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Introduction 


Middle school students are ready and willing to become activists for the environment. They are waiting, impatiently at times, for guidance about how they might make meaningful changes to improve our world.  This chapter focuses on herpetology (the study of reptiles and amphibians) using box turtles as a specific case study of using the environment as a context for integrating the middle school curriculum.  Examples of middle school instruction in language arts, mathematics, social studies, and science, the core middle school subjects, as well as visual arts and technology will be given using a study of the box turtle as the thematic core.  

David Sobel’s (1999) developmental stage of ecological awareness, which he calls Social Action: Saving the Neighborhood, explains that middle school students are interested in themselves, their peer group and their connections to society and are eager for social action such as recycling projects, stream clean-ups or debating land use issues. In addition, adolescents are ready for outdoor challenges that involve social groups, as well as solo challenges. Many teens are drawn to eco-challenges that they see on the Discovery Channel. The Box Turtle Project offers a solution to curriculum integration dilemmas as well as meets young adolescent students’ needs to save the environment and meets their interests in the challenges of working outdoors. 

Case Studies and Investigating Issues through Skill Development


Many environmental educators argue that our relationship to the natural world occurs in a ‘place’, and it must be grounded in information and experience (Snyder 1990). Many teachers recommend that students document their learning about place by keeping a nature journal.


Leslie and Roth (2000) in Keeping A Nature Journal create a delightful, informative book of colorful sketches, powerful quotations and provocative descriptions. One contributor, a teacher and naturalist-artist, writes of her experiences journaling, “I’ve become convinced, that if you want to understand and become connected to your environment, keeping a field journal is one of the fastest ways to accomplish this goal. One simple periodical act—that of marking where the sun rises and sets on your horizon each day—provides a sense of your place on this earth and in this solar system. Noting when the rain falls--or doesn’t—sets up another rhythmic connection. Making quick sketches of one or two critters you observe on a walk—another connection”. We strongly recommend that middle school students keep a journal to document their involvement with the Box Turtle Project. 
Hungerford, Volk and Ramsey (1992) present two models for finding a place for environmental education in the curriculum: 1) Case Studies and 2) Investigating Issues through Skill Development. The first approach, the case study, is an infusion model that is a teacher-directed analysis of a specific environmental issue such as the reintroduction of the red wolf. This approach gives the teacher much flexibility and control as the curriculum designer. 

The second approach, the Issue Investigation Skill Format, is an insertion of skill development into the curriculum for investigating issues.  The approach includes writing research questions, obtaining information using primary methods of investigation, interpreting data, investigating an issue and developing issue resolution plans. The investigation skill methodology developed by Hungerford, Litherland, Peyton, Ramsey and Volk (1988) is organized into six modules. Teachers should look at both of these approaches with an eye toward connecting students to place. Issues surrounding water quality, solid waste management, green space, inner city restoration, land use, exotic or introduced species, and endangered species speak to the needs of local communities and invite students to become active citizens on their own behalf.

In the Piedmont of North Carolina a noted middle school teacher (Vickers, 2002) chooses questions that surround issues such as: 

• Where can we find landfill space for our waste in Any City, North Carolina?

• How can we meet the water needs of a growing city that is not located by a river?

• What are the pros and cons of constructing the new Federal Express (or any other corporation) Hub in Any City?

• What are the problems associated with the reintroduction of red wolves in Eastern North Carolina or any other species in any other regional area in any other state? 

• What is happening to the spruce and fir trees on the highest mountain peaks in western North Carolina or trees (or other vegetation) in other states?

 Students, in groups, use the local news and newspapers to develop a list of local and regional issues to research, investigate and debate. All research involves interviews and visits to sites beyond the school; thus, students are encouraged to find teachers and experiences from the community and region in which they live. Students make posters, create PowerPoint presentations or develop debates around these issues. Guest speakers are asked to participate. Class time is used to find web sites, practice research skills, develop interview questions, and make plans for their investigations. Working in cooperative teams helps students divide their time and energy to facilitate progress. The teacher functions as an encourager, motivator and facilitator. The final evaluation of each presentation is done with selected criteria that are determined by the class and a self-evaluation is also included. Action criteria may include writing letters to city council members, county commissioners, and/or state legislators or writing newspaper editorials. Students may, in fact, affect local and regional change, as well as inform their communities about pressing environmental issues.  The Box Turtle Project offers an excellent example of a curriculum endeavor that lends itself to the investigation of issues through a skills development approach. 

