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2)  Contexts of place, culture, and language:  

Question:  What about the lesson would engage your students' interest and  
curiosity?

Teacher response: That it is place-based would engage my students' interest 
and curiosity.

Teachers wanted to learn more stories and science of local weather and ge-
ology: 

[Students would �nd] formation stories engaging because this would relate 
to some students' cultures.  Also, since the students often go to coastal 
areas, they might be interested in why certain areas look the way they do...I 
liked when Pele was being talked about as we went over island ages, then 
went into detail.  I think if there were more stories [the lesson] would be 
stronger. 

A Hawaiian language teacher planned to use Hawaiian newspaper articles 
for terms and how people expressed what they saw: "My students could 
then create their own observations, in Hawaiian, on today's climate and cur-
rent conditions" modeled on native speakers of Hawaiian.  She "enjoyed 
learning about VOG" and would use articles for "data" on how VOG a�ected 
plants, people, medical conditions and treatments. Project objectives are being met: 1) provision of culturally responsive pro-

fessional development, 2) writing and teaching of culture and place-based 
curriculum units, and 3) formation of a community of scientists, Hawaiian 
scholars, and educators focused on Hawai`i-oriented STEM education.  
From an equity perspective, the project expands the Hawaiian newspaper 
database and increases awareness of the science underlying Hawaiian cul-
tural practices.  In year 2 the team will study how teachers adopt Kahua A`o 
lessons in their instruction.

CONCLUSION

Implications for Practice

Teachers recognize Hawaiian knowledge contributes to science in-
struction, but express constraints of schedules, school policies, and re-
sources.  The projects provide supplies e.g., handheld anemometers, GPS 
units, weather stations, water and soil test kits, and place and culture-based 
texts.

The Kahua A`o team found developing curriculum that enabled teachers 
"to sustain respect for the integrity of one’s own cultural knowledge and 
provide meaningful opportunities to make new connections among other 
knowledge systems" was insightful.  We taught and learned across our dis-
ciplines: a`o means both to teach and to learn.  Lindsey and Pōmai enrolled 
in education courses.  Lindsey decided to be an ESS teacher, a �eld without 
a graduate in recent years, and is working with a teacher and her students 
to use ArcGIS/GPS to map their school and community.  Pōmai developed 
wind maps to accompany her Hawaiian language weather report and Lind-
sey applied ArcGIS technology to show the relationship to ahupua`a (see 
Wind map of Kaua`i).

Evaluations and feedback from teachers, team members, and an external 
evaluator whose kama`āina background supports insider/outsider perspec-
tives inform writing and revising of curriculum.  Future lessons on El Nino-
La Nina and sailing and �ight of seabirds are relevant to current weather 
patterns and the Polynesian Voyaging Society's 2013 World Wide Voyage.  
(See www.soest.hawaii.edu/MET/Faculty/businger/kahua_ao.htm.)  Geol-
ogy lessons to be piloted in 2013 include:

1. Field Trip 2 Hawaiian Hotspot and Hawaiian Volcanoes   
 Windward O`ahu:  Nu`uanu Pali-Kapa`a Quarry-Kawainui 
2.  Earthquakes and Tsunami 
3.  Lava Flows and Hawaiian Hydrology 

DISCUSSION & IMPLICATIONS
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Participants and Year 1 Curriculum Products 

Six Kahua A`o lessons (listed below) were piloted with "All Together Now" 
(16 educators, Cohort 1) and "Kūlia I Ka Nu`u"  (26 educators, Cohort 2) 
Native Hawaiian Education Program  projects.  Both cohorts included 
formal/informal science and Hawaiian language-culture educators; experi-
ence ranged from 2- 20+ years; 6 were in both cohorts.  Kahua A`o's lessons 
align with Bishop Museum's All Together Now goal to develop curriculum 
relevant to Polynesian Voyaging and the goals of Kūlia I Ka Nu`u to provide 
culturally responsive, place-based professional development.  Participants 
were tasked with writing culturally responsive science lessons. Written feed-
back from pre and post tests and evaluations after each session were col-
lected.  Audiotaped evaluations, �eld notes, e-mails, and photographs are 
other sources of data. 

1. Hadley Cell and the Trade Winds of Hawai`i: Nā Makani Mau (12/19/11)
2. Local Winds and Rains of Hawai`i: I Kama`āina I Nā Makani A Me Nā Ua 
(2/4, 10/6/12)  
3. Weather Maps and Hazardous Storms in Hawai`i: Nā `Ino Ma Hawai`i Nei 
(4/23/12)
4. Atmospheric Pollution and Global Warming: Pohina I Ka Uahi; National 
Weather Service Honolulu Forecast O�ce (7/6/12) 
5. Plate Tectonics and Hawaiian Rocks (7/6/12)
6. Geology of Hawai`i, SE O`ahu Field Trip (7/13, 7/14/12)

