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Energy (Physical Science Uni-
fying Concept C):  The total 
energy of the universe is con-
stant.  All events involve the 
transfer of energy in one form 
or another.  In all energy trans-
fers, the overall effect is that 
the energy is spread out uni-
formly.  

 

Organisms and Their Environ-
ment (Life Science Unifying 
Concept C):  A variety of eco-
systems and communities ex-
ist on Earth.  Ecosystems are 
dynamic interactions of organ-
isms and their environment.  
Ecosystems have distinct 
characteristics and compo-
nents that all certain organ-
isms to thrive.  Change in one 
or more components can af-
fect the entire ecosystem.  

 
 
 
 
 

 
 

Strand 2.2 ðThe Living Envi-
ronment (A, C, D):  Learners 
understand basic similarities 
and differences among a wide 
variety of living organisms.  
They understand the concept 
of habitat;  understand basic 
ways in which organisms are 
related to their environments 
and to other organisms;  know 
that living things need some 
source of energy to live and 
grow.  

Photosynthesis:  Lights and Falls  
Students will discover the process of photosynthesis and see what happens if you change a 
plantôs light source.  Students will learn why plants are green, how leaves change color in the fall, 
water distribution in plants, and the importance of plants to our world.  
 

Grade Level : 3rd 
 
Objectives:  

Students will understand how 

green plants use the sunôs energy 
to produce food through photo-
synthesis and will be able to de-
scribe what happens when you 
alter a plantôs light source and 
why. 

Students will have seen first hand 

the effect of light on plants. 
 
Materials:   

Small shrub, tree or house plant 

Cardboard or aluminum foil 

Scissors 

Paper clips or tape 

5 sheets each of yellow, blue and 

brown construction paper, cut in 
to 1òx1ò squares 

For extension activity: 

Leaves 

Small jars  

Covers for jars or aluminum foil/

plastic wrap 

Rubbing alcohol 

Paper coffee filters 

Shallow pan  

Hot tap water 

Tape pen 

Plastic knife or spoon 

Clock or timer 

 
Time Considerations  
1 hour & 10 min. 
Preparations: 25 min. (partially a few 
days ahead of time) 
Activity 1: Photosynthesisï 20 min. 
Activity 2: Lights Out!- 15 min. 
Activity 3: Trees & Airï 10 min. 
Activity 4: Photosynthesis Gameï 25 
min.  
 
Related Activities:  
Medicinal Plants, Plants & the Sun 

Nevada Department of  
Education Standards  

Excellence in Environmental 
Education Guidelines  

Of all the organisms in the natural 
world, green plants are the only 
ones that manufacture their own 
food. This process is called pho-
tosynthesis and begins when light 
strikes the plant's leaves (both 
sunlight and artificial light can 
power this process). Cells in the 
plant's leaves, called chloro-
plasts, contain a green pigment 
called chlorophyll which interacts 
with sunlight to split the water in 
the plant into its basic compo-

nents.  
Carbon dioxide enters the leaf 
through holes called stomata and 
combines with the stored energy 
in the chloroplasts through a 
chemical reaction to produce a 
simple sugar. The sugar is then 
transported through tubes in the 
leaf to the roots, stems and fruits 
of the plants. Some of the sugar 
is used immediately by the plant 
for energy; some is stored as 
starch; and some is built into a 
more complex substance, like 
plant tissue or cellulose.  

Background  
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water into the leaf, and food back 
to the tree. In the fall, the cells of 
the abscission layer begin to swell 
and form a cork-like material, re-
ducing and finally cutting off flow 
between leaf and tree. Glucose 

and waste products are trapped in 
the leaf. Without fresh water to 
renew it, chlorophyll begins to dis-
appear.  
The bright red and purple colors 
come from anthocyanin (an-thuh-
'si-uh-nuhn) pigments. These are 
potent antioxidants common in 
many plants; for example, beets, 
red apples, purple grapes (and red 
wine), and flowers like violets and 
hyacinths. In some leaves, like 
maple leaves, these pigments are 
formed in the autumn from trapped 
glucose.  

For Activity 2, select a houseplant 
that you can use for an experi-
ment. You will need to cut a few 
pieces of cardboard or aluminum 
foil into geometrical shapes like a 
circle, square or triangle. Make 
sure your shapes are big enough 
to make a patch that will cover 
nearly half of the plant leaf. If you 
do not have  time to do the whole 
lesson, prepare the leaves a week 
before explain to the students 
what you did. For activity 4, you 
will need to cut the construction 
paper into 1x1 inch squares 
(approximately). 

Activity 1: Photosynthesis ð 
Discuss with students the impor-
tance of plants before reviewing 
any information with them. What 

do they know already about pho-
tosynthesis? How important is 
vegetation to us and our environ-
ment? What might happen if 
there were none? What might 
happen (or does happen) if there 
were less and less plants but 
more and more people? Draw a 
picture of a plant on the board. 
Go over the things the plant 
needs for photosynthesis (water, 
CO2, sunlight) and other things 
the plant needs to live. 
 
