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Concepts 
Animals affect the 
spread and proliferation 
of plant species.  Plants 
may rely on animals for 
dispersal.  Plants can 
hitchhike to isolated 
areas, such as Hawai‘i, 
and become pests in the 
new environment.   
 
HCPS III Benchmarks  
SC.3.1.2. 
SC.3.3.1. 
SC.3.4.1. 
SC.3.5.1. 
HE.3-5.5.1. 
LA.3.6.1. 
SS.3.7.4. 
 
Duration 
2 hours 
 
Source Material 
PRISM 
  
Vocabulary 
Carbon dioxide 
Dispersal 
Gas 
Oxygen 

The Role of Plants 
Summary 
Students are introduced to the ways that plants have made their way 
to Hawai‘i, and the importance of plants in everyday life.  There are 
four specific ways that plants have arrived in Hawai‘i: waves, wind, 
wings (of birds), and with humans.  Students will be given the 
opportunity to test the ways that plants have made it to Hawai‘i 
through experimentation.  Students will also enact gas exchange 
between plants and animals to understand the role of plants in human 
and animal survival. 
 
Objectives 

• Students will be able to describe the four ways plants arrive in 
Hawai‘i. 

• Students will be able to differentiate plants (seeds) by the way 
they potentially arrived in Hawai‘i. 

• Students will be able to name and describe the two molecules 
that are crucial for gas exchange. 

• Students will be able to analyze the importance of plants in 
the survival of humans and other animals. 

 
Materials 
Activity 1:  Plant and Seed Dispersal to Hawai‘i 
For each student: 
1 clipboard 
1 writing utensil 
2 “Seed Travel Data Sheet” worksheets 
For each group of 4 students: 
1 bucket filled with water 
4 cotton balls 
1 small coconut 
1 hibiscus flower 
3 sprigs of weeds  
 
Activity 2:  Gas Exchange 
For each group of 6 students: 
6 “Animal” signs 
6 “Plant” signs 
24 “Carbon Dioxide” signs 
24 “Oxygen” signs 
48 chopsticks 
1 roll of masking tape 
 
 
 
 

Invasive Animals 
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Making Connections 
Students will draw upon personal experience to identify the types and characteristics of seeds 
provided in the Plant Dispersal lab.  Most seeds are common to students in Hawai‘i.  By using 
seeds that are familiar, students are able to connect their prior and future experiences with these 
plants to this lab.  Students have also had experience with ocean waves, and can connect the 
lab’s attempt to emulate the ocean with the actual wave movement.  Also, students will connect 
the gas exchange lab to personal experience if the animals used as gas exchangers are common to 
their experience.    
 
Teacher Prep for Activity 
Activity 1: 
Designate stations for student work, one station for every 4 students.  It may be useful to 
determine the student groups prior to the activity.  Before activity begins, set up stations with 1 
bucket filled with water and 4 cotton balls (dry) to be used.  Set one coconut, one hibiscus, and 3 
sprigs of weeds at each station.  If possible, workstations outside of the classroom (i.e., on the 
yard, picnic tables outside) may work best for the least amount of mess and cleanup.  Make 2 
copies of “Seed Travel Data Sheet” for each student. 
 
Activity 2: 
Make “Animal” and “Plant” signs out of construction paper for students to wear during skit.  
Signs can be taped to students’ shirts during skit.  Make “Carbon Dioxide” and “Oxygen” signs 
(approximately 6” x 6”) out of construction paper.  Tape a chopstick to the back of the sign so 
the students can hold it during the skit.  Before the activity begins, group students in groups of 6 
for skit.   
 
Background 
Plants in Hawai‘i have been dispersed by four major methods:  waves, wind, wings (of birds), 
and by human help.  Most plants above the forest line have arrived by the first three methods, 
whereas many lower-elevation plants have arrived with human help.  However, this is not always 
the case.  Waves, wind, and wings describe the three methods that native plants arrived.  The 
waves and currents can carry seeds across oceans and other bodies of water to arrive in new 
places.  Wind currents can carry seeds across large expanses, either over land or ocean.  Birds 
can carry plants or seeds that stick to their feathers, or can eat the seeds which then are dispersed 
when birds defecate in novel areas.  These methods can be tested through simple 
experimentation.  Both native and introduced plants have important roles in Hawaiian culture. 

