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Rationale 

Why use these culturally responsive materials in your science class? 
Students who are unable to connect with standards centered science 
education in a meaningful way shown improved outcomes after using these 
materials (look for our report in Fall 2009 at www.cds.hawaii.edu/kahana) 
These supplemental materials are Hawai‘i DOE approved 
The fields of science are actively recruiting and offering support to students in 
STEM – science, technology, engineering and math (see More Resources for 
college and scholarship information) … green jobs are increasing 
These resources help us create more local born scientists, activists, 
advocates and people who know how to “live pono” with our land and each 
other so we can protect what we love here in Hawai‘i 
Hawai‘i is actively becoming a sustainability model for the nation, and even 
globally – if we educate high school students to take part in this, all cultures 
will benefit from the wisdom we share 

 

 

 

 

 

Is there a “secret recipe” to make this work? 
Perhaps. We believe any DOE high school science course can be tweaked with 
a place based approach, more culturally responsive supplemental materials and 
engaging activities, so that all students in Hawai‘i can see the relevance of 

science in their lives and to their future goals, whatever they may be. 

Here’s the “recipe” we suggest teachers try in every unit… 

1. 
2. 

3. 

Blend 1 part each: host culture (Hawaiian) values & purpose 
Add culturally responsive cool activity &/or talk story 
Combine modern science learning activities to address the 
state standards with historical Hawaiian science content to 
address NHEC pathways (enables students to “walk in both 
worlds”) 
Garnish with 1 supported science related career exploration 
Top off with sense of kuleana (responsibility) & mālama 

(caring) for Hawaii’s ‘āina and kānaka (place & people) 

4. 

5. 

Serves all high school science teachers & students in Hawai‘i! 
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How can teachers do this? Data collected on student outcomes during the 
making of this curriculum leads us to believe a place based, caring approach 

can work for most learners, if teachers remember: 

learning can only happen when we link new knowledge to what we 
already know – let students teach you about the community they live in 
and their families’ cultures, and link all classroom learning to these places 
and people, past and present (this often only takes a minute!) 
ensuring learners’ have emotional connections and reactions to your 
lessons means the content you are trying to teach will likely be more 
memorable, meaningful and relevant to students 
including more opportunities for, and guidance with, social 
interactions and cooperative learning among student peers and 
with class guests and visitors can increase learning … this is why it’s 
vital to interact with lots of folks in your own school community 
helping students to experience a minimum 75% rate of success as 
they learn new things will encourage them to strive (less will 
discourage them and may lead to apathy) … so think “te na” – be 
responsive to when students are and are not ready to move forward 
and forget the “stopwatch” demands to learn faster and faster 

 

 

 

 

What are the best materials to use? We made them for you! 

The 10 units found in Part II of this curriculum are sequenced for any 
teacher who like to do all of them, but materials can be used in any order. 
It is best to begin the year with the introductory local videos, adapted 
readings and Hawaiian culture-based activities in Unit 1 – A'o Hawai'i 
(Teaching & Learning), then follow up with steps 1 and 2 of Unit 2 - Nā 
'Oihana (Careers).  The rest of the Careers unit can be explored any time. 

Unit 3 – Nā Lapa'au & Mea'ai (Healers & Food Science) is offered next to 
help you get to know your students and their families on a more 
personal level, and help them see how their health effects their learning 
and overall well being. Units 4 to 9 can be done in any order midway in the 
year and easily build on one another with tech options, assessments, 
labs & field trips. Use the unit “Menus” to sequence lessons to suit your 

needs and use the blank unit template to integrate your own material. 

To end the year and help students synthesize learning be sure to include 
all or part of Unit 10 – Ka 'Aha Mua (Future Resource Management). 
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A Couple Caveats 

While we have done our best to edit carefully and correct any errors in 
these materials, you may find unintended mistakes. Also note, parts of the 
digital (online and disk) materials cannot always be written correctly using 
Hawaiian punctuation. If ever computer systems allow us to make these 
corrections, they will be done to the online curriculum. Meanwhile, please 
accept our apologies and let us know of needed edits so that we can 

update the files on the curriculum Web site at www.cds.hawaii.edu/kahana. 

This Web site will remain active indefinitely, and we also encourage you to 
send us your materials if you choose to adapt anything using the Word 
versions of our documents. Just email lisa.m.galloway@gmail.com so that 
other teachers can benefit from what you share.  Mahalo for the effort! 

Teaching “Through” not just “About” Hawaiian Culture 

We struggled for quite some time with the knowledge that long term 
project based inquiry learning is truly the most culturally responsive for 
Hawaiian students, but to achieve such an approach is very difficult in most 
state science classes at this time. Because we want our materials to serve 
more teachers and reach more students, we created and organized these 
resources so that shifting to culture based education makes teachers’ 
jobs easier, given what realistically can be done in the current school 

system.  Thus, we ask you to consider these ways to use this curriculum: 
the BEST WAY is project-based (do over 1 term, semester, year-long or 
spanning several years) … this has been done successfully in 
Environmental Science, Marine Science, Food Science, Aquascience & 
Agriculture classes, and at Public Charter Schools in Hawai‘i 
a GOOD WAY is to do units with mini-projects based on the kāhuna 
masters’ science disciplines highlighted in each unit of this curriculum … 
this can succeed in most high school science courses at any high school 
in Hawai‘i, and most students and teachers have enjoyed this approach 
a GOOD START is to use lessons, activities & mini-projects to 
supplement traditional courses … this can succeed – especially if the 
start and end of course activities are used (see Rationale) – in traditional 
science courses such as Physics, Biology, Chemistry and 

Interdisciplinary Sciences 

1. 

2. 

3. 

Does it all seem like too much? Pace yourself as you explore new 
alternatives, and contact us for a little kokua! You are not alone! 
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Mahalo to the Ka Hana ‘Imi Na‘auao Team 

The Center on Disability Studies, in the College of Education at the University of Hawai‘i 
in Mānoa, along with ALU LIKE, Inc. began work on this four year Native Hawaiian 
Education Grant in October 2005. 

In the first year of the grant we worked closely with teachers at Nānākuli High and 
Intermediate School (NHIS) in Leeward O‘ahu, Waialua High School on Oahu’s North 
Shore, as well as Kaimuki and Roosevelt High Schools in Honolulu. We thank Myles 
Murakami, Martha Akina, Carrie Bashaw, and Lila Lelepali for their significant work in 
helping us to develop this curriculum. We also thank those teachers who helped us to 

gather comparison data in their classes. 

During the 2007/08 and 2008/09 school years we field tested and further developed the 
curriculum with the continued support of some of the teachers mentioned above, as well 
as other field test site teachers. We thank Kainoa Hopfe, Colin Wagatsuma, (Nānākuli 
High & Intermediate School), Gary Francisco, Leila Kealoha, Marty Sinkowicz (Kua O Ka 
Lā Public Charter School), and Alison Simmerman, Lisa Abarcar, Shannon DeLuz, 
Cynthia Muscat (Honoka‘a High School), Lenora Mau (McKinley High School) and Kate 
Werner (Castle High School) for their significant efforts. Also, these school registrars 
provided us with valuable and much needed assistance: Noreen Hayamizu (NHIS), Gary 
Oyler (KHS), Auntie Jocelyn Grant (KOKL), Bruce Kawachika (HHS, Osa Tui (MHS), and 
Darcy Wakayama (CHS). Numerous other staff at all school sites were also very helpful, 
and we apologize for any omissions of our supporters – it does not reflect our ingratitude! 

Māhalo nui loa to all of these schools’ staff, teachers & students! 

The help of other sharing professionals also enabled our team create this curriculum. 
Much appreciated are: Bishop Museum’s Shelley James and Eliza Jewett. 

The staff and friends of ALU LIKE, Inc. in Nānākuli were another invaluable resource in 
putting this project together. We thank Val Crabbe (director), Ka‘oi Kaimikaua, Elsie 
Ryder, Beau Uehara, and Poki‘i Magallanes (cultural specialists & artist) for their 
expertise. 

Finally, at the Center on Disability Studies we are thankful for the hard work of all our 
staff, especially: Elizabeth Foster, Shelli McDow, Robby Roberts, Shahrzad Yousefinejad, 
Naomi Wong (graduate assistants in research, writing, data collection and analysis); 
Velina Sugiyama (administration assistant); Tom Conway, Trip Rems, Vanessa Oshiro 
(media specialists); Sara Banks and Dalen Kahiapo (videographers); Kawehi Napeahi, 
My Lien Nguyen, Valerie Pires, Noelani Puniwai, Lillian Segal, Malkeet Singh 
(education/cultural specialists and curriculum writers), Scott Bowditch (data specialist), 
Janelle Akuna and Lisa Galloway (coordinators and curriculum writers), Kelly Roberts and 
Bob Stodden (principal investigators). 

