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HCPS Science Content Standards: 1.5,2.3,2.6, 2.13 & 2.14 

Grade Level: 8 
Project Time Span: 3 months 
Goals of the Lesson (Driving Questions): 

• What is the importance of water to life? 
• How do we separate mixtures into pure substances? 
• How do the characteristic properties of substances relate to their potential 

for separation? 
• What endangers water, both in the simulation and in real life? 
• What are the natural resources provided by the 'aina? 
• How can natural energy sources (e.g., sunlight) help meet our life needs? 
• How does energy affect physical changes? 
• How can we apply our knowledge of the water cycle to create a solar 

desalination device? 
• How can we use the scientific method to test the effectiveness of a 

purification device? 
Students Learning Objectives (Benchmarks): 
This lesson addresses Grade 6-8 benchmarks for HCPS Science Standards: 
1.5 Relating the Nature of Technology to Science. Students use the problem
solving process to address current issues involving human adaptation in the 
environment. 

• Collect and analyze information to identify alternative solutions. 
• Apply appropriate criteria for evaluating alternative solutions in solving a 

problem or issue. 
• Select and carry out action steps for the most suitable alternative solution. 
• Evaluate the effectiveness of the processes and actions used in solving 

the problem or issue. 
2.3 Malarna I Ka 'Aina: Sustainability. Students make decisions needed to 
sustain life on Earth now and for future generations by considering the limited 
resources and fragile environmental conditions. 

• Explain how methods for obtaining and using resources such as water, 
minerals and fossil fuel have consequences on the environment. 

2.6 Cycle of Matter and Energy Flow. Students trace the cycling of matter and 
the flow of energy through systems of living things. 

• Give examples of conservation of matter where matter is transferred within 
and among living organisms and their physical environment. 

2.13 Nature of Matter. Students examine the nature of matter. 
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• Compare and contrast the physical and chemical properties of specific 
substances (e.g., growing crystals of common salts and sugars.) 

2.14 Energy, Its Transformation and Matter. Students identify the different forms 
of energy and explain transformation of energy and its significance in 
understanding the structure of matter and the Universe. 

• Describe and explain an example of energy transfer and transformation. 

Resources and Materials: 
Abbot, I. A. (1992), La'au Hawai'i: Traditional Hawaiian Uses of Plants. Bishop 
Museum Press. 
Instructional Procedures I Student Learning Activities: 

A. Background 
The Hawaiian name for salt is Pa'akai. Salt was used by Hawaiians to flavor 
food, preserve food, and for medicinal purposes. Salt was obtained by two 
methods throughout Hawai'i: from high rock depressions along open coasts, or 
from salt ponds with underlying red clay. The latter are called Lo'i Pa'akai, or salt 
ponds. The latter method will be reviewed as an introduction to physical changes 
and chemical properties to students, and as an example of an ancient Hawaiian 
technology (Abbot, 1992, p. 98-99). 

Water is another natural resource that is as important today as it was in ancient 
Hawai'i. The title of the lesson (which translates as 'water water') meant wealth 
to Hawaiians. The water cycle will be reviewed in the specific context of our 
watershed, noting existence of springs, streams, and ground water. Students will 
research the status of fresh water as a resource on Oahu. The water cycle will 
be place-specific. Students will hear the translation of the chant "The waters of 
Kane," to learn how Hawaiians viewed the water cycle. Also, many technologies 
of ancient Hawai'i related to water flow, such as the redirection of water through 
a wai for agricultural purposes, lo'i of various sorts, and the use of fishponds. 

In future years when I teach on a team, I am hoping to integrate the historical 
context and societal structure in ancient Hawai'i. During and after the period of 
expansion (A.D. 1100-1650), the population boomed and the people of Hawai'i 
moved to areas previously uninhabited, including the uplands and drier areas. 
Social stratification occurred alongside this as people with greater water 
resources gained power. Trade emerged as new resources were exploited from 
drier areas, including salt. Salt (easier to obtain in dry coastal areas) may have 
been a trade item that allowed inhabitants to obtain goods from wetter regions. 
The ahupua'a system and fishponds also emerged during this period as 
technologies that better allowed Hawaiians to utilize their natural resources to 
their advantage. Students will be presented with a scenario of limited resources 
and challenged to devise a technology that will maximize their access to both 
water and salt (Abbott, 1992, p. 10-13). 
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Sharing with the students about Hawaiian Salt technologies allows us to define 
technology and science as a problem-solving process that is relevant to real life. 
The challenges we face today with regard to limited natural resources demand of 
us that we, like the Hawaiians, find ways to solve problems in a way that will 
have a minimal negative impact on the global ecosystem. 

B. Simulation Setting and Introduction to Student Tasks 
The scenario for the simulation is in ancient Hawai'i during the period of 
expansion (so there is no access to electricity). The students are a group that 
has had to move to an area with very little rainfall (not enough to sustain life) and 
a wealth of brackish water (part salt) that is filled with debris. There is plenty of 
sunlight energy. The challenge for the students is to create a device that does 
not use fire or electricity and allows them to obtain maximum amounts of two 
products: fresh water for drinking and other uses, and salt for trade with 
neighboring ahupua'a. More points will be awarded for groups that obtain more 
grams of the two final goal products: salt and water. The salt needs to be 
reasonably pure in order for it to interest people to trade with. The salt may also 
be used to preserve the meat that the people have access to (pig and fish). 