Rationale for the Specific Case Study or Why this is an Important Topic  (The Asian Turtle Crisis has become our Turtle Crisis)

[NOTE:  The following information on the Asian Turtle Crisis comes from a web site maintained by the New York Turtle and Tortoise Society at http://nytts.org/asianturtlecrisis.html.  Most of the material has been paraphrased for this chapter to provide teachers with the necessary background to understand this environmental issue and concern and be able to share that information with students in their classes.]

The exploitation of Asian turtles has brought many reptilian species to the brink of extinction. Southeast Asia (including Laos, Cambodia, Bangladesh, Vietnam, Malaysia, and Indonesia) is being stripped of its turtles for China’s food markets.  A billion people in China are wielding newfound economic power and millions of turtles are being wrenched from their habitats to meet the insatiable demand and high prices offered by Chinese markets.

 
According to the Chelonia Research Foundation, turtles are survivors of countless millennia including the great extinction of the dinosaurs,  but turtles now face imminent demise at the hands of humans.  We are facing a turtle survival crisis unprecedented in its severity and risk.  Without intervention, countless species will be lost over the next few decades. 
     
The decline of turtle and tortoise populations worldwide has caused serious concern among scientists and wildlife conservationists for more than twenty years.  But over the past decade the impact of the Chinese market on the already precarious status of Asian turtles has reached disastrous proportions.  All the turtles of Southeast Asia, 65 species, a quarter of the world’s total, are now in grave danger. 

Two excellent articles on the Asian Turtle Crisis have hot links on this web site. Wendy Williams (1999) describes the arrival of transport trucks, the endless numbers of animals for sale (10,000 turtles were sold in markets in two Chinese cities in just one day), and the slaughter of turtles in China (they are slaughtered live in the markets, including Chinese markets in the USA).  Ted Williams (1999) personalizes the Asian Turtle Crisis by describing the three red-eared sliders his sisters kept as pets when they were young children.  The trouble is, the three red-eared sliders were actually many red eared sliders that his parents replaced as each turtle died, disposable pets, Williams called them.  Williams’ article details the knowledge that around the world, turtles are being sold as pets and spreading disease. 

Many of the turtles sold in Chinese food markets are banned from trade by the Convention on International Trade in Endangered Species (CITES), and many of the turtles are American turtles caught in the wild including Florida soft-shells, red-eared sliders, and snapping turtles.  

Most Chinese turtle species have become commercially extinct, and many Southeast Asian species very nearly so.  No definitive studies indicate the drain on American turtles.  Estimates are that 25 million turtles were exported from the USA for the food and pet trade between 1993 and 1997. The word ‘crisis’ really takes on meaning when according to one herpetologist given the volume of the turtles sacrificed, there are probably more individual endangered animals being killed for food every day than we could conserve in a lifetime. 

Mature, wild-caught turtles are prized in Chinese markets because they are thought to confer wisdom, health or longevity when consumed.   Turtle meat is a status symbol.  We like lobster; in China, it's turtle. People in China pay handsomely for the chance to eat turtle soup or turtle jelly or take folk medicines made from ground-up turtle shells, including virility potions.  A turtle is the perfect gift to give an honored relative. A commercially extinct Chinese three-striped box turtle, believed to cure cancer, sold for $10 fifteen years ago but now brings $1,200.

A third of the world’s 266 known turtle species are threatened with extinction.  A sustainable harvest of wild adult turtles is not possible. One wild adult represents an enormous genetic investment. And yet wild adult turtles are legally and routinely caught and sold in domestic and foreign markets.  Now that old-world turtles are in short supply and, in some cases, protected, North American box turtles are in greater demand.  Box turtles, which can live for 120 years, are legally caught and peddled in this country. 