Thank you all! 
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The Cultural Pathways below have been integrated into all units in this curriculum. Post these in 
your classroom for quick reference and check out this excellent entire book at: 

www.olelo.hawaii.edu/pub/NHMO.pdf 

Guidelines for Learners on pages 23-33 of the book provide 16 clear standards and objectives. 
These offer lots of valuable details to achieve the Cultural Pathways below. 

Separate sections – Guidelines for Educators, Schools, Families and Communities – are also 
included. Plus, see the Hawaiian Glossary on page 83 to improve your Hawaiian language! 

Source: Native Hawaiian Education Council, 2006. 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Go to: www.cds.hawaii.edu/kahana 
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Hawaii’s Guidelines for Culturally Healthy & Responsive Learning Environments 

Cultural Pathways for Hawaiian Education Success 

(Note: The 16 Guidelines have been clustered into seven cultural pathways for learning) 

Value Code Benchmark 

‘Ike Honua 
(Value of Place) 

 

CP. 1 
 

Developing a strong understanding of place, and 
appreciation of the environment and the world at large, 
and the delicate balance necessary to maintain it for 
generations to come. 

‘Ike Ho‘oko (Value of 
Applied Achievement) 

CP. 2 
 

Measuring success and outcomes of our learning 
through multiple pathways and formats. 

‘Ike Kuana‘ike (Value 
of Cultural 
Perspective) 

 

CP. 3 
 

Increasing global understanding by broadening the views 
and vantage points from which to see and operate in the 
world. Developing the cultural lens from which to view 
and operate in the world. 

‘Ike Mauli Lahui (Value 
Cultural Identity) 

 

CP. 4 
 

Strengthening and sustaining Native Hawaiian cultural 
identity through practices that support the learning, 
understanding, behaviors, and spiritual connections 
through the use of the Hawaiian language, culture, 
history, traditions, and values. 

‘Ike Na‘auao (Value of 
Intellect) 

 

CP. 5 
 

Instilling and fostering a lifelong desire to seek 
knowledge and wisdom, and strengthening the thirst for 

inquiry and knowing. 
‘Ike Piko‘u (Value of 
Personal Identity) 

 

CP. 6 
 

Promoting personal growth and development, and a love 
of self, which is internalized and develops into a sense of 
purpose/role. (Growing aloha and internalizing kuleana to 
give back.) 

‘Ike Pilina (Value of 
Relationships) 

 

CP. 7 
 

Enriching our relationships between the people, places 
and things that influence our lives through experiences 
that ground us to our spirituality and connect us to our 
genealogy, culture and history through time and place. 

 

http://www.olelo.hawaii.edu/pub/NHMO.pdf
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Hawai‘i DOE Content & Performance Standards 

(HCPS III) Resources 

For teachers’ convenience we have provided a complete copy of Hawaii’s standards with 
benchmarks and assessment information on the Compact Disk (CD) included with this 
curriculum (see front pocket).  These can be printed in pdf or Word format. 

These standards are also available online at http://standardstoolkit.k12.hi.us/index.html or 
on our Web site at www.cds.hawaii.edu/kahana (see Standards Appendix in CD). 

Below you will find the abbreviations for all the sciences identified in the Hawai‘i state 
standards, plus another way of viewing these standards, from the perspective of common 
science disciplines studied at colleges and universities. 

HCPS III Abbreviations HCPS III Linked to Science Fields 

A Scientist’s View: The Standards by Science Fields 

A. Content Area: All Sciences 
1. The Scientific Process: SCIENTIFIC INVESTIGATION: Discover, invent, and 
investigate using the skills necessary to engage in the scientific process 
Scientific Inquiry 

1.1 Describe how a testable hypothesis may need to be revised to guide a 
scientific investigation 
Design and safely implement an experiment, including the appropriate use 
of tools and techniques to organize, analyze, and validate data 
Defend and support conclusions, explanations, and arguments based on 
logic, scientific knowledge, and evidence from data 
Determine the connection(s) among hypotheses, scientific evidence, and 
conclusions 

1.2 

1.3 

1.4 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Go to: www.cds.hawaii.edu/kahana 

Retrieved & adapted 9/30/08 from: http://standardstoolkit.k12.hi.us/index.html 
1 

Standards Listed in this Section 

A. All Sciences 
B. Zoology and Biological Science 

C. Environmental Science 
D. Marine Science 

E. Physical Science 

F. Earth and Space Science 
G. Chemistry 

H. Physics 
I. Human Physiology 

J. Statistics 

K. Geography 

Hawai‘i DOE Courses with Standards 

SC.BS = Biological Science 

SC.B = Botany  (not given below) 
SC.CH = Chemistry 

SC.ES = Earth and Space Science 
SC.ENV = Environmental Science 

SC.HP = Human Physiology 

SC.MS = Marine Science 
SC.PS = Physical Science (not given 
below) 
SC.PH = Physics 

SC.PAH = Plants & Animals in Hawai‘i 
SC.Z = Zoology 

 

http://standardstoolkit.k12.hi.us/index.html
http://www.cds.hawaii.edu/kahana
http://www.cds.hawaii.edu/kahana
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1.5 Communicate the components of a scientific investigation, using 
appropriate techniques 
1.6 Engage in and explain the importance of peer review in science 

1.7 
1.8 
1.9 

Revise, as needed, conclusions and explanations based on new evidence 
Describe the importance of ethics and integrity in scientific investigation 
Explain how scientific explanations must meet a set of established criteria 

to be considered valid 
2. The Scientific Process: NATURE OF SCIENCE: Understand that science, 
technology, and society are interrelated 
Science, Technology, and Society 

2.1 Explain how scientific advancements and emerging technologies have 
influenced society 

2.2 Compare the risks and benefits of potential solutions to technological 
issues 

B. Content Area: Zoology and Biological Science (ZB) 
3. Structure and function in Animals—Understand the relationship between the 
structure and function of an animal’s body. 
Patterns of Organization 

3.1 Illustrate the different types of body symmetry (e.g., radial, bilateral, 
asymmetry) 

3.2 Evaluate the different levels of bodily organization (e.g., unicellular, 
diploblastic, triploblastic) and the body plans associated with each (e.g., 
acoelomate, pseudocoelomate, coelomate) 

3.3 Compare vertebrates and invertebrates 
Physiology and Life Cycles 
3.4 Trace the development of genetically identical stem cells into specialized 

cells (e.g., skin, liver, muscle, nerve) 
3.5 Trace the life cycles of various groups of animals (e.g., plasmodium, 

cnidarians, nematodes, insects, tunicates, anurans) 
3.6 Compare the physiology of the nine major phyla of the animal kingdom 

4. Animals and the Environment—Understand the interaction of animals with their 
environment 
Behavior and Symbiosis 

4.1 Explain how animals’ behavior (e.g., parental care, division of labor, niche, 
innate hive behavior in insects) may enhance the species' chances of survival 
4.2 Determine how species enhance their rate of survival by using symbiosis 
(e.g., mutualism, commensalism, parasitism) and mimicry 

5. Genetics and Evolution—Understand the relationship between genetics and 
evolution 
Genetics 

5.1 Describe how evolution works in terms of a change of frequency of alleles in 
a population 
5.2 Describe how evolution depends on variation with individuals, population 
genetics, and the species gene pool 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Go to: www.cds.hawaii.edu/kahana 

Retrieved & adapted 9/30/08 from: http://standardstoolkit.k12.hi.us/index.html 
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5.3 Use the assumptions of the Hardy-Weinberg Theorem to test the occurrence 
of different evolutionary mechanisms (e.g., genetic drift, gene flow, mutation, 
natural selection, balanced polymorphism, speciation) 

Evolution 
5.4 Explain how the adaptations of the different phyla enhance their survival 

5.5 Use evidence (e.g., molecular, anatomical, fossil) to determine the phylogeny 
of a species 

C. Content Area: Environmental Science (ES) 

3. Earth Science —Understand the physical systems of the earth 
Forces that shape the earth 

3.1 
3.2 
3.3 

3.4 

Judge the effects of ocean currents on climate 
Compare different erosion processes 
Categorize different wind patterns and their effect on weather 
Compare different methods of generating electricity (e.g., fossil fuels, 
nuclear) 

4: Life Science—Understand the interconnections of living systems 
Systems and Connections 

4.1 
4.2 
4.3 
4.4 

Explain how scientists organize the biosphere 
Explain why populations undergo cyclic fluctuations 
Explain how ecosystems respond to human activities 
Use models to represent the process of succession 

Flow of Matter and Energy 
4.5 
4.6 

Explain the relationship between the carbon cycle and fossil fuels 
Describe how the availability of resources (e.g., energy, water, oxygen, 
minerals) limits the amount of life an environment can support 

5: Interdependence of The Environment and Human Societies—Understand the 
interdependence between environmental systems and human societies. 

