Energy Flow in an Ecosystem 

Classroom activity.

Q.  A high school student eats about 5-8 pounds of food in a typical day.  Why does that student not gain 5-8 pounds of weight each day?

Objective:

Students will play the parts of an organism in a food web simulation.  They will see how energy is transferred from one organism to another in the simulated environment.  They will see the effects of energy loss on the outcome of the simulation.

Introduction:

Students play the role of organisms found in a coniferous forest of the Pacific NW.  Poker chips are used to represent the amount of energy each organism has available during the simulation.  Students roam around the room and discretely ask other students what organism they represent.  A chart is provided that describes who eats who and how much energy is exchanged.  In addition, an organism has to give up energy if it asks and finds out that it cannot consume the other organism.  The teacher assigns each student with an organism they are to represent.  The purpose is to observe how energy is transferred from organism to organism during the feeding in a food web.

Rules:

1.  For a class of 30 students assign students the following roles:

1 wolf

1 cougar

3 raccoons

3 frogs

3 trout

3 deer

6 insects

10 plants

2.  Poker chips have the following values:

Red 50 EU (Energy Units)

Black 20 EU

Green 10 EU

Blue/White 5 EU

3A.  Students should obtain the correct number of chips to start the simulation, e.g. an insect would collect 30 EUs (6 white chips).  The insect makes a note that they can eat only plants and then goes off in search of other students representing plants.  They get 5 EUs (from the plant) each time they correctly ask a plant to identify themselves.  If they ask an organism to identify themselves and they are not a plant then they have to give up 5 EUs back to the energy bank (the original poker chip container).
3B.  Each 2 minutes plants should discretely obtain 30 EUs.
4.  It is important that the students act with discretion when identifying themselves and also tell them to keep their poker chips hidden for the same reason.

5.  The simulation is conducted in two stages with students returning to their seats after the first simulation to answer the questions for that stage.  When given the signal all of the students can begin the first stage simulation.  Students should only ask 5 other students before finishing.  You can't ask the same student twice.  Only the one asking can eat.  The one asked cannot eat you.  If you run out of energy you die and must sit down.  Students should be discrete about their actions and interactions.  You do not "win" by collecting the most poker chips.  After every student has asked 5 other students what they represent then all students should sit down and answer the Qs 1-7.  Then repeat the simulation a second time before returning to answer Qs 8-17.

6.  The end of each stage is a good time for classroom discussions (see closure questions) and the higher level questions at the end of round two can be given for homework.

