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Concepts 

Seeds need water and 

light to develop into 

new plants.  Grasses and 

broadleaves are two 

different types of plants. 

 

HCPS III Benchmarks  

SC.2.1.1 

SC.2.1.2 

SC.2.3.1 

SC.2.4.1 

SC.2.5.1 

SC.2.6.1 

MA.2.11.1 

MA.2.12.1 

 

Duration 

1 Hour plus Three 15-

minute observations. 

 

Source Material 

FOSS 

 

Vocabulary 

invader 

fountain grass 

native plant 

bud 

change 

different 

germination 

grain 

grass 

grow 

lawn 

mow 

structure 

sprout 

stem 

root 

 

 

 

 

Lesson 6: Paniolo Country! 

Part 1: Growing a Lawn 

 

 

 

Summary 
Students observe the diversity of life in a lawn or grassland, and plant 

a miniature lawn in a cup of soil.  They will compare the growth of 

the two plants over time. 

  

Objectives 
• Students will observe the differences between grasses and 

broadleaf plants. 

• Students will observe growth and record observations in a 

scientific notebook. 

• Students will graph data in bar or line graphs. 

• Students will be able to assemble a simple picture-based 

timeline of plant growth (part two). 

 

Materials 
For Each Student: 

1 Planter cup with holes (3 oz) 

1 label 

1 half paper towel 

Worksheet: Paniolo Country Calendar 

Worksheet: Plant Picture Page 

Worksheet: Lawn Timeline 

For Each Group: 

3 Plastic cups (9 oz) 

1 spoon (1 ml) 

1 half-liter container 

1 vial 

2 pencils 

newspaper 

 

 

 

 

 

 

 

New Plants 
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For The Class: 

Scissors 

Alfalfa or native broadleaf seeds 

Rye grass or fountain grass seeds 

2 basins for planting media 

1 planter tray 

1 class calendar/pen 

5 planter cups with holes 

1 half paper towel 

1 vial 

1 label  

Bottle liquid fertilizer 

Perlite/vermiculite mixture (1:1) (4 liters) 

Water 

 

Making Connections 
All students have seen and played on lawns.  They may not have noticed that the “grass” is not 

just grass, but a mixture of many kinds of grasses and broad-leaved plants (usually called weeds).  

Before planting the seeds, take the children out to a grassy area, and have them lie on their 

bellies, and examine the lawn for a few minutes. How many kinds of plants can they find?  

Compare to a weedy edge where the grass isn’t mowed as often…which has more grass?  More 

leafy plants?  At many leeward schools, the green lawn is surrounded by shrubby grassland just 

outside the school fence.  Take the students for a walk through this grassland.  You may even 

find some native shrubs like ilima and uhaloa. The grass may be introduced fountain grass or 

guinea grass.  The trees are few and scattered—many are probably dead.  When there is a big fire 

in this and other dry parts of Hawaii, invasive grasses re-sprout quickly. But the shrubs and trees 

don’t always return. 

 

Teacher Prep for Activity 
 

1. SCHEDULE ACTIVITY:  

This part will take 50 minutes to set up.  Plan for a 30-minute session 3-4 days 

after planting for recording observations.   

2. PLAN ASSESSMENT- ANECDOTAL NOTES: 

As students plant their lawns (or at the end of the session), note students who 

show particular insights or need assistance. 

3. ORGANIZE STUDENT GROUPS: 

Plan for about four students per group, each student setting up an individual lawn 

in a cup. 

4. COLLECT SEEDS: 

This activity was originally designed on the mainland using rye grass seed 

and alfalfa seeds—any grass and any legume (plant in the bean family) can be 

substituted.  See what is available at your garden store.  
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If you have lots of time to experiment, you can try using seeds collected in 

the wild.  You will need seeds from an invasive grass plant, and from a native 

broadleaf plant.  You should test it out first—many seeds are hard to germinate.  

Fountain grass seeds are extremely easy to find from Kona to Kohala.  

Collect dry seeds by running your thumbnail along a fluffy seed head.  If they are 

immature, they will be difficult to remove. If you get mostly hair, the seed head is 

too old. If your fingers are wet after touching the seeds they are too young.  If you 

don’t have fountain grass, you can collect seeds from any weedy grass along 

untended roads or vacant lots in the same manner. Test it a few weeks before the 

activity to be sure it works. 