Human Impact 
5.1 Explain how economic and societal decisions affect global and local 

ecosystems 
Assess the effect of human actions on an environmental system 
Explain how population growth and natural resource consumption affect 
global sustainability 

5.2 
5.3 

Resource Use 
5.4 Describe the relationship between the environment and the growth rate of 

a population 
5.5 
5.6 

Compare the consumption of natural resources by different nations 
Explain why recycling and conservation of resources are important 

D. Content Area: Marine Science (MS) 

3. Oceanography —Understand the physical features of the ocean and its influences 
on weather and climate. 
Physical Characteristics of the Ocean 

3.1 
3.2 

Explain how sea level rises and falls 
Describe the effect of plate tectonics on the topography of the ocean floor 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Go to: www.cds.hawaii.edu/kahana 
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3.3 Explain how the ocean participates in the geochemical cycling of elements 
Tides, Waves, and Currents 

3.4 
3.5 

3.6 

Describe the causes and characteristics of tides 

Describe how waves and currents move using physical principles 
Explain how erosion occurs and the effects of sedimentation 

Oceans Influence 
3.7 Describe the relationship between fresh bodies of water, watersheds, and 

the ocean 
Explain how the ocean influences weather and climate 
Explain how El Niño influences global weather patterns 

3.8 
3.9 

4. Ecological Systems—Understand the locations and characteristics of marine 
ecosystems. 

Ecosystems 
4.1 
4.2 

Differentiate freshwater, brackish, and saltwater ecosystems 
Explain how estuaries provide productive and important nursery areas for 
many marine species 
Describe the characteristics of coral reefs 
Describe the unique properties of deep ocean communities 

4.3 
4.4 

Influence of Water 
4.5 Explain how chemical factors (e.g., pH, salinity, dissolved O2, nutrients) 

affect the distribution of life in the ocean 
Describe how physical factors (e.g., light, temperature, pressure, current) 
define the region/zone in the ocean 

4.6 

5: Structure, Function, and Interdependence—Understand the structure, function, 
and interdependence of marine organisms. 

Structure and Function 
5.1 
5.2 

Explain how adaptations help animals survive in a marine environment 
Compare the characteristics of marine organisms (e.g., planktonic, 
invertebrate, vertebrate) 
Compare forms of marine symbiosis 5.3 

6: Interdependence of Humans and the Ocean—Understand the interdependence of 
humans and the ocean. 

Influence of the Ocean on Human Society 
6.1 Describe the effects of natural oceanic hazards (e.g., hurricanes, 

tsunamis) on people 
Describe the relationship between the ocean and human cultural 
development 

6.2 

Human Impact 
6.3 Evaluate mariculture in terms of use of technology and environmental 

impact 
Explain how human activities and development lead to marine pollution 
(e.g., point sources, non-point sources) 
Describe how urbanization has impacted the ocean 
Explain how ocean resources are managed 

6.4 

6.5 
6.6 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Go to: www.cds.hawaii.edu/kahana 
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E. Content Area: Physical Science (PS) 

6. Physical, Earth and Space Science: NATURE OF MATTER AND ENERGY: 
Understand the nature of matter and energy, forms of energy (including waves) and 
energy transformations, and their significance in understanding the structure of the 
universe 

Energy and its Transformation 
6.1 
6.2 

Describe endothermic and exothermic chemical reactions 

Explain how the law of conservation of energy is applied to various 
systems 
Describe different examples of the concept of entropy 

Explain that changes in thermal energy can lead to a phase change of 
matter 

6.3 
6.4 

Waves 
6.5 

6.6 
Compare transverse and longitudinal waves and their properties 
Explain and provide examples of electromagnetic radiation and sound 
using a wave model 

Nature of Matter 
6.7 Explain how elements are arranged in the periodic table and describe 

trends among elemental properties 
Describe interactions among molecules 
Describe the factors that affect the rate of chemical reactions 
Explain how atoms bond using valence electrons 
Describe a variety of chemical reactions 

6.8 
6.9 
6.10 

6.11 
Energy and its transformation 

6.12 Describe nuclear reactions and how they produce energy 
7. Physical, Earth, and Space Sciences: FORCE AND MOTION: Understand the 
relationship between force, mass, and motion of objects; and know the major natural 
forces: gravitational, electric, and magnetic 

Forces and Motion 
7.1 Apply the laws of motion to determine the effects of forces on the linear 

motion of objects 
Use vectors to explain force and motion 
Explain the relationships among the gravitational force, the mass of the 
objects, and the distance between objects 
Explain the magnetic and electric forces in the universe 

7.2 
7.3 

7.4 

F. Content Area: Earth and Space Science (ES) 

8. Physical, Earth, and Space Sciences: EARTH AND SPACE SCIENCE: Understand 
the Earth and its processes, the solar system, and the universe and its contents 

Forces that Shape the Earth & Earth in the Solar System 
8.1 Describe how elements and water move through solid Earth, the oceans, 

atmosphere, and living things as part of geochemical cycles 
Describe how to estimate geologic time 
Explain the possible origins and evolution of the solar system 
Describe how heat and energy transfer into and out of the atmosphere 
and their involvement in global climate 

8.2 
8.3 

8.4 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Go to: www.cds.hawaii.edu/kahana 
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8.5 
8.6 

Explain the effects of movements of crustal plates 

Describe how winds and ocean currents are produced on the Earth's 
surface 
Describe climate and weather patterns associated with certain geographic 
locations and features 
Describe the major internal and external sources of energy on Earth 

8.7 

8.8 
Universe 

8.9 Describe the physical and nuclear dynamics involved in the life cycle of a 
star 
Compare different theories concerning the formation of the universe 8.10 

G. Content Area: Chemistry (CS) 
3: Properties of Matter –Understand different states of matter 

Acids and Bases 
3.2 
3.3 

3.4 

Use the pH scale to characterize acid and base solutions 
Calculate the pH from the hydrogen-ion concentration 
Explain that buffers stabilize pH in acid-base reactions 

Gases and their Properties 
3.5 Apply gas laws to relationships between pressure, volume, and 

temperature of any amount of an ideal gas or any mixture of ideal gases 
using PV = nRT 
Explain the diffusion of gases using the Kinetic Molecular Theory of Matter 3.6 

Temperature 
3.7 Convert between Celsius and Kelvin temperature scales 

4: Atomic Structure and Bonding – Understand properties of the periodic table, 
atoms, and bond formation 

Periodic Table 
4.1 Explain how columns in the periodic table represent elements with 

common properties and identify metals, semimetals, nonmetals, and 
halogens 
Identify the essential characteristics of alkali metals, alkaline earth metals, 
and transition metals, trends in ionization energy, electronegativity, and 
the relative sizes of ions and atoms 
Use the periodic table to determine the number of valence electrons of an 
element 

4.2 

4.3 

Nature of Matter 
4.4 Explain that the nucleus of the atom is much smaller than the atom, but 

contains most of its mass (e.g. protons and neutrons have almost two 
thousand times more mass than an electron) 
Explain that spectral lines are the result of transitions of electrons between 
energy levels and that these lines correspond to photons with a frequency 
related to the energy spacing between levels by using Planck’s 
relationship (E=hv) 
Explain that atoms combine to form molecules by sharing the outermost 
electrons to form covalent, or metallic bonds or by transferring electrons to 
form ionic bonds 

4.5 

4.6 
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4.7 Describe why the chemical bonds between atoms in molecules, such as 
H2, CH4, NH3, C2H4, N2, Cl2, and many large biological molecules are 
covalent 
Explain the movement and properties of atoms and molecules in liquids 
Describe how electronegativity and ionization energy relate to bond 
formation 
Identify and explain physical properties of substances (e.g. melting points, 
boiling points, and volatility) based on the strength of molecular attractions 

4.8 
4.9 

4.10 

5: Chemical Reactions – Understand the nature of chemical interactions and solutions 

H. Content Area: Physics 

3. Matter & Energy Conservation – Understand the nature of momentum & energy 
transformations 

Matter 
3.1 Measure or determine physical quantities such as density and mass of 

samples 
Differentiate among mass, weight, and inertia 3.2 

Energy and Momentum 
3.3 Differentiate between energy & momentum both quantitatively & 

conceptually, & recognize that both are conserved 
Describe ways that energy can be transformed from one form to another 
(e.g., potential energy to kinetic energy) 
Use the equations for changes in kinetic energy (KE = ½ mv¬¬2) and 
gravitational potential energy (PE = mgh) to calculate changes in energy 
Differentiate between different energy manifestations (e.g., kinetic [KE = 
1/2 mv2], gravitational potential [PE = mgh], thermal, chemical, nuclear, 
electromagnetic, or mechanical) 