Activity 2: Lights Out! ð 
Here is a great activity but you 
will need a few days to see the 
results. Pick a shrub, tree or 
houseplant that you can use for 
an experiment. Take your card-
board/aluminum foil shapes and 
paperclip or tape each shape on 
a different leaf. If you use a 
house plant, place it near a south, 
west or east window were it will 
get plenty of sunlight. Have the 
students guess what the covered 
spots will look like. Make notes 
about the weather each day and 
add them to your observations.  
After four days, remove the 
shapes from the leaves and ob-
serve each of the leaves that had 
a shape covering it. Compare the 
areas on the leaf that were cov-
ered with the shape to other parts 
of the leaf. Ask the students: 

What has happened to the 
leaves? Describe the effects that 
the lack of sunshine has on 
leaves. What has or hasn't hap-
pened in the different parts of the 
leaf? (No sunlight, no food for 
plant) 

What is the best environment 
for a house 
plant? 
Why? 
(South, 
East or 
West fac-
ing window 
to get ap-
propriate 
sunlight) 

Fortunately for us, plants often 
produce more food than they 
need, which they store in stems, 
roots, seeds or fruit. We can ob-
tain this energy directly by eating 
the plant itself or its products, like 
carrots, rice or potatoes. Photo-
synthesis is the first step in the 
food chain which connects all liv-
ing things. Every creature on earth 
depends to some degree on green 
plants.  
The oxygen that is released by the 
process of photosynthesis is an 
essential exchange for all living 
things. Forests have been called 
the "lungs of the earth" because 
animals inhale oxygen and exhale 
carbon dioxide in the process of 
breathing, and plants take in car-
bon dioxide and give off oxygen in 
the process of photosynthesis.  
But every year, over 28 million 
acres of tropical forest are cut and 

then burned to clear land for farm-
ing. Deforestation is also partially 
blamed for the "greenhouse ef-
fect" (global warming) which re-
sults from the build-up of carbon 
dioxide and other gases. 
During summer days, leaves make 
more glucose than the plant needs 
for energy and growth. The excess 
is turned into starch and stored 
until needed. As the daylight gets 
shorter in the autumn, plants begin 
to shut down their food production. 
Many changes occur in the leaves 
of deciduous trees before they fi-
nally fall from the branch. The leaf 
has actually been preparing for 
autumn since it started to grow in 
the spring. At the base of each 
leaf is a special layer of cells 
called the "abscission" or separa-
tion layer. All summer, small tubes 
which pass through this layer carry 

Preparations  

Doing the Activity  
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Extension ð 
 

In this activity, you will be 
Separating Colors in a Green 
Leaf using Chromatography  
NOTE: ADULT SUPERVISION 
IS REQUIRED. Please read all 
instructions completely before 
starting. Observe all safety 
precautions. 

What you do:  

1. Collect 2-3 large leaves from 
several different trees. Tear or 
chop the leaves into very small 
pieces and put them into small jars 

labeled with the name or location 
of the tree. 

2. Add enough rubbing alcohol to 
each jar to cover the leaves. Using 
a plastic knife or spoon, carefully 
chop and grind the leaves in the 
alcohol. SAFETY NOTE:  Isopropyl 
rubbing alcohol can be harmful if 
mishandled or misused. Read and 
carefully follow all warnings on the 
alcohol bottle. 

3. Cover the jars very loosely 

with lids or plastic wrap or alumi-
num foil. Place the jars carefully 
into a shallow tray containing 1 
inch of hot tap water. SAFETY 
NOTE: Hot water above 150 F can 
quickly cause severe burns. Ex-

Where have you seen effects 
like these in nature? (In the fall; 
leaves changing) 

Where would you expect to 
find fewer plants outside because 
of a lack of sunlight? (North side of 
house, etc.) 
The process of photosynthesis is 
vital for survival of all oxygen-
breathing creatures. To review, 
have students explore what would 
happen in world with no trees. 
Would we be able to breath? Dis-
cuss other benefits of trees. Ex-
amples: shelter, shade, housing, 
noise barriers, absorb water, 
thereby preventing flooding, 
leaves in deserts absorb moisture 
from the dew and frost of the cool 
nights and release it to cool the air 
during the warm days.  
Activity 3: Trees & Air ð 
One person causes about 10 tons 
of carbon dioxide to be emitted a 
year. One tree removes about 1 
ton of CO2 per year. Two mature 

trees provide enough oxygen for a 
family of 4 for a year. How many 
trees does your class need per 
year? Their families? The whole 
school? The city?  
Activity 4: Photosynthesis 
Gameð 
Some of the main things needed 
for photosynthesis are carbon di-
oxide, the sun, and water. The 
pieces of paper represent those 
three things (brown=CO2, yel-
low=sun, blue=water). Have the 
students select what they want to 
be: a tall tree (student stands tall 
with arms out), bush with small 
leaves (kneels and uses both 
hands as ñleavesò), flowers 
(kneels, uses only one hand, other 
behind back), and grass (lay flat 

