
Wailua, Kaua'i: Water and Heiau 
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Island School 
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HCPS Science Content Standards: 1.1, 1.3, 1.4, 2.3 & 2.13 

Grade Level: 4-5 
Project Time Span: 2-4 weeks (includes 2 field trips) 
Goals of the Lesson: 

• Gain an appreciation of the cultural importance of heiau, including the 
amount of work, organization and social structure involved in their 
construction. 

• Learn the importance of water in highly populated areas, and understand 
why there is a need to conserve water. 

• Learn how to work outdoors safely. 
Students Learning Objectives (Benchmarks): 
This lesson addresses Grade 4-5 benchmarks for HCPS Science Standards: 
1.1 Doing Scientific Inquiry. Students demonstrate the skills necessary to 
engage in scientific inquiry: 

• Collect and organize data for analysis, using simple tools and equipment. 
• Use appropriate models to summarize data and construct conclusions 

based on observations and findings. 
• Communicate investigations and results appropriately to an audience. 
• Defend conclusions based on evidence; reflect and revise conclusions 

based on recommendations from other points of view. 

1.3 Using unifying concepts and themes. Students use concepts and themes 
such as system, change, scale to help them understand and explain the natural 
world. 

• Measure things that are difficult to measure because they are very large or 
very small. 

• Use geometric figures, number sequences, graphs, diagrams, sketches, 
number lines, maps or stories to represent corresponding features of 
objects, events, and processes in the real world. Identify ways in which the 
representations do not match their original counterparts. 

1.4 Doing Safety. Students demonstrate the importance of safety by applying 
safety skills in all activities. 

• Apply school, classroom, laboratory, and field trip rules, as appropriate, to 
maintain a safe learning environment. 
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• Identify potentially unsafe conditions prior to the activity and explain how 
accidents can be prevented. 

• Conduct authorized science activities with teacher present. 
• Use supplies, chemicals and equipment as instructed. 
• Document and apply appropriate safety protocols when conducting 

scientific activities in and out of the classroom. 

2.3 Malama 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. 

• Explore how agricultural technology affect humans and the environment. 
• Examine and explain why there is a need to conserve natural resources. 

2.13 Nature of Matter. Students examine the nature of matter. 
• Describe how materials can change from one state to another by heating 

or cooling (e.g., water cycle, burning candle). 
Resources and Materials: 

• Map of Wailua River State Park (with place names) 
• Water test kits 
• Measuring tapes 
• Clip boards 
• State Park brochures 

o http://www.state.hi.us/dlnr/dsp/brochures/PoliahuHeiau.pdf 
0 http://www.state.hi.us/dlnr/dsp/brochures/Hikinaakala.pdf 
o http://www.alternative-hawaii.com/activity/khceast.htm 

Instructional Proceduresl Student Learning Activities: 
Two place-based lessons comprise this unit on Wailua, Kaua'i. Each lesson 
requires a field trip to Wailua and at least one classroom session. Thus, a 
minimum of four class periods are required for this unit. 

Lesson 1: Water cycle and Place Names of Wailua 

A) Classroom session (before Field Trip 1) 
1. Review the water cycle (PowerPoint presentation). 
2. Describe the Wailua River field site to be visited at the next class period. 
3. Explain procedure for collecting water samples and running tests on 

temperature, pH, phosphate, nitrate, dissolved oxygen and turbidity. 
4. Review safety. Have students identify potential hazards and explain how 

accidents can be prevented. 
5. If time permits, allow students to practice with the test kits. 

8) Field Trip 1 (Wailua River) 
1. Before collecting data, students will observe the ecosystem and make a 

hypothesis (e.g., about differences in temperature, turbidity or water 
nutrient levels along the river). 
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2. After receiving instruction, students will collect water samples from three 
different parts of the river (upriver, mid-way and at the river mouth). 

3. Students will run tests for temperature, pH, phosphate, nitrate, dissolved 
oxygen and turbidity. 

4. Students will analyze the data, make interpretations/conclusions about 
nutrient cycling in the Wailua aquatic ecosystem and revise their 
hypothesis as necessary. 

5. Students will present their results orally. 

Lesson 2: Stories in Stones (Wailua Complex of Heiau) 

A) Field Trip 2 (Wailua Complex of Heiau) 
This sacred site consists of four heiau (Hikinaakala, Kalaeokamanu, Poli'ahu and 
Malae) and the royal birthsite at Holoholoku. 

Before visiting the sacred sites, we will 
1. Review safety. Students will identify potential hazards (e.g., road safety at 

Poli'ahu) and learn how to work outdoors safely. 
2. Review proper behavior and protocols (e.g., no climbing on Heiau walls, 

explain heiau are not places for sunbathing or weddings). Students may 
use the Internet to research proper behavior at Heiau. 

At each site, we will discuss its function: 
• Poli'ahu is believed to have been a luakini (sacrificial) heiau. 
• Malae is a meeting place. 
• Hikinaakala is used to greet the sun and pay respects. 
• Kalaeokamanu is believed to be one of the oldest on Kaua'i and the site 

where several religious traditions were introduced. 
• Holoholoku is a birthing site for ali'i. Ali'i came from other islands to give 

birth here because "if you are born in Holoholoku, you are a chief." Note: 
there is a related site in Wahiawa. 

At Malae, students will work in groups of three to collect data and make a map of 
the heiau. 

1. After receiving instruction, each student group will measure the width and 
height of each of the four walls (two measure & one records data). 

2. For the east wall, students will measure the wall thickness at the entrance. 
(For the other walls, they will estimate thickness). 

3. Students will draw a map of Malae Heiau using these measurements. 
4. Students will estimate the number of rocks in a one cubic yard section. 

Draw that section. What do you notice about the rocks as they get higher 
on the wall? 

5. Discuss who would have moved the rocks. How they could have done it? 

B) Classroom session (after field trip 2) 
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1. Students will calculate the total volume of rocks used in building the heiau 
(volume of each wall = height * width * thickness). 

2. Students will estimate the total number of rocks used to construct the 
Heiau walls. (total number of rocks = number of rocks in a one cubic yard 
section * total volume of rocks (in cubic yards). 

3. Each student group will share their measurement of the height of one wall 
(e.g., East Wall) with the class. They will brainstorm possible reasons for 
any discrepancies. An average value will be calculated (add up all the 
measurements and divide by the number of measurements). 

4. Each student group will calculate the percentage difference between their 
measurement of the East Wall and the average value: 

% difference = (group measurement - average)/average * 100% 
Assessment: 

• Water quality measurements and interpretation of results. 
• Team maps, measurements and calculations of Malae Heiau. 
• Behavior and teamwork. 

Extension (Team Competition) - can be done on school grounds 
• Each team of students is charged with moving a pile of rocks across a 

short distance, and stacking them so they are stable and can withhold 
weight. 

Evaluation of Lesson: 
What worked well 

• Students seemed to gain a greater cultural appreciation after visiting the 
Heaiu complex. They clearly enjoyed working in teams. 

What would I do differently 
• I originally ran this as one big field trip, but now recommend dividing the 

content into two separate field trips: One to collect water and run tests for 
temperature, pH, phosphate, Nitrate, Dissolved Oxygen and Turbidity. A 
second trip for the Stories in Stone. 

Notes: 
This lesson also addresses content standards in Mathematics. 
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