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It ain’t easy being green! 
Summary           
Students will learn about the environmental needs necessary for a 
plant to grow, and observe this by growing plants. Students will also 
gain a general understanding of photosynthesis. 
 
Objectives 

• Students will learn the requirements of a plant for survival. 
• Students will learn the directions in which water and nutrients 

flow within a plant. 
• Students will be able to explain the importance of 

photosynthesis and the products that come of this process. 
• Students will be able to identify the parts of a plant that are 

involved in obtaining its requirements. 
 

Materials 
Introduction Materials:  
Plant Labeling Worksheet, Pg. 9 (1 per student)  
Oh, Shoots! Roots and Leaves Teacher Diagram, Pg. 10 (On 
transparency) 
Plant Labeling Worksheet Teacher Guide, Pg. 11 (On transparency) 
Student Photosynthesis Guide, Pg. 12 (1 half sheet per student) 
Oh, Shoots! a Test, Pg. 13 (1 per student) 
Photosynthesis simplified Fact Sheet, Pg. 20 (1 per student) 
Plant Requirement Magnets, Pg. 21 (optional) 
A Small Potted Plant taken out, with soil washed off roots. 
 
Planting Activity:  
This Little Plant Worksheet, Pg. 14  (1 per student) Optional 
Measuring Exercise 
 The Plant Detectives Worksheet, Pg. 15 (1per student) 
Planting Tags, Pgs. 16-17 (1 set) 
How to create a graph using Microsoft Excel, Pgs. 18-19 (1 copy) 
4” Plastic Square Pots or large sturdy paper cups (1 per student) 
Media: Potting Soil (2 cups per group) 
Media: Cinder (4 cup per group) 
Planting Tags (4 per group) 
Koa Seeds (8 per group) or Lettuce seeds (8 per group) 
2 cups fertilizer (Common gardening fertilizer will do) 
Watering Pale (1) 
1 Mixing Tub (Large Rubbermaid storage container with high walls 
works well) 
Plastic containers to hold pot/cups indoors (For water to drain into, a 
tray with a garbage bag lining it will work) 
Poster paper or printing paper (1 sheet per student) 
 
 

Hawaii’s Forest 
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Making Connections 
We are connected to plants in every way; we are dependant on them for the food we eat, the 
clothes we wear, materials our homes are built of, and the medicine we take, and even the air we 
breath. Ask students what they had for lunch, break up their lunch and link every part back to 
plants. For example, the bun of a hamburger is made from grounded up grains, directly from a 
plant, and eggs from a chicken, a chicken that ate grain, from a plant. The hamburger and cheese 
are both from cows, cows that ate plants, including grass and grains. Get creative, you can 
connect almost everything back to plants, from the t-shirts they are wearing that are made of 
cotton, to the pens they are taking notes with that contains ink made of corn starch. 
 
Teacher Prep  
Lesson 
1. Print out: Oh, Shoots! A test, It Ain’t Easy Being Green Glue-In, Photosynthesis simplified 
Fact Sheet, Oh, Shoots! Roots and Leaves Teacher Diagram (On transparency), Plant Labeling 
Worksheet Teacher Guide, and Plant Labeling Worksheet. Student copies can be printed double 
sided (except test) 
 
2. Plant Requirement Magnets (Optional). Cut, laminate, and add magnets to back, for use with 
magnetic dry-erase board use. 
 
Planting Activity Prep 
1. Find a sunny area near your classroom to place trays of potted seeds. These pots will stay here 
for about two weeks. 
 
2. Find an area to place plants where there is complete darkness (Ex: Inside of a closet, a storage 
room, an area that you could cover with a dark cloth).  
 
3. Mix media (estimate enough for class) 1 part potting soil to 2 parts cinder. Either leave in tub 
for students to place in cups themselves or prepare pots for them. If you decide to fill pots before 
hand, fill them 1 inch from the top rim. 
 
4. Print out Plant Labels, cut them, and laminate. Lamination is necessary, these tags will have 
students group number and student letter, allowing student to identify their plant. Also, these tags 
have directions for each student in the group. 
 
5. Choose seeds that are fast growing. If choosing to use native seeds, Koa is a great one to use, 
but requires scarification (simply take a fingernail clipper and clip a tiny nick at one end of the 
seed), and may take a little longer to grow. If buying seeds from the gardening store, any kind of 
peas or beans will do, as they are fast growing. 
 
6. Prepare an area that can get messy, for example an area in the yard, a table that can be washed, 
or a sidewalk. (When pots are watered, water will drain out the bottom and some soil will drain 
as well). 
 