For your native broadleaf plant, be sure to find out if the seeds will 

germinate quickly under normal conditions. Try it ahead of time. In a test using 

ilima seeds collected directly from Waikoloa Elementary, germination was fairly 

poor, even after the seeds were treated by soaking in hot water overnight.  One 

option is to use other weedy broadleaf seeds (instead of natives).  The kinds of 

plants that stick their dry seeds all over your sneakers work great: for instance 

Spanish needle, beggars tick, sand burrs/sand spurs, etc.  Avoid plants with 

berries that might be poisonous! 

5. PREPARE SOIL FOR DISTRIBUTION: 

Fill each basin with about 2 liters of perlite/vermiculite mix, ready to place in an 

easy access location for the students. 

6. PREPARE SEEDS FOR DISTRIBUTION: 

Conduct any pre-treatment recommended for your seeds. (For ilima:  Place seeds 

in scalding hot water and allow to soak overnight.  Strain onto a paper towel just 

before planting).  Place about ! vial (film canister) worth of seeds into containers 

for each group.  One container for grass and one container for broad leaf seeds. 

7. PREPARE A CONTROL LAWN: 

Gather materials you will need to demonstrate the entire procedure.  You will 

keep your demo lawn as an uncut  “control” lawn for Part II: Mowing the Lawn.   

8. CUT PAPER TOWELS: 

Save paper by giving each student half a paper towel-they will use it to control 

spills as they water their seeds into the soil. 

9. CUT LABELS: 

Each student needs one label. 

10. PLAN FOR WATER: 

Each group will need a ! liter container of water and a vial to water their lawn 

seeds. After planting, all lawns will be watered by pouring ! liter of water with 

fertilizer into the planting tray, whenever tray becomes dry. 

11. USE LIQUID FERTILIZER: 

Add four drops of FOSS supplied fertilizer, or follow instructions on bottle, to 

each ! liter of water used after the initial planting day. 

12. ASSEMBLE LAWN JOURNALS: 

Make a copy of the Growing a Lawn Calendar.  Write the month and year at the 

top and fill in the dates in the small squares.  Use this modified copy as a master 

to make the calendar sheet for each for each student.  Also make at least two 

copies of the plant picture sheet (four pictures) for each student and one copy of 
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the Lawn Timeline Worksheet. Staple them all together into a journal.  When the 

recording is complete, students can make covers for their journals using 

construction paper. 

13. THINK ABOUT MEASURING PLANT GROWTH: 

If you will have the students measure the growth of the grasses and broadleaves over time 

to create bar graphs or scatter plots, prepare a data table for each student or group.  

Sample data table in Appendix. 

 

Background 
Grasses are found on every landmass on the planet.  They grow on mountaintops and in arid 

desert valleys.  They cover the vast plains and savannahs of all the continents.  Some, like our 

native pili grass, have become rare and survive in unique populations in isolated habitats.  Others 

cover vast tracts of land, and are major economic commodities.  Grasses that support human 

survival are called grains and include wheat, barley, corn, oats, and rice.  These plants produce 

abundant seeds that feed the world.   

Grasses are all members of a group of plants called monocots.  That means that the seed of the 

plant provides the nourishment for the embryo in one package as opposed to the dicots, which 

package the nutrients for the embryo in two units.  Think about a peanut, fresh out of the shell.  

If you put a little pressure on it, the oval seed breaks into two halves.  These are the two 

cotyledons of a typical dicot seed.  Alfalfa, peas, beans, brassica, avocados, and most other 

familiar seeds are designed this way.  Monocots do not split in half.  Coconuts, corn kernels, rice, 

oats, wheat, and other grass seeds are all monocot seeds.  When they first sprout, monocots send 

up one “leaf” or blade at a time.  Dicots send up two. 

Plants have different strategies for survival, including how they grow and how they produce 

seeds.  Some plants, notably grasses, send up their food factories, their leaves, from the ground.  

If the leaves (blades) are burned, eaten, or chopped off close to the ground, the plant retains the 

capacity to send up new leaves, and life continues.  Other plants send up a single stem or trunk, 

and the leaves spring from points higher on the plants (a good strategy, or adaptation, for getting 

sun).  If such a plant is burned, or cut off near the ground, however, the plant might lose the 

ability to produce new leaves and die.  This is why prairies and lawns consist primarily of 

grasses—whereas dicots may fall victim to fire, grazing animals, or the lawn mower.  Of course 

some weeds and forbs (non-woody plants other than grasses) succeed because they have other 

adaptations that allow them to survive, such as long tap roots from which new foliage can sprout, 

or a growth style that allows the plant to spread flat across the ground (and out of the path of 

danger) rather than reaching up.   

