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Introduction 
 
Our views as school and community-based science educators are shaped by our work in Hawai‘i, 
the world’s remotest chain of islands. Prior to Western contact in 1778, cultural survival required 
constant monitoring, analysis, and responding to changing societal and environmental conditions. 
Long-term, place-based knowledge was associated with an ethic of care (mālama) and 
responsibility (kuleana) that supported resilience and sustainability.   Many kanaka maoli (Native 
Hawaiian) families continue subsistence practices that rely on ecological knowledge that seldom 
connects to school science.  Disconnects between knowledge valued at school and home may 
contribute to kanaka maoli children scoring 11% lower in math and 10% lower in reading than 
peers on the Hawaii State Assessment examinations (Hawai‘i Department of Education 2010). 
Castagno and Brayboy (2008) note: “The most obvious, but also most lacking, knowledge among 
teachers is an awareness and understanding of Indigenous cultures, histories, and political issues” 
(p. 972).  An example in science education is the recent removal of a culturally grounded Hawai‘i 
State science content standard, “Mālama I Ka ‘Āina, Sustainability” upon the recommendation by 
an outside consulting group. 
 
Locating Place-Based Education in Western Schooling  
Schiro (2008) views US education as guided by four major western ideologies: scholar academic 
focused on acquisition of disciplinary knowledge; social efficiency focused on efficient preparation 
of learners to be productive members of society; learner centered focused on experience-based 
preparation for the future; and social reconstruction focused on problem finding and problem 
solving. Sternberg’s (2003) research suggests educational ideologies have implications for student 
learning and society. He finds high stakes tests emphasizing content mastery (scholar academic and 
social efficiency) favor the success of middle class, mainstream students. He faults test-based 
accountability measures for producing pseudo-experts lacking learning experiences that foster 
critical thinking and real world problem-solving skills.   

 
Gruenewald [Greenwood] (2008) provides a place-based starting point: “What needs to be 

transformed, conserved, restored, or created in this place…[could] provide a local focus for 
socioecological inquiry and action that, because of interrelated cultural and ecological systems, is 
potentially global in reach” (p. 149). Woodhouse and Knapp (2000) note that place-based learning’s 
multidisciplinary emphasis, experiential and service learning, broader focus than preparation for a 
consumer-oriented society, and understanding of self as part of a social-ecological system provides 
“knowledge and experiences needed to actively participate in the democratic process” (p. 33). 

 
According to Moll, Amanti, Neff and Gonzalez (2001), place-based learning’s inclusion of non-

formal learning associated with cultural activities and informal learning associated with day-to-day 
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experiences enables learners to connect school learning to community and culture-based “funds of 
knowledge” (p. 134). An Organization for Economic Co-operation and Development (OECD 2010) 
policy paper notes that recognizing out of school and non-formal knowledge can provide economic, 
educational, and social benefits by “allowing human capital to be used more productively,” 
“improving equity and…access to…education,” “making individuals aware of their capabilities and 
validating their worth” (p. 1) and encouraging life-long learning. 

     
Hawaiian Sense of Place: A Cultural Model Oriented to Sustainability 
Craik (1943) first proposed the notion of a mental model as a representation of external reality 
coupling knowledge of past events with scenarios of possible actions, enabling response to potential 
crises. A person’s “sense of place” is a form of mental model connecting personal experiences to 
constructed and natural settings.  Jackson (1984), a geographer, views place as shaping personal 
identity: “It is place, permanent position in both the social and topographical sense that gives us our 
identity (p. 152).  According to Nisbett and Norenzayan (2002), “Cultural practices encourage and 
sustain certain kinds of cognitive processes, which then perpetuate the cultural practices” (p. 3).  A 
sense of place is thus a culturally shaped mental model with implications for identity and ways of 
thinking about and acting within the world. 

 
Maly (2001) describes a Hawaiian sense of place as “the intimate relationship (developed over 

generations of experiences) that people of a particular culture feel for the sites, features, 
phenomena, and natural resources etc., that surround them” (p. 1). Abbott (1992) writes, 
“Hawaiians did not belong to a village but rather to an ahupua‘a, a land division extending from the 
mountain heights to the sea” (p. 11). People lived sustainably within their ahupua‘a through a 
system of mauka-makai, upland-coastal exchange. Hawaiian place names (Pukui, Elbert and 
Mookini 1974; Clark 2002) associated with resources and nature gods created storied, historical 
landscapes in which myth and reality entered “into all the affairs of daily life” (Beckwith 
1940/1970, p. 2). Many stories, mo‘olelo, such as those of the gods of fishing (Kū‘ula) identify 
“authentic fishing grounds and stations for fishermen in island waters” (p. 20) and describe fish 
aggregation and spawning sites.   