 

Evaluation ð 
Assess student participation 
during the activities. How in-
volved are they?  
Break class up into teams and 
assign points to those that an-
swer review questions appro-
priately.  

on the floor, canôt bend or crawl!). 
Ask the students if plants can get 
up and move around (no!), and 
remind them that they are acting 
as plants, so they canôt either. If 
the plants are caught moving from 
spot to spot, they can be cut 
down, mowed, etc. Show students 
the little pieces of paper and tell 
them what each one is. They are 
only allowed to collect those 
pieces when you tell them to. 
Have the students get up and 
move to a central location (move 
desks if necessary). They can 
choose what kind of plant they 
want to be and pick a spot. Walk 
around them and sprinkle the 
pieces of paper around them. 
Make sure to evenly distribute all 
of the colors (hopefully each stu-
dent will get one of each). Tell the 
students collect the pieces, and 
keep an eye out for uprooting 
plants! See how many of the stu-
dents collected each photosynthe-
sis need. Hopefully most of them 
will have all three. Have them re-
turn all of the pieces and bring 
them back to you. The can choose 
to be a different plant for the next 
round and be in a different place. 
Go through the same process as 
the last game, but only put out a 
few pieces of blue paper. Most 
students will not get it. Ask them 
what will happen to them (plant 
will wilt, die). Ask the students 
what some situations are when 
they donôt get a lot of water 
(drought, in the desert, etc.). Re-
peat the game but this time give 
them very little sunlight. Ask again 
how many people had which pa-
pers, ending with sunlight. What 
would happen to them with little 
sunlight (canôt make food, be small 
and weak, discolored plant)? Ask 
what situations there would be lit-
tle sunlight (big trees overhead, 
Alaska, caves, etc.). Bring in other 
variations as you see fit. 
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Chlorophyll --A green sub-
stance which gives leaves their 
color. Chlorophyll absorbs en-
ergy from sunlight which a plant 
uses to make food.  
 
 
Chloroplast --A plastid that con-
tains chlorophyll and is the site 
where photosynthesis and 
starch formation occur. 
  
 
Photosynthesis --The formation 
of carbohydrates in the chloro-
phyll-containing tissues of plants 
exposed to light.  
 

Stomata --A very small hole in 
the surface of a leaf. Oxygen 
and carbon dioxide from the air 
enter through the stomata; oxy-
gen, carbon dioxide and water 
vapor leave through the sto-
mata. 
 
 
Abscission :ðthe natural sepa-
ration of flowers, fruit, or leaves 
from plants at a special separa-
tion layer. 
 
 
Glucoseð the sweet colorless 
soluble dextrorotatory form that 
occurs widely in nature and is 
the usual form in which carbohy-
drate is assimilated by animals. 

 
Anthocyanin ðany of various 
soluble glycoside pigments pro-
ducing blue to red coloring in 
flowers and plants. 
 
Antioxidants ð substance that 
inhibits oxidation or reactions 
promoted by oxygen or perox-
ides. 

Vocabulary  

Sourcesð 
Wikipedia. http://en.wikipedia.org/wiki/Photosynthesis 3-27-08. 

perts recommend setting your 
water heater thermostat no higher 
than 125 F. 

4. Keep the jars in the water for 

at least a half-hour, longer if 
needed, until the alcohol has be-
come colored (the darker the bet-
ter). Twirl each jar gently about 
every five minutes. Replace the 
hot water if it cools off. 

5. Cut a long thin strip of coffee 
filter paper for each of the jars 
and label it. 

6. Remove jars from water and 

uncover. Place a strip of filter pa-
per into each jar so that one end 
is in the alcohol. Bend the other 
end over the top of the jar and 
secure it with tape. 

7. The alcohol will travel up the 

paper, bringing the colors with it. 
After 30-90 minutes (or longer), 
the colors will travel different dis-
tances up the paper as the alco-
hol evaporates. You should be 
able to see different shades of 
green, and possibly some yellow, 
orange or red, depending on the 
type of leaf. 
Remove the strips of paper, let 
them dry and then tape them to a 
piece of plain paper. 
This activity shows students the 
colors that were in the green leaf 
to whole time! 

Another activity is to go over 

 the living and non-living this in 
photosynthesis. Have stu-
dents draw a picture of a 
plant and the main compo-
nents of photosynthesis. They 
can also write about the proc-
ess of photosynthesis. 
You can also go over how we 
as humans use the different 
parts of plants for food, shel-
ter, and more. Have students 
write a story about what they 
would miss if there were no 
plants. Some examples are: 

no wooden baseball bats (no 
baseball), no strawberries (no 
strawberry shortcake or ice 
cream), and no plants (no ani-
mals that eat them!). 

 