In Hawaii, plants evolved without the threat of grazing mammals or frequent fires.  Native plants 

therefore have few adaptations to survive being burned, cut, or grazed.  In the dry leeward 

districts, most wildfires are caused by human activities—and humans are a very new addition to 

this ecosystem.  Fire spreads throughout the dry shrubland, burning everything in its path.  Few 

native plants survive.  Introduced grasses burn quickly to the ground, but their hardy root 

systems survive, allowing them to rapidly re-sprout and take over the area.  Some native plants, 

like ilima, aalii, aweoweo, and kukainene will re-grow from seeds that lay dormant during the 

fire—but they will face intense competition for light, space, and water from the re-sprouting 
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alien grass.  Others, like uhiuhi, have so few viable seeds (thanks to hungry rats and loss of 

pollinators) that once the parent plant is killed, it will not survive.  No keiki are able to replace it.  

Grazing by mammals such as donkeys, goats, cattle, and sheep involves a very similar process.  

Non-native grasses are adapted to grazing—it thins the old material and allows new growth from 

the roots.  Broadleaf plants, particularly native Hawaiian plants, are different—they die if the top 

is cut back too far.   

Teaching Children About Grasses: 

As students work their way through the investigations in this module, they will observe that 

plants are not all the same.  This is one of the important ideas in observing the natural world—

there is diversity in the plant kingdom, and within a species of plant, there is variation.  

Fountain Grass is different from Pili Grass, and ilima from iliahi (sandalwood).  Even within a 

set of brassica plants grown under the same conditions, there will be variation from one 

individual plant to another.  One plant will germinate a little quicker, another will have slightly 

larger leaves, and a third will have a redder stem. 

Students will investigate these concepts in the elementary terms of same and different, building a 

repertoire of knowledge about properties and structures of plants.  As students progress into 

more advanced studies in life sciences, they will have formal introductions to these concepts as 

well as adaptation and environmental variables, plant introductions and endemism (uniqueness), 

and all of these ideas will build to one of the grand ideas of biological science: evolution.  For 

the present, it is most important to provide students with opportunities to observe and compare 

lots of different plants and to record and communicate their discoveries. 

For many second graders food is food, and that is as far as their consideration goes.  The 

connections between product and source are often obscured, mostly because many Americans 

buy their food so far from its source.  All the investigations in this unit should help students 

make the connection between the foods they eat, and the plants people grow. 
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Procedure 

1. DISCUSS LAWNS  *keep an eye on the watering schedule for your schoolyard!* 

a. Take students outside to the grass.  If you have easy access to a natural, un-

mowed grassy area, plan a longer session for a walkabout, including seed and 

plant collection.   

b. While sitting on the lawn, ask: “What are lawns made of?  What do the school 

groundskeepers do to take care of the lawn?  Does anything live in the lawn 

besides grass?” 

c. Have students spread out and lie on their bellies to examine the lawn up close and 

personal. Ask them to collect bits of different plants they see.  Do they see any 

ants?  Millipedes?  Beetles? Worms? 

d. Come together and discuss the different types of plants and other items the 

children collect.  Have students sort them into categories (broadleaves and grass, 

dead or alive, or other groups they suggest).  Which group has the most different 

kinds of plants? 

e. If you are able to go for a walk, collect grass seeds and seeds or flowers of 

broadleaf plants.  You can use these for the activity, or just as an example (you 

will need a lot of seeds, so do collect or buy some ahead of time).  

f. Solicit suggestions for how each student might grow a little lawn to tend. 

2. INTRODUCE GRASS SEEDS 

Back in the classroom, or reassembled into a circle, show and tell about the grass seeds you 

will be planting—pass seeds around. 

3. INTRODUCE BROADLEAF SEEDS 

Reminding them about the other plants they found in the lawn or on their walk, show and tell 

about the broadleaf seeds you will be planting. 

4. DEMONSTRATE THE PLANTING PROCEDURE 

a. Show the planter cups and explain the procedure, modeling as you go. 

b. Write your name on a label and stick it to the cup. 

c. Scoop up a heaping cup full of soil.  Level off the soil so that it is even with the 

top of the cup. 

d. Tamp down the soil firmly but gently. 

e. Put one pinch of the grass seed onto the surface of the soil. 

f. Put one pinch of the broadleaf seeds onto the surface of the soil.  Use your finger 

to carefully spread the seeds evenly over the soil. 

g. Cover the seeds with a thin layer of soil and press down slightly. 

h. Place the cup on a half paper towel.  Add one vial of water. 