METHODOLOGY & METHODS

Problem Statement, Project Goals and Objectives

In Hawai`i, a lack of earth and space science (ESS) teachers limits student 
and public awareness of ESS as a way to think critically about their sur-
roundings.  This especially impacts Native Hawaiians, 28% of students in 
Hawai`i’s public schools but underrepresented in STEM courses, majors, and 
careers.  Kahua A`o utilizes Hawaiian language newspaper articles as a 
foundation for culturally responsive geosciences curriculum and profes-
sional development.   Project objectives are to 1) provide middle school sci-
ence teachers with culturally responsive professional development (PD), 2) 
develop and disseminate culturally grounded geosciences curriculum de-
velopment and dissemination, and 3) establish a community of research 
scientists, Hawaiian scholars, and science educators focused on STEM edu-
cation with a Hawaiian foundation (Wenger, 2006).  This poster reports on 
the �rst year of the project and concludes with implications for future 
directions. 

INTRODUCTION

Kahua A`o, an NSF OEDG project, employs Hawaiian language newspaper 
articles in Earth Sciences curricula and professional development to ad-
dress the underrepresentation of Native Hawaiians and Paci�c Islanders in 
Earth Sciences and other STEM �elds.  The transdisciplinary project devel-
ops resources for science educators, scientists, and community and in-
creases awareness of science principles underlying Hawaiian culture and 
practices.  Teacher evaluations suggest the project's place, culture, and 
standards-based STEM professional development is succeeding in bridging 
Hawaiian and science knowledge systems, supporting cross-cultural sci-
ence literacy among participants, and developing unique curricular re-
sources for Hawai`i's science programs.  

ABSTRACT

Learning as Cultural Accomplishment 

The NRC's Framework for K-12 Science Education  (2012) states:  
Particular cultural groups frequently develop systematic knowledge of the 
natural world ...in�uenced by the groups’ history and values and the de-
mands of speci�c settings...Such culturally in�uenced ways of approaching 
nature re�ect a diversity of perspectives that should be recognized in de-
signing science learning experiences" (p. 287).
   
Culture is foundational to ES Standard 3C Human Impacts on Earth Systems: 
"The sustainability of human societies and of the biodiversity that supports 
them requires responsible management of natural resources not only to 
reduce existing adverse impacts but also to prevent such impacts to the 
extent possible" (ibid, p. 195).   The National Science Teachers Association's 
2000 Position Statement on Multicultural Science Education recognize sci-
ence education as a multicultural endeavor led by culturally knowledgeable 
teachers.  This requires pedagogical content knowledge (PCK), the interac-
tion of content knowledge with a teacher’s ability to represent it to students 
(Shulman, 1986) from speci�c cultures, communities and places:

• Loucks-Horsley et al (2003):  professional developers should “identify 
local needs based on analysis of student and other data” (p. 120) 
• Chinn (2012): place and culture-based PCK develops in communities of 
practice (COP) spanning classroom and community.  
• Kates and Parris (2003): “Because sustainable development takes place 
locally rather than globally an important task...is to identify the speci�c 
trends most relevant to such places and the ways in which local populations 
can contribute to altering the trends that a�ect them” (p. 8066).   

LITERATURE REVIEW

Cultural Framework for ESS Science Education in Hawai`i: Kahua A`o Project  

Native Hawaiians developed "systematic knowledge of the natural world" 
oriented to sustainability.  Hawai`i's remoteness and diverse topography 
supported the development of sustainable mountain-to-sea social ecosys-
tems called ahupua`a maintained through place-based monitoring linked 
to management of human behavior (Kaneshiro et al, 2005).   A transition to 
unsustainability in the 20th century led to Mālama I Ka `Āina (Care for the 
Land), Sustainability, a culturally grounded science standard that was re-
moved in 2005 though Hawai`i had become the least sustainable state 
(Chinn, 2011).  

Lessons include: 
• Cultural teaching standard "Educators are able to sustain respect for the 
integrity of one’s own cultural knowledge and provide meaningful oppor-
tunities to make new connections among other knowledge systems" (Nā 
Honua Mauli Ola, 2002, p. 37)  
• National and state science standards and benchmarks;
• "To the Teacher: Connections to Place & Culture(s)" providing culturally 
situated content;   
• Science activities: 5 E lessons, Hawaiian newspaper articles, questions, 
and references.  

These components explicitly address 4 objectives to connect cultural 
knowledge systems: 
1) Situate science content and standards in a Hawaiian context;  
2) Provide cultural signi�cance of this knowledge; 
3) Present place-based science underlying cultural records and stories; 
4) Provide activities and resources to conduct inquiry in their own locales. 

The story of the volcanic goddess Pele deceiving a challenger by chanting 
the winds of Kaua`i to prove she is not a stranger grounds a person's iden-
tity as native born, kama`āina, and social status in environmental knowl-
edge.  The story becomes a foundation for learning how the islands' varied 
settings and topography lead to hundreds of named winds and rains.  From 
an equity perspective, writings by native speakers of Hawaiians, mānaleo, 
provide authentic perspectives and insights to descendants who nearly lost 
their language through school policy forbidding Hawaiian language. 