Populations get decimated suddenly by experienced poachers or over years by incidental collecting. Steve Garber, studied a wood turtle population for twenty years on 2,471 acres controlled by the South Central Connecticut Regional Water Authority.  All was fine with his 133 marked subjects until 1983, when the watershed was opened to public recreation.  Immediately the turtles began to disappear.  Garber was baffled.  He checked disease, road mortality, and predation.  Finally, he discovered hikers were taking the turtles home one at a time.  In 1991 only 14 remained.  In 1992 they were gone.  

Spotted turtles and map turtles are stressed by the pet trade.  Bog turtles, declared federally threatened in 1997, go for about $1,000 each on the black market.  We now take it for granted that birds are totally off-limits, but in many cases catching and selling wild turtles is completely legal.

Pet stores still carry red eared sliders, selling them for $10 to $15 each, but the silver-dollar-size ones are no longer available.  In 1975 the USA Food and Drug Administration banned domestic sale of turtles less than four inches in length because they were causing an estimated 300,000 cases of salmonella annually.  Today about 8 million hatchlings, most of them laden with salmonella, are annually exported to 60 nations.  

The pet-turtle business is infecting people and turtles around the world. When the pets get sick or their owners tire of them, they are tossed or flushed into habitat occupied by native turtles.  Red-eared sliders are now established in the wild all over the world.  In Washington they are competing with the vanishing pacific pond turtle.  In the southeastern states they are compromising the genetic integrity of yellow-bellied sliders by breeding with them.  Two years ago the 16-member European Union banned the import of red-eared sliders because of the damage they are doing to European pond turtles.  Meanwhile, in the Mississippi system, the one place red-eared sliders belong, they are in decline. 

Western desert tortoises and southeastern gopher tortoises are getting a fatal respiratory-tract infection that they may have contracted from imported tortoises unleashed in their habitat.  Nearly 250,000 desert tortoises are kept as pets in California, Arizona, and Nevada, and wherever the respiratory disease is encountered, feral (domestic animals that have been released or escaped into the wild) tortoises are found nearby.  Recently, the malady has shown up in North American box turtles. 

Quickening the spread of turtle disease here and abroad is the belief of some individuals that good karma can be had by being kind to captive turtles, i.e., setting them free.  In America and around the world you can buy wild-caught specimens for the express purpose of releasing them, except that in many cases they don’t belong in the places they are released.  In New York City a dealer of Florida soft-shell turtles, a species that lives in warm freshwater habitats, recently sold a load to a Buddhist temple, then watched while the animals were ceremoniously dumped into New York Harbor.

According to the Director of the Turtle Hospital of New England, in Upton, Massachusetts, virtually all turtles from pet stores are desperately sick when purchased.  It takes about six months to clean them up, rid them of parasites and fatten them up; some turtles are half the body weight they ought to be.  Approximately 95 percent of the wild turtles that enter the pet trade are dead within a year.  Pet stores make their money selling the expensive setup that goes with your pet so if your pet dies, it doesn’t matter to them, because with that kind of investment, you are going to buy another.

The primary mission of this Turtle Hospital is to someday restock turtles from Southeast Asia.  The Hospital works with nine needy Southeast Asian species that are the most practical to obtain and breed.  The main problem is that the turtles arrive in frightful condition.  Many haven’t eaten for six months; some have been packed on ice.  Having been kept in filthy water and mixed with turtles of all species, they are loaded with pathogens and parasites. 

 
The Director of the Turtle Hospital does not believe that we can stop the slaughter. Instead, she says, we must establish refugee populations in as many places as we can, wait for the animals to become extinct in the wild and wait for people to value them alive. The Director states, “The only chance turtles have is for people to care passionately about them.  But if you grow up without ever having turtles as pets or ever coming close to them in the wild, you become an adult who doesn’t care if turtles stay on the planet.  People who want a turtle shouldn’t go to a pet store, and they shouldn’t catch one.  They should contact a turtle society and get the name of a reputable breeder.  Turtles sold by breeders are expensive, but more likely to be healthy.  People need to understand that turtles are long-lived; nobody should buy one without being willing to make a 50-year commitment.”  (Williams, T., “The Terrible Turtle Trade,”  Audubon. 1999. <http://nytts.org/asia/twilliams.htm> (1 Nov. 2003)).So, The Asian Turtle Crisis has had lasting impacts in the USA and in our state. 