5. START BY LABELING CUPS 

a. Send students to their groups.   

b. Have one GETTER get a cup and a label for each student in their group.   

c. Let students label their cups. 

6. PREPARE SOIL IN CUPS 

Call groups up to scoop soil into their cups, reminding them to move along quickly. 
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7. DISTRIBUTE GRASS SEEDS 

a. Call GETTERS to get the cup of grass seeds.   

b. Let students sow and press down their seeds onto the soil surface. 

8. DISTRIBUTE BROADLEAF SEEDS 

a. Call Getters to get the alfalfa seeds.   

b. Let students sow and press their seeds into the soil.  

9. COVER THE SEEDS 

a. Call GETTERS to get another cup of soil, for each student to cover their seeds.   

b. Let students spread and gently pat down this cover soil. 

10. WATER THE SEEDS 

a. Call GETTERS to get a ! liter container of water, a vial, and half paper towels.   

b. Put planters on the paper towel before watering the surface of the soil.   

c. Ask GETTERS to return the water ASAP. 

11. PREPARE SOME RESERVES 

After class, set up planter cups for any absent students and a few reserves.  If some cups fail 

to sprout, just switch their label to a reserve. 

12. PUT CUPS IN THE TRAY 

Call one group at a time to set their cups in the tray.   

13. DISCUSS LIGHT REQUIREMENTS 

a. Grass seeds don’t need light 24 hours, but they do need to get bright light during 

the day.   

b. Position the tray and label plant names and date planted. 

14. DISCUSS THE WATERING PROCEDURE 

Explain how the plants will be watered-by adding ! liter of fertilized water into the bottom 

of the tray when it is dry. Why? (Roots are in the bottom).  

15. MAKE A CLASS CALENDAR ENTRY 

Demonstrate recording by marking the class calendar to indicate the day you planted the 

lawns. 

16. START THE GROWING A LAWN JOURNAL 

a. Introduce the Growing a Lawn part of the journal, used to record changes that 

take place in their lawn.   

b. Write, “planted lawn in a cup” in their journal calendar.  

c. Make an entry on the first picture page; draw an enlarged picture of the two kinds 

of seeds.  How are these different from the brassica seeds? 

17. ADD WORD BANK ENTRIES 

Add new words to the class word bank: 

• Fountain grass (or name of grass seeds) 

• ilima (or name of broadleaf seeds) 

• broadleaf 

• grass 

• lawn 



Partnership for Reform through Investigative Science and Mathematics 

Lesson 6:Paniolo Country! 

Part I: Growing a Lawn 

8 

18. ADD CONTENT CHART ENTRIES  

If using a content chart, add new concepts: 

• Here’s what our seeds will need to grow: 

• How are the seeds we have grown different? 

19. RECORD GROWTH AT 3 DAYS 

a. Seeds should sprout at 2-4 days.   

b. When most or all of the cups have sprouts, pass out the journals (including data 

sheets, if planning to graph) 

c. Help students make observations.   

d. Draw what they see on one of the plant picture pages   

e. Record a comment or observation, 

f. Record the number of days that have passed since planting. 
 

20. DISCUSS STUDENT OBSERVATIONS 

As the lawns grow, discuss their progress from time to time. Some discussion 

suggestions follow:  

• What have you observed? 

• What seeds started to grow first? 

• How many days has it been since you planted your lawns? 

• What do the plants look like?  Are they all the same? 

• How are the grass and broadleaf plants different? 

• What has changed since the last time you observed your lawn? 

 

21. RECORD OBSERVATIONS AND (optional math extension) LAWN GROWTH  

a. Observe, draw, measure and record the maximum height of their tallest broadleaf 

and tallest grass stems on the first day both are spotted. 

b. Observe, draw, measure and record the maximum height of their tallest broadleaf 

and tallest grass stems on the day you will cut the “lawn.’ 

c. Students don’t need to fill out a plant picture every day, but there should be at 

least one beginning, middle, and end drawing.   

 

Assessment 
Anecdotal comments, successful planting of seeds. 

Resources 

FOSS New Plants Investigation 2:  Grass and Grain Seeds 

 

Fountain Grass Information: 

http://www.nps.gov/plants/alien/fact/pdf/pese1.pdf 

 

Tunison, J.T. 1992. Fountain grass control in Hawaii Volcanoes National Park: Management 

considerations and strategies. In C.P. Stone, C.W. Smith, and J.T. Tunison (eds.), Alien Plant 

Invasions in Native Ecosystems of Hawai`i: Management and Research. Univ. Hawaii Coop. 

