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Introduction

“Toads give you warts”, true or false?  “The only good snake is a dead snake”, tale or truth?  Reptiles and Amphibians have not always carried a positive public image.  Over the years, we have worked with a variety of elementary school teachers to introduce these wondrous animals to the classroom and to try to change that negative image.  It is unfortunate, but toads, frogs, salamanders, snakes and turtles are often overlooked for their value in teaching biodiversity, relationships within habitats and animal adaptations.  The following activities were developed to help teachers and students over come their fear of these animals and also to address some very important basic biological understandings.  They have been successfully used with children in grades 2 through 5.  

Background
Frogs, toads and salamanders are the more common members of the class Amphibia.  The class Reptilia includes turtles, snakes, lizards, alligators and crocodiles.  Both classes belong to the phylum Vertebrata.  Major differences between reptiles and amphibians can be found both internally and externally.  Generally, reptiles have a more developed respiratory and circulatory system.  Most reptiles have claws on their feet and dry skin covered with scales while amphibians do not.  Most amphibians lay soft, shell-less eggs in water and their young undergo metamorphosis to reach the adult stage.      

Amphibians are probably more important that you think.  They are biological indicators of the health of the environment.  Because amphibians have semi-permeable skin and live part of their lives in water, ecologist believe that declines in populations may be early warning signs of broader changes in an ecosystem.  
Activities

A total of seven activities will be described.  Flat Herps is an activity that can be used with the field survey project to help students identify local species of amphibians and reptiles.  A breeding season project and dot distribution map activity is provided as an extension of the field survey.  A habitat fragmentation simulation activity will help students experience how animals might respond to disturbances in the habitat.  A game called, Where do I belong?, will help students with species identification and animal adaptations.  A frog call activity is provided to help students understand how some amphibians communicate while a habitat exploration activity allows students to make connections between particular reptile and amphibian species and habitat type.  

Flat Herps Activity

“Herps” is a common collective name for reptiles and amphibians.  Have older students use pictures from field guides or the Internet to accurately sketch and color scaled drawings of various amphibians and reptiles.  Students should carefully color both the dorsal and ventral view paying close attention to all anatomical details.  Cut out pictures and laminate. Older students “hide” the flat organisms on the school property in appropriate habitat locations (salamanders under logs or tree frogs on trees).  Our students also placed flat herps under cover pieces in our coverboard transect.  Younger students then “find” and identify these herps using simple classification keys.  

Breeding Seasons Project

Students collect data and chart when different organisms in the school area breed.  Observe ponds and vernal pools for breeding amphibians and look for nests of snake eggs under tin pieces.  Use a yearly calendar to mark each species.  Investigate and discuss with students the advantages for organisms to breeding at different times of years.  Some salamanders breed in the spring and others in the fall.  The benefit is utilization of similar habitats at different times of the year thus sharing resources and reducing competition.  Frogs stagger breeding seasons in the same way.

Dot distribution Map Activity/ Social Studies

Materials:

Maps of your school or community (professional or student generated)

Procedures:

1. Once students have started to identify amphibians and reptiles have them make dot distribution maps for individual species found.  Use a different map for each species identified.

2. For each organism, place a dot on the map to indicate it’s location.  Talk about animal migrations and the problems that are caused by roads and other features that may fragment a habitat.  The more herps you identify of the same species the more dots you will have on your distribution map.  

3. Have students analyze the maps for patterns.  Why are certain organisms found in certain areas and not found in other areas? 

If you have access to the technology, integrate GIS. Compare your findings with other 
Habitat Fragmentation Simulation

Materials:

One package of mini-marshmallows or any other snack item

Materials for habitat exploration activity

Procedures:

1. Put students into groups.  Make sure each group has plenty of materials and snack items.

2. Have students begin to look at the materials on their table.  Stop their work to tell them that a delivery of materials is being made to the classroom and we must clear off several tables.  Remove the snack items and materials from these tables and tell students to move to remaining tables.   Students should experience difficulty with this task.  

3. As soon as some frustration has built up, ask students to explain why they are having trouble.  (Possible suggestions: too crowded, not enough materials, not enough snack for everyone, not enough room for everyone). 

4. Have students go back to their original tables.  Tell students that animals experience some of the same things that they just experienced.  If a construction company clears off part of the forest to build something, what happens to those animals? (They have to move or die)  What happens in the surrounding forest areas when all of the displaced animals move in? (Crowding, not enough materials to build homes, not enough food, competition, etc.)

Where do I belong? Game

This activity is nice to use before taking your students into the field to identify amphibians or reptiles.  The purpose is to help students focus on key identification features of each of the major groups of amphibians and reptiles.