7. If you are using paper cups instead of plastic pots poke small holes at the bottom of each cup 
so that water can drain. Holes can be the size of a dull pencil tip. About 10 holes will work. 
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Background 
Plants are the source of all life, they are primary producers, the only organisms in the world that 
can make their own food, and all others obtain nutrition from plants in one way or another. 
Plants provide food directly in the form of fruits, vegetables, and grains and indirectly in the 
form of meat, eggs, and dairy products. Other materials derived by plants include fiber for 
clothing, fuel for energy, and much more. If we take the time to stop and think about all that is 
derived by plants we would discover that we would be unable to survive without them. This is all 
possible due to photosynthesis. There is still more credit to plants than has already been given, 
our survival is even more dependent on plants than just food, we are also dependant on a 
byproduct of photosynthesis; oxygen. Photosynthesis is the production of sugars from carbon 
dioxide and water; this takes place in the chlorophyll of the plant, using sunlight as the source of 
energy. 
 
Leaves: The light from the sun excites chlorophyll present in the green parts of a plant, mainly 
it’s leaves, this energy is used to convert carbon dioxide taken in from the atmosphere and water 
taken up by roots from the soil, into carbohydrates, or energy that can be used by the plant.  
 
Shoots/Trunk: The shoot or stem or trunk of a plant contains a Xylem and a Phloem. The xylem 
is a tissue that takes up water and dissolved minerals from the roots and transfers it to different 
parts of the plant. The phloem transfers food and metabolites from the leaves (made through 
photosynthesis) to the stem, flowers, roots, and storage organs. In short the xylem transports 
water and dissolved minerals up and the phloem transfers food down. 
 
Roots: Many of us have come to observe that the roots of a plant are used to anchor it firmly in 
the ground, but this isn’t its only job. The roots of a plant are much more; roots and root hairs 
(tiny roots) absorb water and minerals from the soil, both of which are essential for the survival 
of a plant. 
 
Vocabulary 
Carbon Dioxide: Naturally present in the atmosphere, a necessary ingredient in photosynthesis. 
Chloroplasts: Unit of plants that contains chlorophyll, a place where photosynthesis takes place. 
Chlorophyll: Green coloring in plants that is responsible for the absorption of light needed for 
photosynthesis. 
Control: Used as a standard comparison for checking the results of an experiment. 
Nutrients: A substance that provides nourishment that is essential for growth and maintenance 
of an organism. 
Oxygen: A naturally occurring gas that makes up 20 percent of the atmosphere. 
Phloem: The tissue of the plant that transports nutrients and water up from the roots. 
Photosynthesis: The process in which green plants (and other organisms) make food. 
Primary Producer: An organism that makes its own food through photosynthesis using energy 
from the sun. (this is mostly plants) 
Process: A series of actions or steps taken in order to achieve a particular end or goal. 
Xylem: The tissue of a plant that transports nutrients and water up to the plant from the roots. 
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Procedure 
Introduction (1 Hour) 
1. Ask students to take out a notebook or pass out copies of My Science Journal. Ask student to 
take good notes for this lesson, as they will be able to use their notes for the test that will be 
given at the end. Advise students, to take detailed notes and draw diagrams to illustrate what they 
have learned, “The better your notes, the easier the test will be.”  
 
2. Ask students “ What do we all need for survival” (food, water, shelter). Explain that like 
humans, every organism has requirements for survival. Introduce lesson and ask students what 
they think a plant needs for survival. (Food, Water, Nutrients, Sunlight).  
 
3. Pose questions, “What do you do when we are hungry? Where do you find food?” (Go to the 
refrigerator, to a restaurant, or to a grocery store) “If plants are stationary, how do they get their 
food?” This will give you an understanding of what knowledge the students have on this subject. 
 
4. Place a potted plant (remove from pot and wash off dirt from roots) (Alternative: Photos of 
plant with roots exposed) on a desk or podium in front of classroom. Ask students to name the 
three main parts of a plant (Roots, Shoots, and Leaves). Write these three on the board (or put up 
magnetically) horizontally, as categories across the board.  
 
5. Pass out Plant labeling Worksheet. Ask students to draw in the empty circles, fill in blanks on 
the lines, and label each part as it is discussed. (For completed worksheet, see Plant Labeling 
Worksheet Teacher Guide) 
 
6. Now go over the first plant part, the roots. Have students fill in Plant Labeling Worksheet  
line 3. Roots. Ask students “Why do you think the roots are important?” Use the table below and 
Oh, Shoots! Roots and Leaves teacher diagram to help explain the purpose of this part (Listed in 
table below). Write the function of this part on the board under its proper title, have students 
draw in water droplet in the circle near the roots in their diagram. 
 