Natl. Park Resour. Studies Unit. Univ. Hawaii Press, Honolulu.  
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Extension Activities 
This activity gives you two options: simply grow two kinds of seeds together to think about 

diversity of plant forms, or add the concepts of native and invasive plants by growing those 

together.  Because some people will be upset by moving onto Part II: Mowing the Lawn if 

native plants are involved, think about how you want to manage this.  One idea would be to plant 

one or more “control” lawns. Planted lawns would be kept uncut, weeded to remove the alien 

grass, transplanted to larger containers, and eventually planted in a school native plant garden.  

Another way to “give back” to the aina for taking the native plant seeds would be to “adopt” a 

small section of the wild area from which the class collected the seeds, and remove weeds from 

around the native plants quarterly (be sure to take the time to carefully identify which “weeds” to 

remove!). As a more advanced investigation, try growing a native plant alone, and mixed in with 

fountain grass, and compare the growth of the native plant with and without competition from 

the alien plant.  Want to use only natives? You could replace fountain grass with the native pili 

grass or native sedge Caryx (often sold at Home Depot) for your investigation.   

 

Has there been a fire in your area recently? Take an emergency field trip to the site, to observe 

the destruction.  Visit the site every week with a digital camera and make monitoring the fire scar 

a class project.  Revisit the site if possible, at an intermediate and advanced state of regeneration.  

Recruit a plant expert to help you hunt for native and alien plants, grasses and broadleaves, and 

observe what’s happening to the plant community.   

 

Do you live near a cattle or goat pasture?  Ask students to take note of what they see as they 

drive to or from school.  If they can stop and take a good look—did they see any broadleaves?  

Only grasses?  (Goats will usually eat everything, cattle will leave only the most distasteful 

broadleaves, and sheep will leave quite a lot of broadleaf plants). 

 

Art Connection  
How many different broadleaf and grass plants can you find in the schoolyard?  Using tracing 

paper and crayons make beautiful leaf rubbing art on the way back from your walk in the grass.  

Or simply collect different kinds as you walk, and play classification games back in the 

classroom 

 

Math Connection 

How to chart the growth of seeds.   

1. Scatter plot of one lawn growing over time: 

Measure and record the maximum height of the grass in a cup, and the maximum height 

of the broadleaf in a cup, every few days.  Your data table should include 4 columns: one 

each for DAY (# of days since planting), and Height (cm), for both types of plants.  

When the experiment is completed, you will put the Height on the Y-axis (up and down) 

and the # of days on the X-axis (side to side).  Plot the data for one plant at a time, by 

placing a single dot at the intersection between the day and height for that data point.  

After all the dots are place, connect with lines. Then start the dots for the other grass.  

The grasses should grow quickly, drop down to the cut height on the lawn-mowing day, 

and then begin climbing again.  The broadleaf should climb more slowly, drop down, 
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then either remain steady or continue to fall, as the plants wilt or decompose.  Write a 

sentence explaining what each plant did. 

 

2. Bar Graph showing maximum height reached by grass and broad leaf plants in a lawn 

before, and after mowing.   

Measure and record the height of the grass and the height of the broadleaf just before 

cutting.  Measure and record the height of the grass and the height of the broadleaf at the 

end of the experiment.  You will chart four bars.  The height goes on the y-axis, the x-

axis will be labeled: Grass before cutting, Broadleaf before cutting, Grass after cutting, 

Broadleaf after cutting.  Draw a bar at each of these labels, up to the recorded height.  

Color the grass bars green, and the broadleaf bars yellow.  Write a simple sentence 

explaining the chart as a caption. 
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Paniolo Country:  Grazing Grasses Timeline 
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Data Table for Bar Graph: Growing a Lawn 

        
Name         Date  

        
Growth of 
lawns       
Measure the height of your tallest grass and broadleaf plants just before you cut them.  

Measure the heights of your tallest grass and broadleaf plants at the end of the experiment.   

Plot these data as bars in a bar chart.      

        

  Grass   Broadleaf      

  Before After Before After    

Height            
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Math Extension 

Example Chart of Lawn Growth: 
 

 

 

 
 

One week after cutting, the lawn continues to grow, but broadleaves die off. 
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Math Extension 

       

       

       

       

       

Saturday Friday Thursday Wednesday Tuesday Monday Sunday 

Paniolo Country!  Pasture Growth Calendar 



Partnership for Reform through Investigative Science and Mathematics 

Lesson 6:Paniolo Country! 

Part I: Growing a Lawn 

15 

 Paniolo Country! Plant Picture Page Name: 

Day: Day: 