Materials:

A single fact sheet for each amphibian or reptile to be studied (use local species)

An ID card necklace for each student

Post-it notes

Dichotomous classification key for organisms being studied

Procedures:

1. Place fact sheets around the room for the herps you want to introduce.  We spread the fact sheets evenly throughout the room, grouping common organisms, ie. tree frogs together, true frogs together, salamanders together, toads together, reptiles together.  We used 2 salamanders, 2 tree frogs, 2 true frogs, 2 toads, 1 skink and 1 box turtle.  Each fact sheet had the common and scientific name of the organism, a distribution map, a picture, and general information (major identification features, habitat, habits, diet, breeding, etc).  

2. Place an ID card necklace over each students’ head so that the card is hanging down the student’s back.  This ID card was a 3 by 5-index card.  On one side was a picture of an animal.  On the other side was a list of anatomical features.  For example, “This animal has a tail, a hard, high-domed shell, a dark brown to black shell with yellow and orange spots, streaks and lines.  Hint: This animal is the North Carolina state reptile”.  The index card had two holes punched in the top through which a yarn was tied (long enough to go around the student’s neck so that the card would hang to the middle of the back).  A post-it note was placed over the picture. 

3. Students walk around and find at least three people to write something about that reptile or amphibian on the post-it.  The information on the back of the index card is used if a child has trouble writing an observation.  After the student has three observations, they find a teacher to look at their list of observations to see if they have enough information to identify the type of organism.  

4. If the student has enough information, the teacher removes the post-it note, gives it to the student with a simple classification key and tells them to find out which group they belong to based on the observations (using the key). 

5. Once the student has identified the organism, they find the appropriate fact sheet and read about their organism.  Several students can have the same ID card.  

6. Once all students find their groups, talk about the major groups of herps represented, how to differentiate between them as well as general habitats where they can be found.  

Frog Call Activity

Frogs and toads produce sound by inflating their lungs and vocal sacs with air, then forcing the air across the larynx and into the vocal sacs, or back and forth between the lungs and vocal sacs, amplifying the sound.  Most tree frogs and toads have a single thin-walled vocal sac beneath their throat.  Bullfrogs and green frogs have a thicker less obvious vocal sac that bulges the throat and mouth.  Leopard and wood frogs have a pair of vocal sacs that inflate outward to each side.  Usually only male frogs call with the intent of attracting a female.  Some frogs call for other reasons such as marking territory, warning other rival males, sounding alarms, or release calls when mistakenly grabbed by another male. 

Materials:

Dark colored empty 35mm film canisters with lids

Various household materials (pennies, macaroni, small pieces of spaghetti, rice, sugar, paper clips, thumb tacks, assorted hardware, etc.)

Frog call CD (optional)

Procedures:

1. Make similar pairs of film canisters by filling two with the same items.  For example, two canisters can have 3 pennies, two canisters can have 5 pieces of macaroni, 2 canisters can have 4 thumbtacks, etc.   Make sure you have enough pairs of film canisters so that each student will have one.  

2. Introduce the concept of frog calls during breeding season.  Discuss the various species of frogs in your area that call.  Give each student a film canister.  Tell them to put their thumb on the bottom of the canister and their index finger on the top.  Have students shake the canister in an up and down motion and try to find their “mate” by listening for the “call” that is similar to theirs.  We have used as many as 4 similar canisters and told students to find the organisms that were most like them by listening to the “calls”.  Students quickly recognize how difficult it is to “hear” the frogs that are like you when everyone in the “pond” is calling.  

3. An extension activity is to play frog calls from frogs or toads in your area.  Pick two or three that are very distinct (i.e. in our area the bullfrog, spring peeper and fowlers toad are common and very different).  Ask students to give their best rendition of the call.  Nothing brings a smile to a child’s face faster than hearing his or her teacher try to imitate a frog.

Habitat Exploration

Different amphibians and reptiles need different habitats.  Some require permanent water sources while some depend only on ephemeral wetlands, those that annually dry up and do not contain fish.  A variety of reptiles as well as a few species of amphibians are primarily terrestrial.  Check you local field guides for the types of amphibians and reptiles common in your area and the habitats which they prefer.  

Materials:

Pictures of various habitats common to your area (we used photographs of actual places where we would be studying herps: forest, lake, stream, pond, road rut and vernal pool)

Replicas or preserved specimens of amphibians and reptiles (use local species)
Dichotomous classification key of organisms being studied

Sketch of surrounding area with habitats identified

Field guides (optional)

Procedures:

1. Place a habitat picture in front of each group of students.  Also provide each group with either replicas or preserved specimens of various animals that are most common to the respective habitat (we borrowed preserved specimens from our state museum).  

2. Give a brief introduction: different animals live in these different habitats, some animals spend part of their lives in one habitat and part of their lives in another.  

3. Give each student a classification key as well as a sketch of the surrounding area with each habitat identified.   

4. Instruct students to use the classification key to determine the name of the each organism.  Once students identify an organism, have them write the name of that organism in the appropriate habitat on the sketch.  They make this prediction based on their observations of the anatomical features of each specimen. 

5. Rotated student groups through as many habitats as possible given your time limitations.  

6. Possible elaborations are habitat needs of organisms, habitat fragmentation/destruction or degradation, why animals move from one habitat to another, amphibian life cycles and reptile life cycles. 

