02 Where Do You Go?

By Cindy H. Perdue for Blue Ridge Public Television (WBRA, WMSY, WSBN)
William Fleming High School, Roanoke, VA

Grades: 7 (Life Science), 10 (Biology)

Time Allotment: Approximately one 45-minute class.
(Additional time required for Extension and Community Connection activities.)

Overview: This lesson introduces students to the oxygen cycle by allowing them
to act out the cyclic movement of oxygen. After learning about oxygen
production from the video on photosynthesis, students “become” oxygen
molecules and travel throughout the ecosystem.

Subject Matter: Life Science/ Biology

Learning Objectives:
Students will be able to:

Describe the cyclic movement of oxygen in the ecosystem
Explain the relationship between photosynthesis and cellular respiration

Standards:

National Science Education Standards:
National Science Teachers Association (http://www.nsta.org/standards)

Levels 5-8 Science and Personal and Social Perspectives (Populations,
resources, and environment)
Levels 9-12 (Environmental Quality)

Virginia Standards of Learning:
Virginia Department of Education (http:/www.pen.k12.va.us)

LS-7: The student will mvestlgate and understand that organisms within an
ecosystem are dependent on one another and on nonliving components of
the environment.

B10-9: The student will investigate and understand dynamic equilibria within
populations, communities, and ecosystems.


http://www.nsta.org/standards
http://www.pen.k12.va.us

Media Components:

Instructional Video:
e The Plant World Series, Program #2 “Photosynthesis and Plant Responses”

e "The Oxygen Story: The Oxygen Cycle" United Streaming,

!http://www.unitedstreaming.com |

Web sites:

o |httE://www.unitedstreaming.com|Subscription to this site allows access to the
Streaming video "The Oxygen Story" as well as many other educational
videos.

o |http://www.accessexcellence.com/AB/GG/photo_Respi.html|Access Excellence
provides an excellent diagram of the carbon-oxygen cycle for teacher and
student reference.

o |http://Water.me.Vccs.edu/courses/ENV1 10/Lesson12 print.htm|ThiS site provides
an excellent lesson from Mountain Empire Community College. This activity

is best for high school biology or ecology students.

o |http //[www.owc.org.mn/econet/html/oxygen_cycle. html This site from EcoNet
prowdes additional information on oxygen in the water cycle, carbon cycle,
and nitrogen cycle.

Materials:

Class Materials

8 station posters

8 station cubes

8 different colors of pony beads (approximately 100 of each color for a class
of 30)

8 containers to hold beads

Transparency of the Class Data sheet

8 different colored transparency markers (optional for coloring graphs)

Materials Per Student

1 large chenille craft stick ( pipe cleaner approximately 1 foot long)

1 sheet of white paper (letter size or larger)

1 pen or pencil

8 colored pencils (optional for coloring graph)

1 copy of the Ecosystem Diagram with the Class Data page copied on the
back.


http://www.unitedstreaming.com
http://www.unitedstreaming.com
http://www.accessexcellence.com/AB/GG/photo_Respi.html
http://water.me.vccs.edu/courses/ENV110/Lesson12_print.htm
http://www.owc.org.mn/econet/html/oxygen_cycle.htm

Teacher Preparation

Station posters: Make the 8 station posters by writing the names of the
ecosystem stations on a sheet of paper. You may wish to color-coordinate these
with the colors of the beads the students will pick up when they visit the station or
add photos to illustrate the posters. Tape the posters in various locations around
the room. Below each poster, place the corresponding cube and beads.

Beads: Pony beads can be purchased at a craft store. You will need 8 different
colors to represent the 8 stations. Place the color-coordinated beads in a
container at the appropriate station.

Station Cubes: Photocopy the templates for the 8 stations. (You may wish to use
color-coordinated paper to match the station beads.) Cut along the outside lines
and fold along the inside lines to form a cube. Tape the cube so that it holds its
shape.

Introductory Activity

1. Ask your students to take one or two minutes to draw a plant on one half of
their white papers. It does not matter how the paper is oriented.

2. Ask students to take about two minutes and draw any animal on the other half
of the paper.

3. Now ask students to describe in writing at the top or bottom of their papers a
relationship that exists between the plant and the animal. This can be any
relationship - the animal eats the plant, lives in the plant, etc.

Learning Activity

1. On the board or overhead write the words “plant” and “animal” to represent
what the students have drawn on their papers.