The Local Problem in North Carolina

The number of turtles taken from North Carolina jumped from 460 in the year 2000, to more than 1600 turtles in 2001, to more than 23,000 turtles in 2002, an increase that worried state wildlife officials so much that they sought and secured legal protection for North Carolina turtles. This law enables the N.C. Wildlife Resources Commission to regulate the harvest of certain reptiles and amphibians. This bill (S825) can be found at http://www.ncga.state.nc.us/homePage.pl and is entitled "Protect Certain Reptiles and Amphibians" (enter web site using Bill Look-Up feature).

This law prohibits the commercial taking of certain kinds of turtles, including basking and sliding turtles, until the state can adopt limits.  Other states, including Mississippi and Alabama, have stopped the commercial collection of turtles in recent years. 

A fact sheet on turtle harvest in North Carolina and previous press releases are available on the Commission's Web site, www.ncwildlife.org (under Search type in "Press releases/What's New"). The commission believes a third of the state's 21 turtle species are in jeopardy from collectors and habitat loss. International market demand has increased the number of turtles taken in North Carolina, which had no regulations on commercial harvesting of freshwater turtles until 2003. Sea turtles are protected because they are listed as threatened or endangered on the Endangered Species List. 

Turtle trappers are casting nets primarily for the yellow-bellied slider, a pond turtle often seen basking on logs. Female yellow-bellied sliders bring $5 apiece. Reptile dealers raise the turtles in ponds, incubate their eggs, and then ship the hatchlings overseas to be sold as pets and consumed as food. Last year, one dealer alone (a Louisiana citizen) trapped 17,000 turtles in North Carolina, all for the price of one $5 permit. He also hauled 30,000 live turtles out of South Carolina in a cattle trailer. 

Case study of North Carolina


There is a slogan among environmentalists which says, “Think globally, act locally” which simply means that as teachers we should focus on the big problems that face our societies today and identify ways to make these global issues locally relevant.  There are several relevant global issues that can be broached through a study of local herpetology.  The study of reptiles and amphibians as bioindicators (using the presence or absence or abundance of specific living organisms to determine abiotic parameters (physical characteristics such as temperature, pH and humidity) of a habitat) and the declining populations of reptiles and amphibians (a new movement has arisen in the herpetological community with the goal of ‘keeping common animals common’) both offer a global focus but allow local fieldwork, data collection and data analysis.

The purpose of this project, from a scientific standpoint, is to determine the box turtle population in a particular area and to study the movements, activities and threats to this population of box turtles. Eastern box turtles (Terrapene carolina carolina) are long-lived reptiles that are late to mature and have few offspring.  Habitat loss, road kill, and international pet trade demands are a few of the reasons that concerned scientists are raising questions about viable population numbers and this species’ long-term survival.  The United States submitted a proposal to regulate box turtle trade to other member nations of the Convention on International Trade in Endangered Species (CITES) in 1994.  Due to a lack of national biological data for this species, conclusive evidence of their decline could not be determined.  However, it is the belief of many respected scientists that continued pressures on this species will be detrimental to their survival given their particular biological characteristics (Howe, 1996).  All box turtles (genus Terrapene) are now listed on Appendix II of CITES (Dodd, 2001). 

The following sections of this chapter offer specific suggestions for the middle school curriculum in six different disciplines all geared toward the Box Turtle Project.

Language Arts Lessons 

In North Carolina, the goal of the middle school language arts curriculum is to foster personal, social, and civic literacy.  A spiraling program, it is based on strong connections between oral language, written language, and other media technology; the study of expressive, informational, argumentative, critical, and literary communication; and the study of language and the conventions of grammar, which both under gird and permeate the study of language arts. 