Roots 
1. To absorb water. 
2. To absorb nutrients. 
3. To help it stand up. 
 

Shoots 
1. To hold leaves (structure) 
2. To distribute water and nutrients absorbed 
by roots. 
3. To distribute sugar made in the leaves.  

Leaves 
1. To photosynthesize 
(make its own food) 
 

 
7. Discuss the plant part “Leaves”. Have students fill in Plant Labeling Worksheet  
line 1. Leaves. Ask students “Why do you think the leaves are important?” Use the table above 
and Oh, Shoots! Roots and Leaves teacher diagram to help explain. Write the function of this 
part on the board under its proper title, have students draw in the sun and CO2 in the circles near 
the leaves in their diagram. 
 
Ask students, “Does anyone know what is photosynthesis?” Take answers. 
 
How to remember the word Photosynthesis: 
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Photo “Light” and “Synthesis “To put together” 
 
8. Explain that the leaves of a plant are in charge of making food for the entire plant through a 
process called photosynthesis. Here the term process may need clarification. Using the example 
of baking a cake may help, as it is very similar to the process of photosynthesis; both require 
ingredients and both have steps. 
  
9.Put Photosynthesis Simplified transparency up. Go over each ingredient, and placing ingredient 
term magnets on magnet board as you go and explaining what they are so students can write 
them down. On the back of Plant Labeling Worksheet have students write the ingredients needed 
for photosynthesis as you go over them.  
 
10. Review parts of a plant cell (The Great Archeological Dig Lesson). Review the parts of a 
plant cell that make it different from an animal cell. 
 

Plant Cells          VS.        Animal Cells 
Have cells walls            No cell walls 

Has a vacuole             No vacuole 
Have chloroplasts         No chloroplasts 

 
11. Explain, “The chloroplasts of a plant cell are very important, this is where photosynthesis 
takes place.” Go over the three steps of photosynthesis. Have students write these in the box 
provided on the back of Plant Labeling Worksheet. 
 
12. Now go over the next plant part, the shoots. Have students fill in Plant Labeling Worksheet  
line 2. Shoots. Ask students “Why do you think the shoots are important?” Use the table above 
and Oh, Shoots! Roots and Leaves Teacher Diagram to help explain the purpose of this part. 
Write the functions of this part on the board under its proper title.  
 
13. Discuss items 2 and 3. (2. To distribute water and nutrients absorbed by the roots. AND 3. To 
distribute food made in the leaves). Introduce terms xylem and phloem, have students fill in the 
blank with these terms. Explain, “Sugars made in the leaves move in the phloem down the plant, 
and the water and nutrients taken of by the roots move up the plant. Use the diagram to better 
illustrate this.  
 
14. Proctor Oh, Shoots a Test. Pass out test and allow 15 minutes to complete. 
 
Planting Activity (1 Hour) 
1. Explain: “We will be doing a planting activity. We will get into groups of four and plant (type 
of seed) seeds. As scientists do, we will use the scientific method to observe what will happen to 
each seedling if we deprive them of the different necessities of survival we discussed Light, 
Nutrients, and Water. To do this we will have 4 pots and plant seeds in each of them. In one pot 
we will deprive the seedlings of food (fertilizer), in another pot we will deprive the seedlings of 
water, in another pot we will deprive the seedlings of light by putting them in a dark area, and 
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lastly we will have what is called in experiments a Control. The control will receive everything 
(light, nutrients, and water). Because the control has everything we can see how a healthy plant 
looks as to the other plants that are lacking in one thing (light, water, or nutrients).” 
 
2. Pass out The Plant Detectives - Photosynthesis to each student. Have students fill out the first 
two columns titled “Hypothesis” and “Reason” with using what they have learned in the lesson. 
You may need to review The Scientific Method with students. Go though the first row “No Sun” 
together as a class so students understand what they are supposed to do. Allow them to finish the 
first two columns of the other treatments (no water, no fertilizer, and control). Example provided 
below. 
 

Plant 
 

Hypothes is 
What do you think will 
happen to the plant 
with...? Describe. 

Reason 
Using what you learned, 
why do you think this will 

happen? 

Observat ion 
After 1-2 weeks what do 
you observe? How does 

each plant look? 

No Sun 
 

I think the plant 
will starve and die. 