2. Tell the students, "You will be watching a short video segment which will
describe one relationship between plants and animals. During the video, you
should be watching for that relationship." This gives the students a FOCUS
FOR MEDIA INTERACTION.

3. START the video , The Plant Series #2, where the narrator says, "The
pigment chlorophyll is found in the parts of plant cells called chloroplasts."
The image shows a plant cell with chloroplasts streaming in the cytoplasm.
(This starting point should be found in advance of class. It is approximately



10.

11

12.

four minutes from the beginning of the program. It appears immediately after
the screen that says, “Where is the pigment chlorophyll found in plants?")

PLAY the video approximately 45 seconds until the narrator says, "It is
estimated that plants provide 90% of the oxygen that we and other animals,
such as this bee, breathe."

STOP the video. Ask the students, "What relationship between plants and
animals was shown during the video?" Students should know that plants
provide the oxygen animals need to breathe.

On the board, draw an arrow from the word "plant" to the word "animal" and
label it Oxygen (02). Ask students to do the same on their own papers.

Give students a FOCUS FOR MEDIA INTERACTION by telling them, "Now
watch carefully for the other half of the relationship. You will be using this
information to complete your diagram."

RESUME PLAY. Play the video for approximately 30 seconds. When the
narrator says, "When we and other animals breathe out, or exhale, we exhale
carbon dioxide."

STOP the video and ask students to draw an arrow indicating the CO2 going
from the animal to the plant.

Tell students, "You have just completed a simplified diagram of the carbon-
oxygen cycle. Please label your diagram 'Carbon-Oxygen Cycle'. " Tell the
students, "The diagram you just created is overly simplified. | will now show
you a short streaming video that will give you more information about this
cycle. Watch the video for ideas to improve your diagram." This gives
students a new FOCUS FOR MEDIA INTERACTION.

.PLAY the 1:17 minute steaming video segment "The Oxygen Cycle" from The

Oxygen Story on the United Streaming web site.

When the video segment ends, ask students, "How can you improve your
diagram?" If necessary, Replay the video and PAUSE on the diagram of the
carbon-oxygen cycle. Students should notice that this diagram uses the
terms "photosynthesis" and " respiration" instead of "plant" and "animal." Tell
the students that this is because plants also perform cellular respiration. Ask
students to write these terms on their diagrams. Students should also notice
that water is given off during respiration. They can also add water to their
diagrams.



13.Say to the students, "Your diagram is still a very simplified version of the

movement of oxygen in an ecosystem. Oxygen does not merely travel
between plants and animals. To illustrate the complexity of just the oxygen
portion of the cycle, | will be turning all of you into oxygen molecules and
sending you on a trip. "

Culminating Activity

1.

Give each student a chenille stick. Divide the students equally among the 8
ecosystem stations. Each student should take a bead from the station where
he or she starts. Students at each station will take a turn rolling the cube and
following the directions on the side facing up. Students should move to
another station as directed and take a new bead and roll a new cube. Ifa
student is told to stay at the same station, he or she must get at the end of
any line for that station. He or she will take another bead and roll the cube
again.

Allow students to move throughout the oxygen cycle until they have
completed several stations. This section of the lesson can be shortened or
lengthened depending on your available time and the number of beads you
want to use.

After students have moved through the oxygen cycle for a sufficient amount
of time; ask students to have a seat. You will be collecting "data" from their
chenille sticks. Students can twist the ends of the chenille stick together to

create a bracelet. This also keeps them from loosing their beads.

Write the names of all 8 stations on the board along with the color of the
station beads. Pass out the ecosystem diagram. Ask students to record the
number of beads they have from each station on the diagram.

Next, ask the students to circle the name of the first station they visited on
their diagram. They should then draw an arrow from station to station to
indicate their travels through the ecosystem. The order of the beads will act
as a reminder of their travels.

When they have completed the diagram, ask students to turn over to the
Class Data sheet. Place a transparency of this sheet on the overhead. Tally
the class totals for the number of beads from each station and fill these in on
the data table.

Have students create a bar graph of this data.



8. Determine the percentage of beads from each station. Graph this data in the
pie chart. You may wish to color code the graphs using the key.

9. Discuss with students why there may be more beads for certain stations. For
example, students may have spent a lot of time in the ATMOSPHERE
because the atmosphere is so large, or in the STREAM WATER because
water covers 2/3 of the planet. Discuss what they learned about the oxygen
cycle by participating in this activity.