3.4 

3.5 

3.6 

Conservation Laws 
3.7 Use the conservation of energy law to solve problems involving an energy 

transformation 
Use the conservation of energy and momentum laws to predict both 
quantitatively and qualitatively the results of interactions of objects within 
simple systems 
Describe circumstances under which each conservation law (i.e., energy, 
momentum, mass) may be used 

3.8 

3.9 

4. Force and Motion – Understand the relationship between force, mass and motion of 
objects 

4.1 
4.2 
4.3 

4.4 

Solve problems using the universal law of gravity 
Solve two-dimensional trajectory problems 
Solve two-dimensional problems involving balanced forces (i.e., statics) 
Analyze motion in terms of position, time, velocity and acceleration, both 
quantitatively and qualitatively 
Describe the nature of centripetal force and centripetal acceleration (e.g., 
the formula a = v2/r), and use these ideas to predict the motion of an 
object 

4.5 
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Relationship between force, mass, and motion 
4.6 Use Newton’s Laws (e.g., F = ma) together with the kinematic equations to 

predict the motion of an object 
Resolve two dimensional vectors into their components, and use the 
resultant vectors to solve problems involving force and motion, both 
graphically and quantitatively 

4.7 

5. Heat and Thermodynamics – Understand the laws of thermodynamics, and their 
applications 

Heat and Temperature 
5.1 Explain that heat flow and work are two forms of energy transfer between 

systems 
5.2 Differentiate between heat, specific heat, and temperature 

Laws of Thermodynamics 
5.3 Explain the laws of thermodynamics, and describe some practical 

applications 
Heat Engines 

5.4 Calculate heat flow, work, and efficiency in an ideal heat engine, and 
understand that real heat engines lose some heat to surroundings 
Use the first law of thermodynamics to describe the work cycle of a heat 
engine 
Explain how the law of conservation of energy applies to work in a heat 
engine 

5.5 

5.6 

6. Waves – Understand the nature of waves, including the characteristic properties of 
the… 

Mechanical Waves 
6.1 Analyze transverse and longitudinal waves in mechanical (e.g., springs, 

wave tanks) and non-mechanical media (e.g., seismic waves, sound 
waves) 

Calculations 
6.2 Solve problems involving wavelength, frequency, amplitude, speed, 

absorption, reflection, and refraction 
Optics 

6.3 Use the concepts of wave motion to predict qualitatively and quantitatively 
the various properties of a simple optical system 

Electromagnetic Spectrum 
6.4 Describe the range of the electromagnetic spectrum (e.g., radio waves, 

microwaves, infrared radiation) 
7. Electric and Magnetic Phenomena – Understand the nature and applications of 
electricity and magnetism 

Electric and Magnetic Fields 

7.1 Describe the relationships among charged particles, electrical current, 
electrical potential, electric fields, and magnetic fields 
Demonstrate and explain how to determine the direction of a magnetic 
field produced by a current flowing in a straight wire or in a coil 
Explain how currents are induced in conductors by changing magnetic 
fields 

7.2 

7.3 
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7.4 Describe how electric and magnetic fields contain energy and act as 
vector force fields 
Calculate the force on a charged particle in an electric field using the 
formula F=qE, where E is the electric field at the position of the particle 
Calculate the magnitude of the force on a moving particle with charge q in 
a magnetic field, using the formula F = qvBsina, where v and B are the 
magnitudes of vectors v and B and a is the angle between v and B 

7.5 

7.6 

Electric Circuits 
7.7 Analyze simple arrangements of components (e.g., resistors, capacitors, 

transistors) in series or parallel circuits, both quantitatively and 
qualitatively 
Predict the current, voltage, and power in simple direct current electric 
circuits 

7.8 

Coulumb’s Law 
7.9 Solve problems involving the forces between two electric charges 

(Coulomb’s Law) 
8. Modern Physics – Understand the general concepts related to the theory of special 
relativity, and the constituent particles that make up atoms 

Relativity 
8.1 Explain the general concepts related to the theory of relativity (e.g., 

nothing can travel faster than the speed of light in a vacuum, the speed of 
Newton’s Law 

8.2 Explain that Newton’s Laws are not exact but give a very good 
approximation unless an object is moving close to the speed of light or is 
small enough 

Quantum physics 
8.3 Describe the constituent particles that make up matter, and the scale at 

which quantum effects become important 

I. Content Area: Human Physiology 
3. Structure & Function —Understand cells, tissues, & orientation 

Cancer & Homeostasis 
3.1 Analyze, using evidence, the process of cellular division as it relates to 

human physiology 
Explain how cells, tissues, & organs maintain homeostasis through cellular 
transport mechanisms 

3.2 

Tissues & Orientation 
3.3 Classify the various types of human tissue (e.g., muscle, epithelial, 

connective, nervous) by structure & function 
Use correct terminology (e.g., proximal, dorsal, medial, lateral, visceral, 
superficial, deep) to describe the orientation of body parts & regions 

3.4 

4. Organ Systems—Understand the functions of various organ systems. 
Circulatory & Respiratory systems 

4.1 Evaluate the function of the various structures within the circulatory 
system in transportation & cellular support 
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4.2 Determine the function of the various structures of the respiratory system 
in gas exchange 

Nutrition, Digestion, & Excretion 
4.3 Evaluate the structure & function of the digestive system in transportation 

& absorption of nutrients 
Explain how the excretory system regulates body wastes 4.4 

Muscular, Skeletal, & Integumentary systems 
4.5 Explain how the muscular system functions (e.g., locations, origins, 

insertions, muscle groups, types of muscles) 
Explain how the skeletal system functions to support & protect the body 
Relate the structure of the integumentary system to its functions 

4.6 
4.7 

Nervous System 
4.8 
4.9 

Trace & describe the pathway of a neural impulse 

Explain how the central nervous system functions in regulating 
physiological activities 
Describe the relationship between the peripheral nervous system & how 
the body responds to maintain a stable internal environment 

4.10 

Reproductive & Endocrine Systems 
4.11 Compare the reproductive organs in the male & female body in terms of 

structure & function 
Determine the role of the reproductive system in human growth & 
development 
Trace the development of a human from the formation of gametes, 
fertilization, embryonic development, & gestation 
Determine the role of hormones & feedback loops in bodily functions 

4.12 

4.13 

4.14 
5: Interdependence of Body Systems—Understand the interdependence of body 
systems & the hazards associated with system failure & aging. 

Interdependence 
5.1 
5.2 

Analyze the interdependence of various body systems to each other 
Determine the relationship between the skeletal & muscular systems 

System Failure & Aging 
5.3 Identify potential system failures due to the effects of aging 
5.4 Explain how a disorder in any major organ system affects normal body 

function 

J. Statistics 
11: Data Analysis, Statistics, and Probability: FLUENCY WITH DATA: Pose 
questions and collect, organize, and represent data to answer those questions 

Data Collection and Display 
MA.S.11.1: Develop a hypothesis for an investigation or experiment 
MA.S.11.2: Recognize the variables and controls in an experiment or 
investigation 
MA.S.11.3: Select appropriate display for a data set (e.g., frequency table, 
histogram, line graph, bar graph, stem-and-leaf plot, box-and-whisker plot, 
scatter plot) 
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MA.S.11.4: Recognize features of representations of data that can produce 
misleading interpretations 
MA.S.11.5: Recognize sampling, randomness, bias, and sampling size in data 
collection and interpretation 
MA.S.11.6: Describe the purpose and function of a variety of data collection 
methods (e.g., census, sample surveys, experiment, observation) 
MA.S.12.1: Use measures of central tendency and spread to interpret data 

K. Geography 
Spatial Organization, Dynamics, and Interaction 

SS.12G.1.1: Describe the relative location, size of, and distances among 
significant physical features and their relationship to political features 
SS.12G.1.2: Explain different patterns of land use (e.g., land use in urban, 
suburban, and rural areas) 

Nature of Regions 
SS.12G.2.1: Describe factors that contribute to the dynamic nature of regions 
(e.g., human influences such as migration, technology, and economic 
development; physical influences such as environmental change and ecosystem 
dynamics) 
SS.12G.2.2: Describe why places and regions are important to individual human 
identity and as symbols for unifying or fragmenting society (e.g., physical and 
symbolic characteristics of places, effects of climate on culture) 

Physical Systems 
SS.12G.3.1: Explain ecosystems in terms of their biodiversity and productivity 
(e.g., food chains, plant and animal communities, grasslands, forests, deserts, 
tundra, wetlands, coral reefs) 

Human Systems 
SS.12G.4.1: Investigate the physical characteristics of urban areas (e.g., size, 
structure, arrangement) and how those characteristics have changed over time 
SS.12G.4.2: Assess the impact of human migration on physical and human 
systems (e.g., effects on ecosystems, resource use, and economic development; 
effects on population characteristics such as religion and average age) 
SS.12G.4.3: Assess the physical and human impact of emerging urban forms in 
the present-day world (e.g., megalopolis or edge cities, metropolitan corridors, 
transportation technology, ethnic enclaves) 

Interaction and Influences 
SS.12G.5.1: Describe contemporary issues in terms of Earth’s physical and 
human systems 
SS.12G.5.2: Explain the ways in which technology influences the human capacity 
to modify the physical environment (e.g., fossil fuels, diesel machinery, steel 
plow, strip mining; technologies that have allowed for advances in dams, 
irrigation, and desert settlements) 

SS.12G.5.3: Investigate the relationships among resources (e.g., gold, water, oil, 
fish), their distribution by humans, and the exploration, colonization, and 
settlement of different regions of the world (e.g., mercantilism, imperialism, Gold 
Rush, Alaska pipeline) 
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Hawaii Content & Performance Standards (HCPS III) for: 
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Topic Career Goals and Options 

Benchmark CTE.9- 
12.2.2 

Evaluate potential career choices in relation to personal 
interests, strengths, and values 

Sample Performance 
Assessment (SPA) 

 

The student: Applies a decision-making model to compare 
a list of potential career choices to personal interests, 
strengths, and values (e.g., uses career assessment 
information; engages in job shadowing, volunteer 
opportunities, apprenticeships, internships, mentorships). 