Language arts is probably the easiest subject area to integrate with any other subject area and often forms the focus for integration.  Numerous units in school are designed around a novel, short story, poem or mystery.  

The North Carolina Department of Public Instruction (DPI) developed an 8th grade interdisciplinary unit combining language arts and science around a book called The Weird-O (1991). This book by Theodore Taylor is the story of two teenagers and their interests in black bears in the Dismal Swamp.  The book details the controversies among bear conservationists and hunters in the Dismal Swamp.  DPI provided class sets of this short novel to every middle school in the state with the idea that 8th grade teachers would teach an integrated unit planned around the book.  It is not uncommon to have grade levels at a particular school focus on specific book studies but the integrated nature of this book project, between language arts and science teachers, was unique.  

If reading is not a central focus of an integrated project then writing could certainly be a focal point of any interdisciplinary study.  Writing persuasive pieces, drafting legislation, penning myths, and writing scientific reports could all be used in the Box Turtle Project.

Following are several specific ideas about ways to integrate the Language Arts in the Box Turtle Project. One of our favorite books is a book of poems (or nonsense verses) called Flornithology: How to tell the Birds from the Flowers which is available on the web at http://www.geocities.com/Vienna/2406/cov.html. This book, written in 1907 by physicist Robert Williams Wood can be read online.  The book is actually about a lot more than just telling birds from flowers.  The most well known image from this book is probably that of a famous woodcut, comparing and contrasting the pansy and the chimpanzee.  I think that students could read and translate these poems (the language is 1907 English) into modern day English.  Students might also create their own examples (verses, poems) of Flornithology such as the following poem that we wrote called The Box Turtle and the Crepe Myrtle
Summer’s Season of Fauna and Flora

Prefer the humid heat of summer’s hurdle.

Beautiful in their own ways,

Each will enrich your summer days.

One travels with its house as home 

The other’s flowers make a dome.

Author Paul Fleischman has written two books which are collections of poetry to be read aloud by two readers. I Am Phoenix (1985), focuses on birds while Joyful Noise (1989) focuses on insects.  Each poem is factually based as well as beautifully written. Joyful Noise won a Newberry Award.  Your students could write poems for two voices about a variety of turtles.  

A classic work of American literature that you might want to use with your students is John Steinbeck’s The Grapes of Wrath.  We would suggest using excerpts from the book, especially Chapter 3, which focuses on a land turtle.  Steinbeck describes the travels and travails of a land turtle as it lumbers across a field, to a roadside embankment and climbs to the road where it is nearly hit by a car. A truck swerves to hit the turtle, but its wheel strikes only the edge of the shell and spins it off the highway. The turtle lies on its back, but finally pulls itself over and moves forward. 


Literary critics suggest that the turtle is a metaphor for the migrant farmers whose stories and struggles are recounted in The Grapes of Wrath. The turtle, like the migrant farmers, carries its home on its back wherever it travels.  The turtle plods along but is consistently confronted with danger and setbacks, specifically those of modernity and business. Steinbeck made it clear through the symbol of the tenacious turtle that the migrants will be successful in establishing a new life in California. 

Another well-known writer, Ogden Nash (1902 – 1971), a poet of numerous short rhymes had this to say about turtles in general:

The Turtle

The turtle lives 'twixt plated decks

Which practically conceal its sex.

I think it clever of the turtle

In such a fix to be so fertile. 
Students could read more about Nash or write poems about specific turtle species using Nash’s rhyming patterns. You can read Nash’s verses online at http://www.aenet.org/poems/ognash4.htm.
Using technical reference sources is a desirable language arts skill. The most highly acclaimed book on box turtles is Dodd’s (2001) North American Box Turtles. It is an easily readable treatise on the animal that forms the focus of study for this chapter.  Middle school students can use it as a resource to compare and contrast information they locate about box turtles from other resources in order to judge the value and reliability of the information they find. Distinguishing between valid and invalid sources of information including information online as well as text materials is an important skill for middle school students to develop.