I think this will 
happen because the 
sun is needed for 
photosynthesis 

 

 
3. Divide students into groups of four. 
 
4. Pass out four pots or cups to each group (with soil or have students fill each of their four pots). 
 
5. Pass out Planting Tags to each group. Be sure that each group of tags all has the same letter on 
the tag (Ex: all tags have the letter “A” on it). You may want to write down students name and 
their group’s alphabet as pots may be mixed up or students may forget it. 
 
6. Have students write their group letter and number in the spaces provided in the upper right 
hand corner of Plant Detectives-Photosynthesis Worksheet. Have student write their names on 
their worksheet. 
 
7. Have students tape the Planting Tags to each pot. So each pot has a tag with a different 
treatment “ No sun, no water, no fertilizer, or has everything” 
 
8. Have students water each pot thoroughly, soil needs to be moist. You will know this when 
water drips out of the bottom of the pot.  
 
9. Have student plant 2 seeds per pot. Seeds must be planted in soil so that only 5mm of soil 
covers the seed. If the seed is too deep the seed will not be able to make it to the top, it will rot. 
 
10. Assign each member of the group to be responsible for one pot and to apply the treatment on 
the tag to the pot. You can have each group count off to four; each student assigned a number (1-
4) that corresponds to the number on the pot. Explain that they will be responsible for this pot 
until the activity is through. The number of the pot corresponds to the directions below: 
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Directions Also Written On Each Individual Plant Tag 
Four Treatments 
1. No sun: A. Fertilize pot (sprinkle one teaspoon of fertilizer over top). B. Place pot in 
designated area with absolutely no light. C. Keep soil moist (Check pot every other day to make 
sure soil is always moist. 
2. No Water: A. Fertilize pot (sprinkle one teaspoon of fertilizer over top). B. Place pot in 
designated area with full sun. C. Do not water after today. 
3. No Food: A. Do not fertilize pot. B. Place pot in designated area with full sun. C. Keep soil 
moist (Check pot ever other day to make sure is always moist). 
4. Control: A. Fertilize pot (sprinkle one teaspoon of fertilizer over top). B. Place pot in 
designated area with full sun. C. Keep soil moist (Check pot ever other day to make sure is 
always moist). 
 
12. Everyday or every other day have students that need to water their pots, water. Those who do 
not need to water their pots will only be #2’s No Water treatments. Advise: Just enough water so 
the soil is moist. 
Optional: This Little Plant Measuring Activity: Pass out This Little Plant activity sheet. Have 
students measure their plant everyday in the measurement of your choice. Students may measure 
all the plants in their group for more practice. 
 
Wrap Up (30 Minutes) 
1. At the end of one or two weeks (depending on how long the plants take to grow, you want 
plants to be about 5inches tall) have students observe their plants in groups. Have each member 
get the pot that they were responsible for. If they do not remember which is theirs, they can find 
it by their group letter written on the top of their worksheets and by the number (1-4) that was 
assigned. This information will be written on the planting tags. 
 
2. Have students fill out the last column “observation.” They may work as groups. Have students 
describe how the plant looks in detail. Student must fill out for all treatments in their group. 
 
3. Distribute poster paper or printing paper to each student. Have student fold paper into four 
quarters. In each quarter instruct students to write one of the four treatments (“No sun,” “No 
water,” “No nutrients,” and “Control”) at the top of each quarter. Have students draw the potted 
plants that they grew into the quarters. For example, within each group of four each student will 
draw the plant that had been deprived from sunlight in the quarter they titled “No sun” and so on. 
As a class, discuss the observations they came up with and the possible reasons for these 
observations. 
 
4. Students can take home plants when they are ready at least 6” tall. Another option is to plant 
these plants (if you choose Koa to grow rather than a vegetable) around campus to beautify it. 
This could link into community events; you may even have your class plant (native grown 
plants) in an area around your community! If bean seeds were planted another option is to plant a 
garden plot at your school where the bean plants can be planted, this allows the students to watch 
the plants grow, care for them, and later harvest the beans that grow. 
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Assessment 
Oh, Shoots! A Test 
Plant observation drawings 
 
Extension Activities 
Research Activity: Research Hawaiian farming practices. You can link plant requirements to 
social studies. Students can read about farming tools, planting gods, weather and planting moons. 
Have students research a plant that Hawaiians brought with them from Polynesia. Once students 
have completed research  
 
Literature Connections 
Research Questions: 
1. Hawaiian and Scientific Name of the plant you choose. (Have students choose food plants     
from the table From the Canoe to You. 
2. What is the importance of this plant to the Hawaiian people? (Did they grow it for medicine or 
food?) 
3. Where does it grow? (by the beach, in the mountain, in a lo’i) 
4. How did they grow it. (Ex: Sweet potato was grown in mounds, Kalo can be grown in dry or 
wet lo‘i depending on the variety of Kalo.) 
5. How did they prepare it? (ie: cook it in an imu, mashed it into poi, eat it raw, etc.) List 
preparation steps if any. 
 