The role of plants in Hawai‘i’s landscape and animal survival is vast and necessary.  
Plants are the sole origin for oxygen, the gaseous molecule inhaled by all humans and other 
animals.  These animals exchange oxygen for exhaled carbon dioxide.  Plants utilize carbon 
dioxide in photosynthesis and produce oxygen as a waste product.  The gas molecules, carbon 
dioxide and oxygen both move through the air to be used by plants and animals, respectively.  
Plants do not require carbon dioxide from animals for their survival, but animals require oxygen 
from plants.  Thus, plants do not need animals, but animals need plants. 
 The most important concept that must be demonstrated throughout this lesson is the 
necessity of plants in everyday life.  Whether for gas exchange or cultural importance, plants are 
very important, and should not be overlooked in an animal-centric unit. 
 



Partnerships for Reform through Investigative Science and Math 

The Role of Plants 
3 

Vocabulary 
Carbon dioxide – a heavy colorless gas that does not support combustion and is formed in 
animal respiration and in the combustion and decomposition of organic material 
Dispersal – the act of scattering about 
Gas – a fluid that tends to expand indefinitely 
Oxygen – a colorless, odorless gaseous chemical that is found in the air, and is essential to life 
 
Procedure 
Activity 1:  Plant and Seed Dispersal to Hawai‘i (1 hour) 

1. Introduce the activity by asking students, “How do plants come to Hawai‘i?” 
a. Answers such as “by humans” and “by planes” may be common at first. 
b. Encourage students to arrive at the idea of the “3 W’s” (Waves, Wings, and 

Wind). 
c. Explain how Waves, Wings (Birds), and Wind can bring plants/seeds to Hawai‘i 

from other geographic areas. 
2. Group students in groups of 4 students.  Give each student a clipboard, “Seed Travel Data 

Sheet” worksheet, and a writing utensil before commencing the activity. 
3. Explain today’s activity.  Students will be the scientists that ask the question, “Where did 

these plants come from?” 
a. Students will be given three plants:  (1) Coconut; (2) Hibiscus; and (3) Weeds. 
b. Explain what part of each plant the students will be focusing on. 

i. Coconut – the seed (fruit). 
ii. Hibiscus – the pollen on the stamen that is sticking out from the flower. 

iii. Weeds – the seeds that grow off the stems. 
c. Each group will be given one specimen of each test plant, a bucket of water, and 

four cotton balls. 
d. Explain how Waves, Wings, and Wind will be tested with the given materials. 

i. Waves – the bucket of water will simulate the ocean.  Students will test if 
the plant floats or sinks, and if it could be propelled by waves to reach 
another shore. 

ii. Wings – the cotton balls will simulate birds’ wings.  Students will test if 
the plant/seeds stick to the cotton ball, and if wings could bring these 
seeds from one land to another. 

iii. Wind –placing the seeds in a student’s palm and blowing it with air will 
simulate wind carry.  Students will test if the plant/seeds can be carried by 
the wind, and if the wind could bring it from one place to another. 

e. Guide each group of students to their testing area and allow them to begin the 
experiments.  Encourage students to take thorough notes on the worksheet 
throughout the experiment. 

(Elapsed Time Check:  15 minutes) 
4. Visit each station to determine group progress.   

a. Allow groups to work independently. 
b. Groups with students that have special needs may need more guidance and help, 

but other students may be used as guides. 
5. After experimentation, have students compare answers and discuss the likely ways a 

coconut, hibiscus, and weed arrived in Hawai‘i. 
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Activity 2:  Gas Exchange (1 hour) 

1. Review with students the exchange of carbon dioxide and oxygen between plants and 
animals. 

a. Plants exchange carbon dioxide for oxygen to “give” animals. 
b. Animals inhale oxygen and exhale carbon dioxide.  