There is also a potential current scenario that students may discover in their 
background research on the status of water on Oahu. Since we are currently 
using groundwater more quickly than we can replenish it, we may be facing the 
need to use desalination as a method of obtaining fresh water in the future. 
Depletion of the Hawaiian rainforest, along with overpopulation and overuse of 
water, is causing a potential crisis in this area. 

c. Introductory Activities: 
1. Salt ponds background: Tell the story of the two ways Hawaiians acquired 

salt and what it was used for (trade). Discussion: What do we know about 
physical changes such as crystal formation and evaporation? What did 
the ancient Hawaiians know about this? What practices helped to 
maximize the production of salt? 

2. Start the lesson by reading the waters of Kane to interest students in 
understanding a place-specific water cycle. Provide resources for 
students to explore the place-specific water cycle of their area, including 
maps of their watershed and ahupua'a, maps of campus, and the Hawai'i 
water cycle poster. Homework should be a follow up to find out about the 
status of fresh water on Oahu and possible future solutions to that 
problem. 

3. Introduction to the scenario for the simulation, grading criteria (rubric) and 
report requirements, providing of materials, formation of teams, and the 
introduction to the challenge. 

4. Students research and write expository essays on the chemistry of salt 
and water, the water cycle as it pertains to the students' neighborhood, as 
well as the current status of water as a resource in Hawai'i today. 
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D. Learning Experiences: 
1. Students research Hawai'i's water cycle, and the chemistry of water and 

salt, and write an expository background essay about these topics. 
2. Students work together to brainstorm and diagram 3 possible solutions 

using only household goods and sunlight energy to separate the brackish 
mixture. 

3. Students decide on tests to determine whether or not the water is pure, 
and perform those tests on the contaminated water. 

4. As a class, we decide on criteria for "purity." 
5. Students implement their plan to purify the water and collect the product. 
6. Students perform the "purity" tests on their collected water. 
7. Student report orally and in writing the effectiveness of their solution. 
8. Students write a final draft of their background/connections essay, and 

include a "personal prototype" or final version of their plan for a low energy 
use water purification device. 

E. Follow up activities to connect with chemistry concepts: 
1. Students create an operational definition of mixtures and pure substances, 

and do their best to define all the components that were in their brackish 
pond mixture. 

2. Students draw particle diagrams to show how energy affected the different 
atoms and molecules in their brackish mixture when it was placed in the 
sun. 

3. Students research the chemical properties of the components of their 
mixture, and how this helped them to separate out the components (salt 
vs. water, etc ... ), as far as how the bonds are made in those substances 
and how that affects its behavior. 

4. Students designed methods to test the solubility of their "purified" water, 
and compare that to the original mixture. 

5. Student research and write about the water cycle in Hawai'i, and relate 
that to their studies of the characteristic properties of matter in an 
expository essay. 

Assessment: 
Students were evaluated for: 

• Informally: Students were given feedback and guidance during in-class 
work time and after school when needed. This does not involve points, but 
is probably the most important type of assessment I did. 

• Individually: Background connections essay, draft one, credit/no credit (20 
points) 

• Group: The quantity of water they purified (5 points) 
• Group: Observations log (20 points) 
• Group: Oral presentation of the effectiveness of their device (30 points) 
• Individually: Final background/connections essay with personal prototype 

(45 points) 
• Group: Problem-solving bonus points were given to groups that 

demonstrated tremendous effort to no avail! 
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• Bonus points were also given to groups that separated and cleaned the 
salt from their mixture. 

Total: 120 points 
Evaluation of Lesson: 
What worked well 

• Students bonded and worked well together for the entire year after 
overcoming these challenges. 

• It was age appropriate for 8th grade, a time when students need to feel 
that the curriculum is relevant to their lives, and challenges them to do 
something practical and tactile. 

• I think the "personal prototype" at the end was a really good way to assess 
how much practical knowledge they had gained, and whether they 
understood how energy flow worked in the system they had built. It was 
also great that the end of the project was still something imagined. This 
sends the message to the kids that they should really think big and 
continue dreaming about how to solve the world's problems using science. 
It really put the emphasis on the process, because the kids that were least 
successful in actually purifying the water may have had a lot of insights 
into what does not work, and what may work in the future. 

• Assessing writing and thinking individually worked well because, even 
though this was a team project, each child was responsible to learn the 
material and be engaged. 

What would I do differently 
• The timing of the lesson was hard to gauge the first time going in. It is best 

to give the kids a lot of time for collecting water and problem solving with 
their devices (3 weeks to a month after completing building). They need 
time for the problem solving aspect of the project. 

• I would like to approach this project with my team of teachers and 
integrate with social studies and English. This would allow me to get into 
more depth about the cultural connections. 

• I know several practical aspects of this project that I can pass on to my 
students. For example: slope is very important if you want water to drip 
down a surface. This is a possible topic for experimentation leading up to 
the project. Contamination was a big problem from the devices the kids 
used to measure their water. Our graduated cylinders were not clean 
enough! In the future, it may be best to have the kids create their own 
measuring cups, or use one that is intended for kitchen, not lab, use. This 
could be a good beginning of the year activity to learn about the uncertain 
digit in science. 

• Integrate with my team and do a service project related to watershed 
issues in Hawai'i that is place-based. 
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