 
A traditional ‘ōlelo no‘eau (proverb), “He ali'i ka 'āina he kauwā ke kanaka; the land is a chief, 

man is its servant” (No. 531, Pukui, 1983) expressed the relationship between humans and the land 
that sustained life. George Kanahele (1986) pointed out a key difference between Kanaka Maoli and 
western worldviews when he wrote: “If we are to be truly consistent with traditional Hawaiian 
thought, no one really owned the land in the past…The relationship was the other way around: a 
person belonged to the land. We are but stewards of the ‘āina and kai, trusted to take care of these 
islands on behalf of the gods, our ancestors, ourselves, and our children” (p. 208). 
 
Four Kulia I Ka Nu‘u Site Teachers  
 
The worldview of Native Hawaiians, kanaka maoli, was systems-oriented and ecocentric, 
connecting humans and nature.  It recognized sacred, storied, and familial aspects of the same 
landscape in contrast to western perspectives that separated culture and nature.  Sabra Kauka, 
Michelle Kapana-Baird, Alyson Napua Barrows and Matthew Kanemoto teach sustainability 
science programs grounded in Native Hawaiian culture.  Their programs connect formal school 
learning to non-formal cultural and informal community-based knowledge and practices.  They 
develop communities of practice (Lave & Wenger, 1991) composed of cultural practitioners, 
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scientists, and science educators that span Kanemoto’s native plant nursery and Kapana-Baird, 
Kauka, and Barrows ecological monitoring and coastal and terrestrial biorestoration programs. 

A. Napua Barrows, Maui 
Ka’aihue Kaina gave his granddaughter Ruth Ualani Kaina Ah Nee the kuleana (responsibility) 
to use her education to help her people.  She fulfilled her kuleana as a teacher of Hawai‘i’s 
children.  Later, Ruth took her granddaughter to places where her grandfather raised her on 
Maui.  She passed the kuleana to take care of the land to granddaughter Alyson Napua Barrows.   
 
Napua is a Hawaiian Study Program Kupuna, Maui Nui Marine Resource Counsel Board 
Member, and Hawaii Stewardship Community Network Kupuna member who builds bridges 
between Hawaiian culture and science through her Waihe'e Limu Restoration program which 
emphasizes how ancestors managed their streams and kept them healthy.  “Ku ‘Āina,” The 
Children of the Land, works with children and families to Mālama i ka ‘āina, Take care of the 
land; Mālama i ke kahawai, Take care of the streams; Mālama i ke kai, Take care of the sea; 
Mālama i ka poe Take care of the people.  If people take care of their natural resources their 
resources will take care of them. 

 
Students learn to: 
• Identify and replant native limu (7-9 year olds); 
• Snorkel over the reef to monitor limu growth (7-9 year olds); 
• Utilize Reef Environmental Education Foundation (REEF) materials to identify and count 

reef fishes and marine life, and collect data that helps to answer the question, “Will 
replanting limu increase the fish population?"  (9 year-olds); 

• Conduct water quality tests; 
• Record data. 

 
Sabra Kauka, Kaua‘i 

Sabra Kauka works with the Na Pali Coast `Ohana, a volunteer non-profit community group, 
that takes care of Nu'alolo Kai State Park on Kaua`i.  In 1992, federal legislation, the Native 
American Graves Protection and Repatriation Act permitted members of the `Ohana and 
State Parks to return kupuna `iwi, or ancestral remains to Nu'alolo Kai.  This led to the 
current restoration work in archeology, botany and Hawaiian culture. 
 
Completed work: 

• Mapping of the ancient cultural site; 
• Reconstruction Makaleka's Wall, named for a beloved kupuna, or elder; 
• Replanting of some 300 native plants and trees that were known to grow in Nu'alolo 

Kai.  
 

Current work: 
• Restoration of Kaunapeuo, a halau wa‘a, or canoe house that was blown out by a 

tsunami many decades ago; 
• Reconstruction of Mālama Wall, named for Paddy Boy Mālama, the traditional 

konohiki, or chief, of Nu'alolo Kai; 
• Educating the public and youth of not just Nu'alolo Kai but the fragile beauty of all 

Hawai`i, the Pacific and of the world is our mission. 
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Matt Kanemoto, O‘ahu 
Matt teaches the Koko‘ula Natural Resources program at Kahuku High and Intermediate 
School on the North Shore of Oahu, Hawaii.  At his school farm, students raise thousands of 
threatened and endangered native Hawaiian plants from seeds that they gather.  Over the 
past ten years, they have given away thousands of these native plants to schools, churches, 
families and organizations that want to grow truly Hawaiian landscapes.  Last school year, 
they gave away several thousand kalo ‘oha (plantlets) and huli for replanting as well as more 
than 4,169 native plants.  They also give away plants for fundraisers, including some for the 
Protect Kaho‘olawe ‘Ohana, Polynesian Voyaging Society, Ma‘o Farms, He‘eia Fishpond, 
and the Kaho’olawe Makahiki Celebration.  Koko‘ula plants now grow on O‘ahu, Kaua‘i, 
Maui, Moloka‘i, Hawai‘i Island, and some of our kalo (taro) grows on Kaho‘olawe. 
 
