Permeable Pandemonium
Lesson: Post-lesson to Amphibian Exploration field lesson
Grade: 2nd, 3rd, 4th 

Topic: Classification, reptiles and amphibians, bioindicators
Location: Classroom
Objectives
· Students will be able to define the term bioindicator.
· Students will be able to explain why amphibians are used as bioindicators by scientists.
Key Vocabulary
Bioindicator (biological indicator) - a species used to monitor the health of an environment or ecosystem.
Materials
Foil baking ban 

Sponge cut out in a frog shape 
Two cups of water with food dye mixed in (any color but blue)

Small rubber lizard

Introduction
· Through this lesson students will determine one of the main reasons poor water quality is detrimental to amphibians. Instead of giving a big introduction at the beginning of the experiment, simply explain:

· These cups of water represent our river. 
· Unfortunately, our river has been polluted with pesticides that were sprayed to keep the mosquito population down. 
· The water is no longer blue, it’s now green to show the pollutant.
· .Let’s think quietly for a moment about the effect this polluted water is going to have on the amphibians and reptiles about which we’ve been learning. Then we’ll do an experiment.
Activities

· Break students into groups of two. 

· Distribute a foil pan, water, the frog sponge, and the toy lizard to each pair.

· Place the lizard in the pan and pour the water from one cup over the toy. What do you observe? The water runs off the lizard into the pan.
· Remove the lizard and pour the water in the pan back into the cup. 

· Place the sponge in the pan and pour the water from the second cup over the sponge. What do you observe? The water is absorbed by the frog.
Reflections
· Who can tell me what this experiment is demonstrating? 

· Which is being more adversely impacted by the pesticide in the water, the frog or the lizard; the amphibian or the reptile? Why?
· Amphibians breathe through their skin. Therefore, chemicals in the water can enter their bloodstream very quickly and do damage.
· Reptiles are a bit safer because they don’t breath through their skin. 
· In what way could the pesticide also affect reptiles? If they were to eat one of the mosquitoes that has been covered in the pesticide. Would the same be true for the frog? Yes.
· How does this activity demonstrate the danger amphibians are in when humans pollute a river or other waterway?
· Amphibians are often referred to as bioindicators. What do you think the word bioindicator means? 
· Think about what we said: 

· Amphibians breathe through their skin. 
· Based on our demonstration, chemicals in the water can enter an amphibian’s body and injure or kill it. 
· If you observed lots of amphibians dying, what might you hypothesize about the water quality of a particular river?

· A bioindicator is a species used to monitor the health of some part of the environment. Scientists use amphibians as the first sign of trouble in a body of water, like a river. 
· What can we do to protect our waterways, both for the animals that live in them and for humans? 

· What are some other types of pollution that make it into our rivers that might adversely affect wildlife? Litter, fertilizers, chemicals from factories, oil from cars, detergents and soaps that are not biodegradable, etc.