Doak Cox �rst used 1834 - 1948 Hawaiian language newspapers for earth 
science events (Lao & Miller, 2004).  The Schools of Hawaiian Knowledge 
(SHK) and Ocean and Earth Science and Technology (SOEST) recently pro-
duced a digital database of 4,000+ articles, mostly in Hawaiian, related to 
meteorology and geology (Ke Au Hou, 2012).   The Kahua A`o team draws 
upon this database (searchable by place, date, type of event, source, 
author) to develop weather and geology lessons that communicate a 
multi-science perspective (Harding, 2003).  

Figure 3.  Ahupua`a on Kaua`i.  Source: Kamehameha Schools (2011).

Figure 5.  Wind map Kaua`i, Lindsey Spencer, Kapōmaika`i Stone.

Figure 7.  Kawika Winter, Dir. Limahuli Garden, NTBG, describes winds and 
rains of Limahuli ahupua`a.  Photo K. Kong

Figure 8.  SE O`ahu Field trip.  Scott Rowland, Lindsey Spencer.

Figure 10.  Vog plume from Kīlauea Volcano a) under prevailing trade winds, 
b) under Kona winds Kahua A`o Lesson Atmospheric Pollution and Global 
Warming, Steven Businger

Figure 1.  Hawaiian Island Chain.  Source: NASA

Figure 2.  Kahua A`o Plate Tectonics and Hawaiian Rocks Lesson.  Photo K. 
Kong

Figure 4.  Kahua A`o Plate Tectonics and Hawaiian Rocks Lesson.  Photo K. 
Kong

Figure 6.  Dr. Scott Rowland at Hanauma Bay during SE O`ahu Field trip.  
Photo K. Kong

Figure 9.  Student work examples from Local Winds and Rains of Hawai`i 
Lesson.  Photo K. Kong

Figure 11.  Dr. Pauline Chinn and student conducting Surface Heating Lab 
from Local Winds and Rains of Hawai`i Lesson.  Photo K. Kong

Figure 12.  Dr. Puakea Nogelmeier presents the Hawaiian Newspaper Proj-
ect.  Photo K. Kong

Figure 13.  Group photo at Makapu`u during the SE O`ahu Field trip.  Photo 
K. Kong

3)  Connections to personal experiences and prior knowledge: 

Pretests showed those involved with Polynesian Voyaging programs knew 
more about winds than teachers without these experiences.  A 
teacher/archeologist liked the assignment in Plate Tectonics, Rocks, and Ha-
waiian Stone Tools to bring a rock or mineral because it involved something 
students would "encounter in their own adventures" and "they are things I 
can see so it makes it real for me."  She liked Scott Rowland's analogy of 
tool-making by pressure �aking to propagation of a crack in a windshield as 
it would help students connect informal knowledge to physics.  

RESULTS
Cohort 1 and 2 Field Notes

Cohort 1 pilot tested weather lessons 1-3 at Bishop Museum with Cohort 1.  
Lesson 2 Local Winds and Rains used anemometers to measure wind speeds 
in di�erent places.  Teachers connected it to Polynesian navigation, suggest-
ing a pole with a �uttering kapa (bark cloth) strip like those tied to canoe 
masts to indicate wind direction and speed.  Several asked Hawaiian transla-
tors for articles on their local winds and rains.  A teacher adopted the lesson 
for her Hawaiian immersion students.  Museum educators connected les-
sons to their programs, docent training and collections on Polynesian voy-
aging.
 
Cohort 2 pilot tested lesson 4 and visited NOAA's Forecast O�ce, leading to 
discussion of Hawaiian language weather reports.  A Hawaiian language 
teacher planned to use Hawaiian newspapers for her students' weather re-
ports; Hawaiian language translator Pōmai Stone presented a Hawaiian lan-
guage report at the Oct. 6, 2012 meeting.  For Lesson 6 teachers hiked up 
Wa`ahila Ridge to observe Ko`olau and Wai`anae shield volcanoes and reju-
venation series Round Top, Diamond Head (Lē`ahi) and Pūowaina.  Teachers 
used GPS with topographic maps, studied crystal inclusions, and expressed 
interest in mapping their campuses and communities.    

Written Evaluations

Teacher feedback falls into 3 broad categories: 

1)  Standards and school policies:  Teachers with strict grade level, 
standards-based instructional policies felt constrained.  After the July 6 les-
sons one wrote: 

Sorry, I have 6th grade and we do physical science.  I enjoy geology and 
wish I could teach some of it...Atmospheric pollution would be studied by 
students when I teach the science learning wheel and we connect it to sus-
tainability.  I think visiting NOAA and listening to Steven (Businger) was very 
interesting.  There's much for students to learn about pollution.