Rubric 

Advanced Proficient Partially Proficient Novice 

Evaluate, in great 
detail, potential 
career choices in 
relation to personal 
interests, strengths, 
and values 

 

Evaluate, in detail, 
potential career 
choices in relation 
to personal 
interests, strengths, 
and values 

 

Evaluate, in some 
detail, potential 
career choices in 
relation to personal 
interests, strengths, 
and values 

 

Evaluate, in 
minimal detail, 
potential career 
choices in relation 
to personal 
interests, strengths, 
and values 

Topic Career Goals and Options 

Benchmark CTE.9- 
12.2.1 

Analyze annual individual education and career goals 

Sample Performance 
Assessment (SPA) 

 

The student: Evaluates and updates earlier education and 
career goals (e.g., determines whether they are achievable; 
incorporates a timeline; identifies career pathway 
requirements and resources required to pursue the career; 
conducts an annual evaluation of educational and career 
goals; revises plan as appropriate). 

Rubric 

Advanced Proficient Partially Proficient Novice 

Analyze, in great 
detail, annual 
individual education 
and career goals 

Analyze, in detail, 
annual individual 
education and 
career goals 

Analyze, in some 
detail, annual 
individual education 
and career goals 

Analyze, in minimal 
detail, annual 
individual education 
and career goals 

Content Area: Career and Technical Education 
Grade/Course: 9-12 

HCPS 2008 – Strand Career Planning 

Standard 2: CAREER PLANNING: Explore and understand educational and career 
options in order to develop and implement personal, educational, and career goals 
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Topic Career Portfolio Development 

Benchmark CTE.9- 
12.2.4 

Assess career portfolio that documents evidence of 
progress toward the attainment of personal, educational, 
and career goals 

Sample Performance 
Assessment (SPA) 

 

The student: Evaluates and modifies career portfolio, 
written plan, CD, or website to update earlier education and 
career plans and includes goal statements, actions, and 
experiences (e.g. volunteer work, education, resume(s), 
references, work samples, certificates or awards, records of 
attendance, transcripts). 

Rubric 

Advanced Proficient Partially Proficient Novice 

Assess, in great 
detail, career 
portfolio that 
documents evidence 
of progress toward 
the attainment of 
personal, 
educational, and 
career goals 

Assess, in detail, 
career portfolio 
that documents 
evidence of 
progress toward 
the attainment of 
personal, 
educational, and 
career goals 

Assess, in some 
detail, career 
portfolio that 
documents evidence 
of progress toward 
the attainment of 
personal, 
educational, and 
career goals 

Assess, in minimal 
detail, career 
portfolio that 
documents evidence 
of progress toward 
the attainment of 
personal, 
educational, and 
career goals 

Topic Workplace Behaviors 

Benchmark CTE.9- 
12.2.3 

Apply appropriate and safe behaviors and practices in the 
school, community, and workplace 

Sample Performance 
Assessment (SPA) 

 

The student: Demonstrates safe behaviors and practices 
appropriate for the school, community, and workplace (e.g., 
reliability, punctuality, regular attendance, task completion, 
meeting deadlines, adaptability, politeness, honesty, taking 
responsibility for actions, working cooperatively, adhering to 
safety guidelines and procedures, maintaining appropriate 
appearance and hygiene for the workplace). 

Rubric 

Advanced Proficient Partially Proficient Novice 

Consistently apply 
appropriate and 
safe behaviors and 
practices in the 
school, community, 
and workplace 

Usually apply 
appropriate and 
safe behaviors and 
practices in the 
school, community, 
and workplace 

Sometimes apply 
appropriate and safe 
behaviors and 
practices in the 
school, community, 
and workplace 

Rarely apply 
appropriate and safe 
behaviors and 
practices in the 
school, community, 
and workplace 
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Topic Job Application Process 

Benchmark CTE.9- 
12.2.6 

Gather and prepare documents related to job-seeking 

Sample Performance 
Assessment (SPA) 

The student: Prepares resume, letters of application or 
inquiry, and fills out job applications. 

Rubric 

Advanced Proficient Partially Proficient Novice 

Gather and prepare 
documents related 
to job-seeking, with 
accuracy 

 

Gather and prepare 
documents related 
to job-seeking, with 
no  significant 
errors 

Gather and prepare 
documents related 
to job-seeking, with 
a few significant 
errors 

Gather and prepare 
documents related 
to job-seeking, with 
many significant 
errors 

Topic Job Search Resources 

 

Benchmark CTE.9-12.2.5 
 

Analyze the demographic, geographic, 
and technological trends that affect work 
opportunities 

Sample Performance Assessment 
(SPA) 

 

The student: Assesses demographic, 
geographic, and technological trends and 
explains how they may affect opportunities 
in a chosen career. 

Rubric   

Advanced Proficient Partially Proficient Novice 

Analyze, in great 
detail, the 
demographic, 
geographic, and 
technological trends 
that affect work 
opportunities 

Analyze, in detail, 
the demographic, 
geographic, and 
technological 
trends that affect 
work opportunities 

 

Analyze, in some 
detail, the 
demographic, 
geographic, and 
technological 
trends that affect 
work opportunities 

Analyze, in minimal 
detail, the 
demographic, 
geographic, and 
technological trends 
that affect work 
opportunities 
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Topic Job Benefits 

Benchmark CTE.9- 
12.2.8 

Assess the compensation, lifestyle, and other benefits 
associated with careers of interest 

Sample Performance 
Assessment (SPA) 

 

The student: Evaluates the job benefits associated with 
careers of interest (e.g., salaries, working conditions, 
lifestyle, health coverage, retirement, professional 
development, vacation). 

Rubric 

Advanced Proficient Partially Proficient Novice 

Assess, in great 
detail, the 
compensation, 
lifestyle, and other 
benefits associated 
with careers of 
interest 

Assess, in detail, 
the compensation, 
lifestyle, and other 
benefits associated 
with careers of 
interest 

 

Assess, in some 
detail, the 
compensation, 
lifestyle, and other 
benefits associated 
with careers of 
interest 

Assess, in minimal 
detail, the 
compensation, 
lifestyle, and other 
benefits associated 
with careers of 
interest 

Topic Job Application Process 

Benchmark CTE.9- 
12.2.7 

Prepare for the job interview process 

Sample Performance 
Assessment (SPA) 

 

The student: Engages in necessary steps to prepare for the 
job interview process (e.g., prepares for employment tests, 
knows questions interviewers can and cannot ask, role 
plays a job interview). 

Rubric 

Advanced Proficient Partially Proficient Novice 

Prepare for the job 
interview process, 
with completeness 
and accuracy 

Prepare for the job 
interview process, 
with no significant 
errors 

Prepare for the job 
interview process, 
with a few 
significant errors 

Prepare for the job 
interview process, 
with many 
significant errors 
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The General Learner Outcomes 

Equally important to learning academic content is developing the knowledge, 

skills and attitudes that all students need in order to lead full and productive lives. 

The six General Learner Outcomes serve as the essential, overarching goals for 

all of the content and performance standards. These Outcomes are: 

1. 

2. 

3. 

4. 

The ability to be responsible for one’s own learning 

The understanding that it is essential for human beings to work together 

The ability to be involved in complex thinking and problem solving 

The ability to recognize and produce quality performance and quality 

products 

The ability to communicate effectively 

The ability to use a variety of technology effectively and ethically 

5. 

6. 

These Outcomes must be an integral part of teaching and learning and the heart 

of every Hawai‘i classroom. Teachers of all subjects in all grades must contribute 

to the development of the General Learner Outcomes while promoting the 

learning of subject matter as well. 