2. Explain the Gas Exchange skit game to the students. 
a. Six students will stand in front of the class to portray the gas exchange between 

plants and animals. 
b. “Plants” will be given oxygen signs to exchange, and “Animals” will be given 

carbon dioxide signs to exchange. 
c. When teacher announces, “Exchange!” the students must exchange either oxygen 

or carbon dioxide, depending on if he or she is a “Plant” or “Animal.” 
d. Plants may only exchange with Animals, and vice versa. 
e. Animals that do not receive an oxygen card during an exchange must leave the 

skit and go to a designated “Cemetery.” 
f. Plants without oxygen cards to exchange are still living because plants do not 

always need to exchange carbon dioxide and oxygen to survive. 
(Elapsed Time Check: 15 minutes) 

3. First group of six: 
a. Three students as “Plants”, four oxygen cards each 
b. Three students as “Animals”, four carbon dioxide cards each 
c. Act out the exchanges until all animals cannot exchange their carbon dioxide for 

oxygen cards. 
d. Note to students that not all animals were able to exchange at the same time. 
e. Ask students why this happened. 

i. Equal numbers of plants and animals. 
ii. Animals need plants. 

(Elapsed Time Check: 25 minutes) 
4. Second group of six: 

a. Two students as “Plants”, four oxygen cards each 
b. Four students as “Animals”, four carbon dioxide cards each 
c. Act out the exchanges until all animals cannot exchange their carbon dioxide for 

oxygen cards. 
d. Note that the animals were different in exchange rates. 
e. Ask students why this is happening. 

i. Not equal numbers of plants and animals. 
ii. Animals need plants. 

5. Third group of six: 
a. Four students as “Plants”, four oxygen cards each 
b. Two students as “Animals”, four carbon dioxide cards each 
c. Act out the exchanges until all animals cannot exchange their carbon dioxide for 

oxygen cards. 
d. Note that this scenario lasts for more exchanges than in the previous skit. 
e. Ask students why this is happening. 

i. More plants than animals. 
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ii. Plants are needed in excess by animals. 
6. If time remains, have students develop their own skits with differing numbers of plants 

and animals. 
(Elapsed Time Check: 45 minutes) 

7. Wrap up activity with discussion on the role of plants in the ecosystem. 
a. Ask students: 

i. Why did the animals live longer with more plants rather than less? 
1. More oxygen for animals to live. 

ii. Why do animals need plants? 
1. Plants give animals the oxygen they need to breathe. 

iii. What happens when plants are cut down and buildings are built? 
1. Less gas exchange is occurring, more carbon dioxide in the air. 

iv. What happens when more people come to Hawai‘i? 
1. More carbon dioxide in the air, not equal amounts of oxygen being 

produced 
v. What does it mean when people talk about global warming?  How does 

gas exchange affect global warming? 
1. Increased carbon dioxide in air, not taken in by plants to change 

into oxygen.  Increased carbon dioxide in the air increases global 
temperatures. 

 
Assessments 
Group participation in “Seed Travel” activity. 
Successful completion of “Seed Travel Data Sheet” worksheet. 
Class participation in “Gas Exchange” activity. 
Thoughtful discussion of “Gas Exchange”. 
 
Resources 
For a short description of the oxygen-carbon dioxide cycle, visit: 
http://www.eduplace.com/science/hmxs/ls/pdf/4rs_1_2-5.pdf. 
For more information and activities, visit: 
http://edhelper.com/ReadingComprehension_54_50.html. 
 
Extension Activities 
If time permits, students may elaborate on these two activities.  Students may find different 
seeds/plants to test dispersal methods, or students can think of other seeds that would be 
dispersed in similar ways to the three plants used – comparing structure and function.  Students 
may also expand on the gas exchange activity by trying different combinations of animals and 
plants, or changing the parameters of the exchange.  For example, exchanging one oxygen 
molecule for two carbon dioxide molecules, etc.   
 
Culture Connections 
To supplement the Plant and Seed Dispersal activity, students may research the cultural 
importance of plants/seeds that are common in Hawai‘i, such as the taro, coconut, ‘ohia lehua, 
etc., and identify the ways that these plants arrived in Hawai‘i.  A discussion of how the 
Hawaiians knew the uses of these plants would be interesting to explain the idea of plant 
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introduction by early Polynesians.  This discussion would also supplement the previous lesson of 
native versus introduced – leading to a discussion that not all introduced species are bad for the 
environment, and not all human introducers were from the U.S. Mainland. 
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