Math Connections 
Measure Me Up Activity: Which treatment had the most growth? Measure each plant of each 
treatment in centimeters with a ruler from the top of the soil to the top of the plant. Each 
treatment (No sun, no water, no fertilizer, and the control [has everything]) may have different 
results. Have a class discussion before hand similar to plant detectives hypothesis activity. Ask, 
“which treatment do you think will have the tallest plants?” Write the treatments across the board, 
after each group has measured their plants ask the students to come up by treatment and write 
how tall their plant was in centimeters on the board. Once all measurement has been written 
average the plant measurements of each treatment (this makes a good averaging numbers lesson). 
You may want to assign students to average each group and compare answers to make sure they 
are correct. Once each group is averages you yourself or the students individually can put the 
numbers into Microsoft Excel and create a graph. The graph will provide a good visual on which 
plants grew the most and will teach students how to read a graph! See How to create a graph 
using Microsoft Excel. 
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Plant Labeling Worksheet 
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Oh Shoots, Roots, and Leaves Teacher Diagram 
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Plant Labeling Worksheet, Teacher Guide 
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Photosynthesis Glue-In 
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How to create a graph using Microsoft Excel 
 

1. Open Microsoft Excel Document. 
 
2. Type in information similar to example provided below. 
 
Treatment No Sun No Water No Fertilizer Control 
Measurements 22.1 5.6 10 22.3 
  16.6 7.3 9 19.8 
  12.9 10.5 8.5 26 
  19.5 8 6 23 
  15.9 8 7.6 24.5 
  21.4 5.2 5 29 

 
3. Average (If students haven’t already each group (No sun, no water, no fertilizer, and control) 
if not sum each column. To do this you can highlight (click in block) directly under each column 
and hit the Σ button in your tool bar. 
 
Treatment No Sun No Water No Fertilizer Control 
Measurements 22.1 5.6 10 22.3 
  16.6 7.3 9 19.8 
  12.9 10.5 8.5 26 
  19.5 8 6 23 
  15.9 8 7.6 24.5 
  21.4 5.2 5 29 
Sum 108.4 44.6 46.1 144.6 

 
4. Now to average each column divide the sum by the amount of measurement in each column. 
For example, No Sun (108.4/6). To do this in excel click directly under the sum of each column 
and in the box enter =108.4/6 [enter key]. 
 
Treatment No Sun No Water No Fertilizer Control 
Measurements 22.1 5.6 10 22.3 
  16.6 7.3 9 19.8 
  12.9 10.5 8.5 26 
  19.5 8 6 23 
  15.9 8 7.6 24.5 
  21.4 5.2 5 29 
Sum 108.4 44.6 46.1 144.6 
Average 18.07 7.43 7.68 24.10 

 
 
5. The numbers and titles need to be in a different format in order to create a graph. To do this 
copy the treatment row and paste lower on the worksheet (still in excel) and copy the 
measurement row lower in excel. Your new box should look like the example provided below. 
Treatment No Sun No Water No Fertilizer Control 
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Measurement 18.07 7.43 7.68 24.1 
 
6. Now highlight the new box and click GRAPH button (usually looks like a graph, if you cannot 
find it you can use Excel help). Choose the COLUMN option and click FINISH below. Click 
FINISH again, then in fill in the CHART TITLE [Plant Growth Measurements] X AXIS 
[Treatments] the Y AXIS [Measurement in Centimeters]. Click NEXT. Click FINISH, and your 
graph is done. Don’t forget to save it! 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Partnerships for Reform through Investigative Science and Mathematics 

It ain’t easy being green! 
20 

Photosynthesis 
 

Ingredients: 
Light Energy – from the sun 
Water – gathered by roots from the soil 
Carbon Dioxide – from the air 
Chlorophyll – found in the cells of green plants 
 
 

Steps: 
1. The chloroplasts found in the cells of the leaf 
absorb light energy from the sun. 
 
2. The sun’s light energy is then used in to make 
sugar (food for the plant). 
 
3. The sugar is carried to other parts of the plant, 
and extra oxygen is released into the air. 
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