The real test of the standards is their ability to improve student learning. Raising 

expectations is but the first step; it’s what we do with the standards—how we 

realize them in all classrooms for all students—that will determine whether we 

can fulfill the Department’s vision of graduating students who 

realize their individual goals and aspirations 

possess the attitudes, knowledge and skills necessary to contribute 

positively and compete in a global society 

exercise the rights and responsibilities of citizenship 

pursue post-secondary education and/or careers without need for 

remediation. 

Source: Hawai‘i Dept. of Education 
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About the Student Rating Forms (next 3 pages): 

Measuring Impact of this Curriculum on Student Learning 

The survey pages that follow include: 

Student Background Info & Rating Form #1 (2 pages)… this is the Culturally 

Responsive Science Perception (CRSP) inventory which can be used at the beginning, 

middle and end of a course to gather and compare data on students and their perceptions 

of learning science using culturally responsive materials such as this curriculum; and 

Student Rating Form #2 … is a Science Career Interest (SCI) survey which can also be 

given at the beginning, middle and end of a science course to gather and compare data on 

students’ science career dreams, their personal and family interest in science careers, and 

how they value science careers. 

Researchers used these forms during the field testing of this curriculum, and its precursor 

Science in Hawai‘i – Na Hana Ma Ke Ahupua‘a (available at http://manoa.hawaii.edu/scihi), to 

explore the effect culturally responsive materials and approaches had on student outcomes 

(grades, behavior, attitude, ambitions, etc.). The results of this research will be available in the 

Fall of 2009 and the final paper will be posted at www.cds.hawaii.edu/kahana by 2010. 

Preliminary results are promising, and researchers were able to report at the American 

Educational Researchers Association (AERA) Conference on April 15, 2009, that: 

Rather than being incompatible, Hawaiian cultural and pono (appropriate) behaviors may 

be well-suited to behaviors conducive to learning and attitudes indicative of students’ 

academic success 

By addressing Hawaiian culture’s contributions to science while simultaneously 

highlighting careers in science fields in Hawai‘i, students’ levels of science career dreams 

and their personal and family’s interest in science careers increased significantly 

These surveys are offered here for teachers who want to use them to assess the impact this 

curriculum, or similar culturally responsive materials and approaches, have on their students over 

the course of a year. Our survey data was gathered anonymously, however teachers may ask 

students to provide their names, rather than number and initials, if they do not intend to publish 

their findings.  Any teacher who would like assistance in repeating this research in their own 

classes is welcome to contact project staff: sbowditch@msn.com or lisa.m.galloway@gmail.com 
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Student Number   Student Background Information 

Student’s Initials Age School Teacher    

 8th  9th 
10

th  
11

th  
12

th
 Gender: Male Female Current grade level: 

Course Level: Special Education  General Education  Honors/Advanced Placement 

Ethnicity (Nationality): Please check all that apply. 

 African/African American 
 American Indian/Alaskan Native 

 Filipino/Filipino American 

 Hispanic/Latino (Mexican, Spanish, Cuban, etc.) 

 Native Hawaiian 

 Micronesian/Micronesian American 

 White (not of Hispanic origin) 

 Samoan/Samoan American 
 Japanese/Japanese American 

 Chinese/Chinese American 

 Korean/Korean American 

 Part Hawaiian 

 Vietnamese/Vietnamese American 

 Other:    

Primary Disability (if any):  Physical  Developmental Social/Emotional/Behavioral 
 Other (please specify)    

Student Rating Form #1 

Researchers at the University of Hawai‘i would like you to be in our study. We are asking students 

about their skills, interests, and how they live day to day. Your opinions are important to us, so we 
would like you to be honest when filling out this questionnaire. Please mark one of the boxes in 

each row below to show how often you do what is described in the statement on the left. 

Your answers will not be shared with your teachers and will not affect your grade. 

Please Turn Over p.1 of 3 

 

1.   I forgive others. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

2.   I talk to others to stop fights. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

3.  I help keep peace in the classroom. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

4.   I try hard to do well in school. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

5. I keep trying, even when things 

are difficult. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

6.  I take the lead in group activities. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

7.  I take care of the environment. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 
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p.2 of 3 

 

8. I let the teacher know when I 

know the answer. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

9. I can read and understand the 

science materials. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 
10.  I can summarize the 

lessons the teacher gives me. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

11. I know the math needed to 

do the class work. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

12.  I can solve science problems. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

13.  I try to do things correctly. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

14. I accept it well when people 

correct me. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

15. I have good skills for 

managing my time. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

16.  I can work by myself. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

17. I do my part when working 

in a group. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

18.  I respect other students. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

19.  I respect the teacher. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

20.  I go to school all the time. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

21. I take care of the classroom 

materials and equipment. 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
 

 

22.  I follow classroom rules. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

23.  I follow instructions. 

 

All the time 

 

Usually 

 

Sometimes 

 

Never 

 

24.  I follow written directions. 
 

 

All the time 
 

 

Usually 
 

 

Sometimes 
 

 

Never 
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Student Rating Form #2 Student Number   

You could have a science career one day. Think about this possibility and answer the questions 
below as if you really will choose to pursue a science career. For each question, check the box to 

show how confident you are that the experience described would really happen to you. 

MAHALO! p.3 of 3 

 

Very 

Confident 
 

Somewhat 

Confident 
 

Not Very 

Confident 
 

Not at 

All 
Confident 

9. You will make it into a good college and 

major in the area needed for this career.     

10. You will graduate with a college degree in 

the major area needed for this career.     

11. You will get a job in a science-related area. 

12. You will have a successful professional 

career and make substantial contributions.     

13. When you tell others about your career, they 

will respect you for doing scientific work.     

Researchers at the University of Hawai‘i are interested in how you feel about science and careers 

in the scientific field. In your opinion, how true is each of the following statements? 
 

Your answers will not be shared with your teachers and will not affect your grade. 

 

Very 

True 
 

Some- 

what 

True 

Not 

Very 

True 

Not at 

All True 
 

1. Scientists make a meaningful difference in the world. 

2. My family has encouraged me to study science. 

3. Having a science career would be interesting. 

4. A career in science would enable me to work with 

others in meaningful ways.     

5. I would enjoy a career in science. 

6. Having a science career would be challenging. 

7. My family is interested in the science courses I take. 

8. I would like to have a career in science. 
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Technology “Menu” & Student Survey 

Having technological skills to pursue goals in science is vital for students, and now also 
much easier for teachers to include in class assignments than ever before. The survey 
(see next document after menu below) is designed to help you assess the skill needs of 
your students and to integrate ways to address their needs in your course while learning 
science content. 

Throughout these 10 units you will find activities which can be adapted to students’ 
needs, interests, and also can be delivered in “high tech” or “low tech” classes. 

Unit offerings to increase or link technology skills used in science careers are: 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  Go to: www.cds.hawaii.edu/kahana 1 

Technological 
Skill 

Unit & Description of Student Learning Activity 
 

Internet 
Research 

 

Unit 4 
 Is Our Schools’ Drinking Water Safe? (water quality monitoring) 

Unit 5 
 Google Earth (remote sensing & habitat research) 

Unit 6 
 Local Meteorological Observations activity 

Unit 7 

 Learning Styles 
 “Order it Up Game” (planetary objects) 
 Inferences in Astronomy Project (see Unit 7 Appendix on CD) 

 GIS in Hawai‘i resource (see Unit 7 Appendix on CD) 
Unit 8 

 Hale Maquette Project 
Unit 9 

 Marine Life Dichotomous Key bonus activity 

Accessing 
Internet Web 
sites 

 

Unit 7 

 Telescope Research 
 Online Video Viewing (Mauna Kea: Gateway to the Universe) 

 Online Reading & Visuals (Dark Matter; Wayfinding & Polynesian 
Voyaging; Hubble Web Site & Telescope Photos; Hawaiian 
Planet Names) 

Unit 10 

 Advocacy & Activism Resources 

 Online Video Viewing (Go Green Films; Story of Stuff; Blessed 
Unrest; The Science of 350) 

 Online Readings (Fair Trade Action Plan; Hawaii 2050 Web site; 
Coral Web sites; Green Collar Jobs Web sites) 

Graphic 
Display & 
Presentation 

 

Units 1 project options 

 ‘Ohana Interview Follow-up: Interview Project option 

 Bulletin Board Project 
Unit 2 project options 

 

http://www.cds.hawaii.edu/kahana
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Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  Go to: www.cds.hawaii.edu/kahana 2 

Graphic 
Display & 
Presentation 
(cont’d) 

 

 Science Career Research Project option 
Unit 3 

 La ‘au (Plants) Worksheet 
Unit 7 

 Inferences in Astronomy Project (see Unit 7 Appendix on CD) 
Unit 8 

 Hale Maquette architectural drawing 
 Architectural Design: Responses to Site Conditions worksheet 

Unit 10 project options 
 Group Community Action PSA Project option & Ho‘ike 
 Giving Legislative Testimony 