7. An extension of this activity is to allow older students to select an amphibian or reptile to research and become an “expert” on.  Using local field guides, students can find out about scientific names, breeding seasons, special characteristics, and call descriptions.

Teacher Resource Materials

NSTA has published a comprehensive book with activities entitled, Hands On Herpetology: Exploring Ecology and Conservation (Schneider, Krasny & Morreale 2001).  Ranger Rick’s NatureScope Let’s Hear It For Herps! (National Wildlife Federation 1987) is an activity-based magazine designed for teachers of students in grades K-8.  Two of our favorite activities are “Herp Observations” and “Built to Survive!”.  The Massachusetts Audubon Society has published a handbook, Vernal Pool Lessons and Activities: A Curriculum Companion to CERTIFIED: A Citizen’s Step-by-Step Guide to Protecting Vernal Pools (Childs & Colburn 1993).  Our favorite activity is “Migrating Amphibians Game”.   This is a game that simulates the difficulty amphibians have in migrating to a water source to reproduce.  Animals Alive! An Ecological Guide to Animal Activities (Holley 1997) provides background information on amphibians and reptiles plus how to care for them in the classroom.  

 
There are a number of extensive websites to use for species identification, frog calls and general amphibian information.  The Terrestrial Salamander Monitoring Program provides an excellent web site regarding salamanders and artificial coverboard monitoring.  A list of target salamander species for a coverboard plot is given at http://www.im.nbs.gov/sally. Two other excellent Internet sites to help in the area of identification are www.npwrc.usgs.gov/narcam/idguide/specieid.htm and www.cortland.edu/herp.  The Biological Resource Division of the U.S. Geological Survey provides information on the North American Amphibian Monitoring Program at www.mp1-pwrc.usgs.gov/ampibs.html.  Information about the occurrence of malformations in amphibians can be found at www.frogweb.gov.  Frogwatch USA (www.frogwatch.org) is a long-term frog and toad monitoring program managed by the National Wildlife Federation in partnership with the U.S. Geological Survey. 


Several videos give students an excellent introduction to amphibians and their life histories.  Amphibians, is an Eyewitness video available through Acorn Naturalists, 1-800-422-8886.  National Geographic has produced a video, Reptiles and Amphibians.    

The Oregon Coast Aquarium has created a Web-based murder mystery, The Case of the Disappearing Frogs, where students (3rd grade and up) work to unravel the causes behind the mysterious disappearance of 3,000 little frogs (www.aquarium.org/education/spotlight/disappearingfrogs/corepage.htm).

Project WILD has several activities related to amphibians and reptiles.  The Beautiful Basics teaches students to identify the five basic survival needs shared by people and all other animals.  Environmental Barometer teaches students ways in which the presence of wildlife can be seen as an indicator of environmental quality.  Shrinking Habitat teaches students to understand how shrinking habitat is a critical problem facing wildlife. Wetland Metaphors teaches students to recognize characteristics of wetlands and to understand their importance to wildlife and humans.  Project WILD is a publication of the Council for Environmental Education.   

Table 1.  The following National Science Education Standards are addressed by these activities.

	Science as Inquiry Standards (K-12)


	Field Survey Project
	Flat Herps
	Breeding Seasons
	Dot Distr. Maps
	Habitat

Frag. 

Sim.
	Where Do I Belong? Game
	Frog Call Activity
	Habitat Explore

	Students develop an appreciation of the nature of science.
	X
	
	
	
	
	
	
	

	Students develop the skills necessary to become independent inquirers about the natural world.
	X
	
	
	
	
	
	
	

	Students have the opportunity to ask questions, plan and conduct investigations, and use appropriate tools and techniques to gather data.
	X
	
	
	
	
	
	
	

	Students have the opportunity to think critically and logically about relationships between evidence and explanations, construct and analyze alternative explanations, and communicate scientific arguments.
	X
	
	
	
	
	
	
	

	Characteristics of organisms (K-4)
	
	X
	X
	X
	
	X
	X
	X

	Life cycles of organisms (K-4)
	
	
	X
	X
	
	
	
	X

	Organisms and environments (K-4)
	
	X
	X
	X
	X
	
	X
	X

	Structure and function in living systems (5-8)
	
	X
	X
	X
	X
	X
	X
	X

	Populations and ecosystems (5-8)
	
	X
	X
	X
	X
	
	X
	X

	Diversity and adaptations of organisms (5-8)
	
	X
	X
	X
	X
	X
	X
	X

	Characteristics and changes in populations (K-4)
	
	X
	X
	X
	X
	
	
	X

	Changes in environments (K-4)
	
	
	X
	X
	X
	
	
	X

	Populations, resources, and environments (5-8)
	
	X
	X
	X
	X
	
	
	X

	Risks and benefits (5-8)
	
	
	X
	X
	X
	
	
	X
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