Web-based activities:

After students have completed the above activity, have them visit the web site
below. Ask students to read and answer the questions at the end. This is a
lesson from Mountain Empire Community College. This activity is best for high
school biology or ecology students. Life science could also benefit from the
information. Middle school instructors may wish to modify the questions that
accompany the lesson to make the lesson more accessible to younger students.
!http://water.me.vccs.edu/courses/ENV1 10/Lessonl2 print.htm |

Visit the web site from EcoNet listed below. Ask students to research the role of
oxygen in the water cycle, carbon cycle, and nitrogen cycle.
[http://www.owc.org.mn/econet/html/oxygen_cycle.htm |

Cross-curricular Extensions

Social Studies:
Ask students to create a map of their travels through the oxygen cycle.

English:
Ask students to write a first person narrative or children's story about the
adventures of the travels of an oxygen molecule.

Ecology:
Ask students to do research on the history of air quality conservation.

Community Connections:

Divide the students into two groups. Ask half of the students to contact local
environmental organizations to find out why we should develop tougher state and
federal air quality laws. Ask the other half to contact local industries to learn how
meeting current air quality regulations affects their business and what problems
or expenses tougher laws would impose. Bring the groups together for a debate.


http://water.me.vccs.edu/courses/ENV110/Lesson12_print.htm
http://www.owc.org.mn/econet/html/oxygen_cycle.htm

If you came from the RIVER,
you are used for
photosynthesis. and released

as Oo. Go to DISSOLVED Oo.

If you came from DISSOLVED
OXYGEN, you are used for
respiration and released

as water. Go to the

RIVER WATER.

If you came from the RIVER,
you are used for
photosynthesis. and released

as Oo. Go to DISSOLVED O3.

If you came from DISSOLVED
OXYGEN, you are used for
respiration and released

as water. Go to the

RIVER WATER.

ALGAE

You are used by the
algae, but stay in the
cell.

Stay in ALGAE.

You are used by
the algae, but
stay in the cell.
Stay in ALGAE.

If you came from the RIVER,
you are used for
photosynthesis. and released

as Oo. Go to DISSOLVED O3.

If you came from DISSOLVED
OXYGEN, you are used for
respiration and released

as water. Go to the

RIVER WATER.

If you came from the RIVER,
you are used for
photosynthesis. and released

as Oo. Go to DISSOLVED O3.

If you came from DISSOLVED
OXYGEN, you are used for
respiration and released

as water. Go to the

RIVER WATER.




You are used for
cellular respiration
and exit the animal
as water. Go to the
RIVER WATER

You are used for
cellular respiration in
the mitochondria.
You are released as
water, but stay in the
cell. Stay in the
ANIMALS.

ANIMALS

You are used for cellular
respiration in the
mitochondria. You are
released as water, but
stay in the cell. Stay in
the ANIMALS.

You are used for
cellular respiration
and exit the animal
as water. Go to
the RIVER
WATER

You are used for
cellular respiration
and exit the animal
as water. Go to the
RIVER WATER

You are used for
cellular respiration
and exit the animal
as water. Go to the
RIVER WATER




You are struck by
lightning

and join with other
oxygen atoms to form
ozone (O3).

Go to the OZONE
LAYER.

You are inhaled by an
eagle and used for
cellular respiration.
Go to the ANIMALS

ATMOSPHERE

You continue to drift

about in the atmosphere.

Stay in the
ATMOSPHERE.

You are breathed
in by a raccoon
and used for cell
respiration. Go to
the ANIMALS

You get too close to
the rapids and are
sucked under. You
become dissolved
oxygen in the water.
Go to the
DISSOLVED
OXYGEN.

You are absorbed into
the mitochondria of a
tree and used for
cellular respiration.
Go to the FOREST.




Continue to float in
the water. Stay in
DISSOLVED
OXYGEN.

You are absorbed
by algae for cellular
respiration.

Go to ALGAE

DISSOLVED
OXYGEN

You flow into the gills of
a trout. Go to the FISH.

You flow into the
gills of a trout.
Go to the FISH.

The water warms up.
You are released into
the air. Go to the
ATMOSPHERE.

The water warms up.
You are released into
the air. Go to the
ATMOSPHERE.






