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HCPS III Science Standards: SC.6.1.1, 6.1.2, 6.2.1 & 6.6.6 

Grade Level: 6 
Project Time Span: 3-4 weeks (includes 1 field trip) 
To The Teacher: 
This lesson will allow students to "think" as the traditional Hawaiians do when 
creating their canoes. As a part of this unit, students will learn about density and 
how this was a factor when building canoes. They will use their prior knowledge 
of the scientific method to formulate and test their hypothesis. Students will 
investigate and create their own canoes, using the concept of density. 
Goals of the Lesson: 

• To be able to formulate a hypothesis about sinking and floating 
• To use the scientific process to test the hypothesis 
• To take the knowledge about density and create a floating canoe 
• To be able to communicate and explain the impact of technology on 

society 
Student Learning Objectives (Benchmarks): 
This lesson addresses Grade 6 benchmarks for HCPS III Science Standards: 
6.1 The Scientific Process: SCIENTIFIC INVESTIGATION: Discover, invent, and 
investigate using the skills necessary to engage in the scientific process 

• 6.1.1 Scientific Inquiry: Students will formulate a testable hypothesis that 
can be answered through a controlled experiment. 

• 6.1.2 Scientific Inquiry: Students will use appropriate tools, equipment, 
and techniques safely to collect, display, and analyze data. 

6.2 Standard 2: The Scientific Process: NATURE OF SCIENCE: Understand that 
science, technology, and society are interrelated 

• 6.2.1 Science, Technology, and Society: Students will explain how 
technology has an impact on society and science. 

6.6 Standard 6: Standard 6: Physical, Earth, and Space Sciences: 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 

• 6.6.6 Nature of Matter: Students will describe and compare the physical and 
chemical properties of different substances. (mass per volume) 

Resources and Materials: 
Materials 

• Solid objects made from different materials (metal, wood, plastic, glass) 
• Modeling clay 

33 

Property of UH Manoa - Curriculum Studies



• Aluminum foil 
• Large bowl of water 
• Balance to measure mass 
• Graduated cylinder to measure volume 
• Appendix 1: How does a boat float? 
• Appendix 2: Glossary of Terms 

Books 
• Holmes T., 1981, The Hawaiian Canoe, 220 p. 
• Chun, N., 1995, Hawaiian Canoe Building Traditions: Honolulu, 

Kamehameha Schools Press 
• Lewis, D., 1994, We, the Navigators: The Ancient Art of Landfinding in the 

Pacific: Honolulu, University of Hawai'i Press, 464 p. 
• Hands-On-Science, 2001, Kingfisher Publications Pic 

Website 
• Evolution of Hawaiian Canoes 

http://www.pvs-hawaii.com/canoe/canoeevolution.htm 
• Hawaiian Canoes (read aloud - from Evolution of Hawaiian Canoes 

website) http://www.pvs-hawaiLcom/canoe/canoebuildhawaiian.htm 
• Hokule' a: http://pvs.kcc.hawaiLedu/Hokulea.gif 
• Parts of the Hokule' a: http://pvs.kcc.hawaiLedu/rapanui/newsails.gif 

Instructional Procedures: 
• Day 1: Explain to students that this unit will be on density and how it's 

important when building a boat. (Give definition of density using Appendix 
2.) Have students complete the first part of Appendix 1: How does a boat 
float. Students will write their hypothesis and give reasoning. Separate 
students into groups. Have the materials already on the tables with the 
large bowl of water. Make sure the aluminum foil and the modeling clay 
are in shapes of balls. Students take mass in grams of foil and clay and 
volume in milliliters. Students will test their hypothesis to see which 
objects will float and which objects will not float. After students have tested 
their hypothesis, have them take data and complete Appendix 1. 

• Day 2: Have students get back in their groups and have a class discussion 
about the experiment. What floated? What did not float? Why did this 
happen? Compare density of materials to density of water (1 g/ml). Then 
ask them the question, "If the objects' volume were changed (aluminum 
foil, modeling clay) would this change the outcome? Have students record 
their hypothesis on Appendix 1: Day 2. Students will do the experiment 
again with the aluminum foil and modeling clay (use the same amount of 
material for the aluminum foil ball and modeling clay ball), but this time, 
they will shape these materials into a bowl. Have students record their 
observations and the outcome. 
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• Day 3: Have students discuss why the aluminum foil and the modeling 
clay sunk the first day, but floated the next day. Give each group a chart 
paper for them to record their discussion to share with the class. After the 
discussion, talk to the class again about DENSITY. Explain to the class 
that density measures how heavy something is for its size. Water has a 
density of 1.0 gram per 1.0 milliliter, or D=1.0 gram/1.0 milliliter. For 
example, a steel marble is heavier than a wooden ball of the same size. 
This means that steel is denser than wood. The steel marble would sink if 
it is denser than the water and the wooden ball would float if it is less 
dense than the water. The wood weighs less than that amount of water of 
the same size. How do the bowl shapes stay afloat? Explain that stones 
sink due to their heaviness and size. Things that are larger in size (high 
volume) and light in weight (low mass) will float, such as a foam ball. The 
small, heavy objects will float if they are made bigger, i.e., making the 
aluminum foil ball into a bowl. When the ball is turned into a bowl, most of 
it is filled with air. Mass stays the same and the volume increases. 
D=mass/volume. Therefore, as volume increases, density decreases. 