Mission of Koko‘ula: 

• To spread knowledge, science and the Hawaiian culture to our surrounding 
communities; 

• To mālama and aloha the ‘āina; 
• To prepare students to teach others innovative ways for Hawai‘i to become more 

self-sufficient. 
Students learn to: 

• Utilize hydroponics to grow kalo lu’au leaves (young and tender kalo leaves for 
food) and Manoa lettuce; 

• Share their knowledge by teaching each other and their ‘ohana (families,) friends, 
and relatives to malama (care for) and aloha the ‘aina (land which feeds and 
provides); 

Curriculum units include: 
• Kaho‘olawe/Kanaloa: biorestoration of an island used as a military bombing target; 
• Makahiki: traditional fall harvest festival dedicated to Lono, god of rain; 
• Canoe Voyaging/Celestial Navigation; 
• Hawaiian Lunar Calendar and using the moon for planting, harvesting, and fishing. 

 

Michelle Kapana-Baird, O‘ahu 

Michelle founded Kaiser High School’s Polynesian Voyaging Program Project Ho`olokahi 
(to work together in lokahi, unity) in 1997 in partnership with Master Navigator Nainoa 
Thompson and the Polynesian Voyaging Society.  Originally an after school voyaging 
program where 15 students met daily for 2 hours to learn the Polynesian art of way-finding 
from apprentice navigators, the program is now incorporated into school curriculum as a 4-
year program.  Learning takes place in the classroom, field and on board Hōkūle`a where 
crew teach students hands-on safety and seamanship.  Crew members from `ohana wa`a  
teach students how to sail a range of canoes: racing canoes, Makali`i, Kanehunamoku, 
Kamauhehe`u, and Eala.  Hawaiian values are emphasized to teach character education. 
Students learn by doing, ma ka hana ka `ike, in place-based environments and participate in 
service-learning.  Some activities include 24-hour immersion sail camps at Kualoa Beach 
and Maunalua Bay and service-learning projects, e.g., working on Hōkūle`a while in dry 
dock, koa tree reforestation on Hawai‘i, coastal resource management on Kaho`olawe, 
invasive algae removal and restoration of native limu stocks in Maunalua Bay, lo‘i kalo 
restoration in He`eia, Waiahole and Waipao; He`eia Fishpond restoration and invasive algae 
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removal, removal invasive species for seabirds habitat at Mokuauia, and mentorship training 
with Middle / Elementary schools.  Next steps include bioremediation of estuaries and 
streams, and campus rain gardens.   
  
 Students learn to: 

• Tie knots, read charts, study the weather, steer the canoes, sheet sail lines, trim the 
sails, tack and jib the canoes to change direction 

• Appreciate Hawaiian Culture through protocol, oli, hula, mele, language, canoe 
plants, preparing canoe foods, how learning about native plants, cultivating native 
plant gardens and perpetuating canoe culture 

• Participate in community service 
• Support Polynesian Voyaging Society 
• Mentor intermediate and elementary students 
• Work together in lokahi – unity 
• Pass the swim test – including First Aid, CPR, and Lifeguarding Skills.  

 
Curriculum units include: 

•  Perpetuating canoe culture in collaboration with Polynesian Voyaging Society; 
• First Aid, CPR, and Lifeguard Certification: meet the DOE swim test;  
• Instruction on how to sail - tack, jib and trim sails, water and canoe safety, canoe 

parts, star compass, starlines, sail knots, sail planning, reading charts, weather, 
steering; 

• Hawaiian Culture: protocol, oli, hula, mele, language, canoe plants, canoe foods, 
learning how to make an imu, prepare foods, and life skills; 

•  Mālama i ka 'āina ame ke kai: learn to identify native and invasive plants, cultivate 
native gardens;  

• Place-based education, service-learning, and mentoring middle and elementary 
students and teachers. 

 
Implications and Conclusion 
Western scientists and policymakers recognize the role of indigenous knowledge and practices in 
resource management and sustainability. The Secretariat of the Convention on Biological Diversity 
(2010) notes: “The loss of biodiversity is frequently linked to the loss of cultural diversity, and has 
an especially high negative impact on indigenous communities” (p. 7).   

 
The saying “‘A ‘ohe pau ka ‘ike i ka hālau ho‘okahi, All knowledge is not taught in the same 

school” (No. 203, Pukui 1983) says one can learn from many sources.  Community members chose 
Mālama I Ka ‘Āina, Sustainability as a Hawai‘i State Science Content Standard because it supports 
problem solving, systems thinking, and civic engagement oriented to sustainability. It foreshadowed 
the NRC’s call for a “research framework that integrates global and local perspectives to shape a 
‘place-based’ understanding of the interactions between environment and society” (1999, p.10). 
Mālama I Ka ‘Āina, Sustainability continues to inform professional development oriented to science 
literacy, citizenship, and sustainability.  K12 teachers who recognize and are able to incorporate 
resources of culture and place in science instruction are more likely to increase their Kanaka Maoli 
students’ engagement and learning in science. 

 
For more information, contact Pauline W. U. Chinn:  chinn@hawaii.edu 
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