Video 
Making 

 

Units 1, 2 & 10 project options 

 ‘Ohana Interview Follow-up: Interview Project option 
 Science Career Research Project option 
 Group Community Action PSA Project option 

Powerpoint 
Making 

 

Units 1, 2 & 10 project options 

 ‘Ohana Interview Follow-up: Interview Project option 
 Science Career Research Project option 
 Group Community Action PSA Project option 

Podcasting 
 

Units 1, 2 & 10 project options 

 ‘Ohana Interview Follow-up: Interview Project option 

 Science Career Research Project option 
Group Community Action PSA Project option 

Word & 
Keyboarding 

 

Units 2 project option 

 Science Career Research Project essay option 

(See 2 Word activity options below also) 

Data Gathering 
& Analysis 

 

Assessments (Section I: Introduction) 
 Student Surveys (Attitude, Behavior, Career, Technology) can be 
compiled across classes & compared at start & end of course 

Unit 1 
 ‘Ohana “Know How” surveys data can be compiled across 
classes 

Unit 3 

 Family Health Survey data can be compiled across classes 

 Heart Rate Lab 
Unit 4 

 World Volcanoes matrix data entry can be done on Excel or 

Word table 
 Collect & Profile Soils 

 Soil is a Filter Lab 
Unit 6 

 Local Meteorological & Climate Observations activities 
 Measuring Cloud Coverage & Classifying Types can be done on 
Excel or Word table 

Unit 7 

 Plot Distance of Planetary Objects 

 

http://www.cds.hawaii.edu/kahana
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Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  Go to: www.cds.hawaii.edu/kahana 3 

Data Gathering 
& Analysis 
cont’d 

 

 Glacial Experiment Lab sheet (see Unit 7 Appendix on CD) 
Unit 9 

 Tide Chart worksheet 
 Using Quadrat & Transect Sampling activities, data can be 

compiled (see also Measuring Abundance in Unit 9 Appendix) 
 Microbe City (Winogradsky Column) Observation sheet 

 Marine Life Dichotymous Key activity & Powerpoint 
Unit 10 

 Future ‘Aha survey data can be compiled across classes & 
compared 

Data Reading 
 

Unit 4 
 Is Our Schools’ Drinking Water Safe? 

Unit 7 
 Ordered Solar System Powerpoint 

Graphing 
 

Unit 6 
 Reading Humidity Tables & Graphs 

Unit 7 

 Graphing Distance Between Planets lesson 
 Impact Crater Data Charts activity 

Measuring 
 

Unit 7 

 Solar System Scale lesson 
 Glacial Slope (see Unit 7 Appendix on CD) 

Map Making 
 

Unit 9 
 Mapping the Intertidal Zone marine pond activity 

Map Reading 
 

Unit 4 
 Calculating Slope with Topographic Maps 

 Resources for Map Reading (scale conversion; contour maps; 
cross sections; measuring slope with a protractor; using a 
protractor with contour maps of volcanoes) 

Unit 5 
 Google Earth Activity 

Unit 6 
 Reading Humidity Maps 

Computer 
Assisted 
Drafting (CAD) 

 

Unit 8 

 Eco-Housing & Drawing/Drafting 

 Hale Maquette architectural drawing can be done with Computer 
Assisted Drafting software 

 Wavegen Model Turbine Making &/or Model Energy 
Demonstration Model Project can be done with CAD 

Following 
Instructions 

 

Unit 3 
 Dry Box Making can be done with CAD (see Unit 3 Appendix) 
Unit 4 

 Create & Use a Conductivity Meter 
 Create & Use a Clinometer (see Resources for Unit 4) 

Unit 5 
 Build Your Own DNA activity 

 

http://www.cds.hawaii.edu/kahana
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Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  Go to: www.cds.hawaii.edu/kahana 4 

Following 
Instructions 
cont’d 

 

Unit 6 
 Make a Meteorological Tool Project (Barometer, Storm Glass, 
Rain Gauge, Weather Vane, etc.) 

Unit 7 
 Telescope Making 

Unit 8 

 Wavegen Model Turbine Making 

Following or 
Designing 
Scientific 
Method/Inquiry 

 

Unit 2 
 Experimental Science Research Project (Step 3) 

Unit 3 
 Peppermint Test & Activity 

 Biomolecules in My Food Lab 
Unit 4 

 Volcano Lab 
 Modeling Earth’s Layers & Soils 

Unit 5 
 Chromotography Lab 

 DNA Extraction Lab 
Unit 7 

 Impact Craters Lab 
 Glacial Experiment Lab (see Unit 7 Appendix on CD) 

Unit 8 
 Earthquake Lab 

 Model Energy Demonstration Model Project 
Unit 9 

 Microbe City activity 
 Local Waters Student Science Inquiry project examples (see 

‘Akulikuli resources in Unit 9 Appendix) 

 

http://www.cds.hawaii.edu/kahana
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Student Technology Survey Name:   Class:    

How you much do you know about science and the technical skills you need in science-related 

careers.  In your opinion, how skilled or experienced are you in each of the following areas? 

Your answers will not be shared with anyone and will not affect your grade. 

 

Very 

Skilled 
 

Some- 

what 

Skilled 

Just 

starting 
 

No  

experience 

at all 

1.   Keyboarding & basic Word document making 

2.   Internet research 

3.   Powerpoint making 

4.   Excel data spreadsheet making 

5.   Making graphs from raw data & reading graphs 

6.   Use of a microscope 

7.   Use of a video camera 

8.   Use of a digital still camera 

9.   Texting & use of cell phone or Blackberry 

10. Computer video making & use (i.e. iMovie) 

11. Computer image album creation (i.e. iPhoto) 

12. iPod or computer playlisting (i.e. iTunes) 

13. Saving information onto CD & burning CD 

14. Making & reading maps (including remote 

sensing, meteorological data, etc.) 
    

15. GPS (Global Positioning Satellite) Receiver use 

16. GIS (Global Imaging Satellite) data use 

17. Use of Google Earth to view satellite data, maps 

18.  Computer assisted drafting CAD 

19.  Following detailed manufacturer’s instructions 

20.  Design or conduct labs using scientific method 

21. Other:    

  

 

 



My UNIT Title –    

Science Careers & College CONTENT: Hawaiian 

MATERIALS: Student Handout /Reading    Teacher’s Notes Lesson 

ACTIVITIES: Hands On  Discussion Huaka`i (Explore) Web  Video/Powerpt. 

ASSESSMENT: Formative, 

✍ 
TYPE: Individual, Group Summative 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Project 

Available at: www.cds.hawaii.edu/kahana 

1 

Part Activity & Content Assessment 

A. 
Students 

get … 
Content: 

Teacher 

gets … 
Relates to 
HCPS III 

 
Pre-Test/Knowledge Survey 

 

Guest Speaker:   

    

     

     

     

 

B. 
Students 

get … Content: 
Teacher 

gets … 

 

Tech Activity: 
  

    

     

     

     

     

 

C. Students 

get … 
Content: 

Teacher 

gets … 

 

Video:   

    

     

     

 Project: ✍  
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  Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  
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Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Project 

Available at: www.cds.hawaii.edu/kahana 

2 

This unit addresses the following: 

NHEC Cultural Pathways: 

 

 

 

See Native Hawaiian Education Council (NHEC, 2006) at: www.olelo.hawaii.edu/pub/NHMO.pdf 

Hawaiian Values: 

□ Ahonui Akahai Aloha Alaka‘i Ho‘ihi Kuleana 
(patience) (modesty) (loving) (leadership) (respect) (responsibility) 

□ Laulima Lōkahi    Mālama Na‘auao ‘Olu‘olu Pono 
(helpfulness) (harmony) (caring) (wisdom) (positivity) (behaving right) 

General Learner Outcomes: 

 

 
 

See Introduction section of binder or go to: http://doe.k12.hi.us/about/intro_standards.htm 

 

Z. 
Students 

get … 
Careers & College Resources Teacher 

gets … 

 

 Career Cards for Unit …   

 College links:   

 

D. Students 

get … Content: 
Teacher 

gets … 

 

Field Trip: 
  

     

     

 Post-Test/Knowledge Survey & Practical/Alternative 
Assessment: 

✍  

 

X. Students 

get … More Resources 
Teacher 

gets … 

 

     

     

 

 

http://www.cds.hawaii.edu/kahana
http://www.olelo.hawaii.edu/pub/NHMO.pdf
http://doe.k12.hi.us/about/intro_standards.htm
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Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Project 

Available at: www.cds.hawaii.edu/kahana 

3 

 
 

Ka ‘Aha ~ a symbol for Sustainability in Hawai‘i ~ Past, Present &Future 

Standards/HCPS III addressed or related to this item: 

 
 

 

 

 

 

 

 
See Introduction section of binder or go to: http://standardstoolkit.k12.hi.us/index.html 

Technology & Literacy Standards/HCPS III related to this item: 
 

 

Learning Styles: 

 Left Brain Right Brain Auditory   Visual     Kinesthetic/Tactile    Spatial 
 

Keywords: 
 

 

http://www.cds.hawaii.edu/kahana
http://standardstoolkit.k12.hi.us/index.html
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Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  Go to: www.cds.hawaii.edu/kahana 1 

Objectives: 
 

Science-Related Careers/Employers: 
 

Minutes: 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 

 
Total = 

min. 
 