Before: 0 = m/v After: D = m/ V 

When objects are less dense than the water (0 < 1.0 g/ml), they will float. 
This is what happens with the shape of the boat. The inside is mostly filled 
with air. 

• Using this knowledge, have students research how traditional Hawaiians 
built their canoes that traveled to Hawaii. Students will give a short 
presentation on their research. Give students clues to look at what type of 
wood they used, Koa vs. Wiliwili which is very light, not very dense and 
was used for surfboards. 

• 1 week later: Have students give their presentations on how the traditional 
Hawaiians built their canoes. After they are finished, read Hawaiian 
Canoes http://www.pvs-hawaii.com/canoe/canoe build hawaiian.htm to students for 
them to hear how much time and patience went into just finding the right 
tree for the canoes. 

• Field Trip: Bishop Museum. Take students to Bishop Museum for them to 
see how the tools and equipment the Hawaiians used to create their 
canoes. Students will also be able to see how the Hawaiians navigated 
their canoes through astronomy. Give students a printout of Hokule' a: 
http://pvs.kcc.hawaii.edu/Hokulea.gif and Parts of the Hokule' a: 
http://pvs.kcc.hawaii.edu/rapanui/newsails.gif Hokule'awili be for them to color 
and give a symbol for their canoe. Parts of Hokule'a will show students 
how complex the canoes were that Hawaiians built. 
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• After the field trip, have students start designing their own canoes with 
using all the knowledge they have gain from density studies and the 
practices of traditional Hawaiians. 

• Make sure to give time in class for students to create their canoes. 
Encourage students to research the best material for their sails. Canoes 
will be evaluated on how long they will float and how much weight they 
hold . 

• 2 weeks later: Have students test their canoes at school. (Most schools do 
not have access to a pool, but if the teacher can bring in a floatable pool, 
students will be able to test their canoes in the classroom or outside at 
school. The test will evaluate how long the canoe can float and how much 
the canoe will hold. 

• Students will create a PowerPoint presentation on what they have learned 
and how technology has impacted traditional Hawaiian Canoe making to 
what we have now with cruise lines. (Students should also discuss how 
there are still voyages going from Hawai'i to Tahiti on canoes built just like 
the traditional Hawaiian canoes.) 

Assessment: 
• Students will be assessed their Appendix 1 worksheet: How does a boat 

float? 
• Students will present a short presentation on their research on how the 

Traditional Hawaiians created their canoes. 
• Students will demonstrate their knowledge by creating their own canoes. 
• Students will be assessed on their PowerPoint presentations. 

Evaluation of Lesson: 
What worked well 

• Ask students what they enjoyed about the lesson, did not enjoy, whey they 
would do different next time to better the lesson and why. 

• Have students give feedback on other ways to extend this lesson. 

What would I do differently 
• I would like to get a guest speaker who has been on the recent voyages to 

give students an appreciation of the experience. 
• Students can make another canoe with knowledge from the first trial. 
• Students can make different styles of canoes and hypothesize and test 

which one would float the longest and hold the most weight. 
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Appendix 1: HOW DOES A BOAT FLOAT? 

Materials: Sink or Float? 

Material SinklFloat mass ( ) volume (ml) Density-mass/volume (glml) 
Metal 
Wood 
Plastic 
Glass 
Other 

Hypothesis: Day 1 

Prediction:, ____ _________ _ _ ____ _______ _ 

Data' , 
Material SinklFloat mass (g) volume (ml) Density-mass/volume (glml) 
Aluminum 
Clay 

Observations: Day 1 

Outcome: Day 1 

Drawing: 
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Materials: 
Aluminum foil 
Modeling clay 

Hypothesis: Day 2 

Prediction: ---------------------------------------------------------

Data: 
Material SinklFloat mass (g) estimated volume (ml) Density-mass/volume (g ml) 
Aiuminllln • 

Clay 

Observations: Day 2 

Outcome: Day 2 

Drawing: 
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Appendix 2: Glossary of Terms 

Density: Measures how heavy something is for its size 

http://en . wikiped ia .org/wikilDensity 

Density (symbol: p - Greek: rho) is a measure of mass per unit of volume. 

The higher an object's density, the higher its mass per volume. The average 
density of an object equals its total mass divided by its total volume. A denser 
object (such as iron) will have less volume than an equal mass of some less 
dense substance (such as water). The 51 unit of density is the kilogram per cubic 
meter (kg/m3) or gram per milliliter (g/ml). 

D=mN 

where 
D is the object's density (measured in kilograms per cubic meter or grams per 
milliliter) 
m is the object's total mass (measured in kilograms or grams) 
V is the object's total volume (measured in cubic meters or milliliter) 

39 

Property of UH Manoa - Curriculum Studies