Sequence of Activities: 
1. 

 

Materials: 
 For teacher: 
 For students: 
 Safety: 

 

LESSON PLAN: 

UNIT: 

DATE: COURSE: 

 

http://www.cds.hawaii.edu/kahana


The Curriculum at a Glance 39 

Integrate Unit #2 for a few weeks or over 

the year… 

Unit 2: Na ‘Oihana−Careers 
Mea ‘Imi Na‘auao O Hawai‘i (Scientists) Video; Career 

Choice Assessments; Science Career Research 

Project; Experimental Project; Career Goal Setting 

& Preparation; Finding a Mentor 

Choose any Unit from #3 to #9 to blend 

cultural & science learning… 

Unit 3: Lapa‘au & Mea‘ai−Healers & Food 
Science 
Lapa‘au (Healing) Video; Peppermint Test & 

Activity; Family Health Survey & Alternative 

Medicine Research Project; La‘au Lapa‘au Activities 

& Test; Heart Rate Lab; Medicinal Canoe Plants PPT 

Unit 4: Kilohonua & Kalawai−Geology & 
Hydrology 
Pele Reading; Island Evolution Lab; Volcanoes 
Readings, Demo, Lab & PPT; Soils & Filtration 

Demo, Lab & PPT; Water Sources & Issues Reading 

& Activity; Conductivity Tester Making 

Unit 5: Ho‘oulu ‘Ai−Botany & Agriculture 
Tropical Agriculture Video; Hāloa Reading; Kalo 

Poster; Lo‘i PPT; Moon Phase Kalo Planting & Pa‘ina 

(Feast); How Plants Work; Cells & Organelles 

Reading & PPT; Chromatography Lab; Evolution & 

Hawai‘i Birds PPT; DNA PPT; GMOs Reading 

Unit 6: Nānā Uli−Climatology & Meteorology 
Weather Jeopardy Game PPT; HI’s Climates & 

Hawaiian Meteorology PPTs & Activities; Hawaii’s 

Climate Crisis Video; Resources for An Inconvenient 

Truth Film; Air Pressure & Clouds Demo, Lab & 

Readings; Meteorological Tools PPT, Readings, Lab 

& Projects 

Unit 7: Kilo Hoku−Astronomy 
Hawaii’s Astronomy Timeline & Wayfinding 

Readings; Solar System PPT; Scale & Weights on 

Mars Activities; Hubble Space Images PPT; 

Telescope-Making & Research Projects; Craters, 

Volcanoes & Glaciers In Space; Making Inferences 

Unit 8: Kuhikuhipu‘uone Wilikī−Architecture & 
Engineering 
Water & Wave Energy in Hawai‘i Reading, Debate & 

PPT; Past & Future of Hawaiian Building Readings; 

Earthquake Lab; Engineers In Hawai‘i Video; Hale 

Maquette & Water Energy Projects, Lab & Demo 

Unit 9: Kilo Moana−Ocean Science 
Microbe City Lab; Kilo Moana Video; Ocean 
Ecosystems PPT & Biogeochemical Cycles 

Readings; Intertidal Pond Modeling & Mapping 

Activities; Quadrat Making, Sampling & Transect 

Data Activities; ‘Akulikuli Readings & Project, and 

more! 

Weave all unit learning into Unit #10 to 

complete the year.... 

Unit 10: Ka ‘Aha Mua−Future Resource 
Management 
Empire to ‘Aha Reading; Group Community Action 
Projects, PSA PPT & Video, & Ho‘ike (Exhibiting); 

Legislative Testimony “How To”; Future ‘Aha Survey; 

Hawaii-2050, Fair Trade, Go Green Hawai‘i, & the 

Story of Stuff Resources 

Start with Unit #1… 

Unit 1: A‘o Hawai‘i−Reciprocal Teaching & 
Learning 
‘Aha (Council) & A Mau A Mau Videos; ‘Aha 

Weaving; ‘Ohana/Family Surveys; Nā Kāhuna 

Reading & Activity; A‘o (Reciprocal Teaching & 

Learning) Video & Reading; Hawaiian Learning 

Posters; Lolo Po‘o–How Our Brain Works Reading; 

Bulletin Board Project 

Approved by HI’s DOE! This is a state 

approved supplemental curriculum. HCPS 

III are identified for all materials & tests as 

are the Native Hawaiian Education 

Association’s  Learner Guidelines. 

 
These units are meant to link the wisdom of 

The Kāhuna: Versatile Masters of Old Hawai‘i 

(by L. McBride) with the seeking of modern 

scientific knowledge. 

Lessons, which can supplement typical DOE 

high school science classes, are designed to 

inspire students with labs, trips, guests, films, 

technology, hands-on projects & the issues & 

career opportunities relevant to all of us in 

Hawai‘i. 

We walk in the 

footsteps of 

Hawaii’s ancient 

scientists (Kilauea) 
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How Each Unit is  Organized 

Use your usual materials 
& supplement with ours! 

OR Use our new materials & 
supplement with yours! 

Better! 

This way may be more responsive 
to teachers new to this approach! 

✔ Good! 

This way may be more responsive 
to Hawaiian students & their peers! 

Sample Menu & Highlights 

Each unit begins with a “Menu” of options to browse or use in sequence. 

Page numbers at top show 
sequence in whole curriculum 

Icons help to quickly identify t 
content, types of material & 
activities for students & teach 

A Pre-Test in each unit 
helps survey student 
needs … a Post-Test 
extends this with alternate 
assessment (all can be 
edited in Word to test only 
what you decide to teach) 

Subheadings group 
materials with related 
content … Page 
numbers are shown for 
each Part of the unit 

NOTE: All items in Part X 
and others (where indicated) 
are not printed in the binder 
pages … each unit has an 
Appendix that contains 
additional materials (found 
on the compact disk in the 
binder pocket or online at: 
www.cds.hawaii.edu/kahana) 

Page numbers in this corner show 
how many pages in each file 1 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource  Go to: www.cds.hawaii.edu/kahana 
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he Teacher’s 
resources are 

ers noted in this 

column 
 

 

 

 

 

 

Standards that are addressed 
or approached are given for 
each item (right column). 
They are also given in full with 
any applicable benchmarks for 
all high school subjects at the 
bottom of Unit Menus … 
Hawaiian Cultural Pathways 
are also identified there 

 
Students’ materials 
& activities are 
listed in this column 

 

 

http://www.cds.hawaii.edu/kahana)
http://www.cds.hawaii.edu/kahana
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Contents of Section II: 10 Curriculum Units 

*See “Menu” on 1st page of each 
unit for individual materials. 

Begins on 
Page 

Unit 1 A‘o Hawai‘i 43 - Reciprocal Teaching & Learning 

Unit 2 Na ‘Oihana 111 - Careers 

Unit 3 Lapa‘au & Mea‘ai - Healers & Food Science 168 

Unit 4 Kilohonua & Kalawai  - Geology & Hydrology 259 

Unit 5 Ho‘oulu ‘Ai - Botany & Agriculture 338 

Unit 6 Nānā Uli – Climatology & Meteorology 426 

Unit 7 Kilo Hōkū - Astronomy 495 

Unit 8 Kuhikuhipu‘uone Wilikī - Architecture & Engineering 576 

Unit 9 Kilo Moana - Ocean Science 630 

Unit 10 Ka ‘Aha Mua - Future Resource Management 708 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Available at: www.cds.hawaii.edu/kahana 
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Ka Hana ‘Imi Na‘auao – 

A Science Careers Curriculum Resource 

was created with grant funding from the 

US Department of Education 

under the Native Hawaiian Education Act 

(contract number S362A050056) 

2009 

The curriculum is available at: www.hawaii.edu/kahana 

Disclaimer 

The content of this supplementary curriculum resource and Web site do not necessarily 

reflect the views or policies of the Department of Education. Information found within 

that was created by other public and private organizations is provided for the reader's 

convenience. The U.S. Department of Education does not control or guarantee the 

accuracy, relevance, timeliness, or completeness of this outside information. Further, the 

inclusion of information, addresses or Web sites for particular items does not reflect their 

importance nor the US DOE endorsement of any views expressed, or products or services 

offered. 

Ka Hana ‘Imi Na‘auao – A Science Careers Curriculum Resource Available at: www.cds.hawaii.edu/kahana 
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