Many cultures celebrate turtles as symbols.  Turtles have been used by some American Indian tribes as instruments and decorations. There are many legends about turtles in American Indian literature.  Students find it fascinating to determine the source and wisdom of some of these legends. Another popular activity for middle school students we have worked with is having them write and then share children’s books about turtles with students in elementary schools. All of these language arts activities have the potential to contribute significantly to the Box Turtle Project.

Mathematics

Numbers have meaning but in many mathematics classes learning about mathematical operations is typically relegated to the skill, drill and kill basics of memorizing facts and rules for operations.   Instruction typically involves almost no application. In the Box Turtle Project students learn to use numbers to support their position statements in persuasive writing pieces, to draw conclusions about data sets, and to gain information about habitat and abiotic conditions in box turtle habitat.  The following paragraphs relate our Box Turtle Project to the goals and objectives in the North Carolina middle school mathematics course of study, which is based on national standards in mathematics.

Middle grades students in the US are in an interesting transition mathematically speaking.  Some students are ready for pre-Algebra and Algebra concepts which require abstract reasoning skills while other middle school students need another year of transitional mathematics with a focus on advanced mathematical concepts such as percentage calculations and ratio and proportion problems.  Working with box turtles and box turtle habitat offers multiple opportunities to have students work with real mathematical ideas and science concepts that depend on an understanding of mathematics.  For example, students can count rings on scutes and estimate the age of box turtles.  Students can follow nests and count eggs laid and eggs hatched and calculate a hatching percentage.  Students can compute simple descriptive statistics such as the average home range area of each turtle, the ratio of males to females in the population captured, sexed and marked, and the ratio of home range to age of turtles captured. 

Students can graph data from various sources from the box turtle study including time of day activity is observed, date (month and day) of matings observed, date of first movement above ground in the spring, and last movement above ground in the late fall. The middle school students we worked with estimated dates when turtles would first be found moving in the spring and then organized students’ guesses graphically to determine the prizewinner for this box turtle project activity.  Our students established informational databases by collecting data, inputting it, organizing it and searching and sorting files to use in the Box Turtle Project.

Students mark box turtles by filing a pattern on their outer scutes with a triangular file, which allows subsequent positive identification of each turtle located.  Students also take a number of measurements of each box turtle captured (See Figure 1).

Mathematics concepts in measurement, geometry, data analysis and probability, and algebra, can be covered in the box turtle project.  The study of perimeter, area and surface area and relationships among length, perimeter, area, and volume are included.  Students can draw objects to scale and use scale drawings to solve problems. Students study transformations and become proficient at visualizing and recognizing transformed figures in the coordinate plane.  Three-dimensional figures are drawn using different views. 


Students investigate problems involving multiple data sets.  More sophisticated representations, such as histograms, box plots, and scatter plots, highlight an increased understanding of the spread and grouping of data and the relationships between variables.  Students identify basic patterns and trends in tables and charts and use them to make predictions. Students explore extremes in data and the misuse of representations to communicate information. 

Experimental results are compared with theoretical probabilities and students learn that the level of agreement between the two often depends on the number of times an experiment is repeated.  Students learn to make inferences and predictions based on the outcomes of their experiments. 


From tables and graphs students recognize linear and nonlinear relationships and functions.  Students solve relevant and authentic problems using appropriate technology and apply these concepts as well as those developed in earlier years.

As graphing is an integral part of the box turtle project, the following goals and objectives are easily met through the project: 
• Collect, organize, analyze, and display data (including box plots and histograms) to solve problems.

• Calculate, use, and interpret the mean, median, mode, range and frequency distribution for a set of data. 

Mathematics is easily integrated into the Box Turtle Project, providing multiple examples of need-to-know mathematics with applications directly related to the study.

Social Studies

In North Carolina middle school students study Europe and South America in the 6th grade, Asia, Africa and Australia in the 7th grade, and the state of North Carolina in the 8th grade. The social studies program, recognizing both the social-emotional needs of middle grades students as well as their intellectual needs, encourages students to investigate and respond thoughtfully to questions about their world today.  This curriculum recommends that teachers and students utilize community-related resources such as field trips, use map reading skills, interpret charts and graphs, and describe factors that determine changes in distribution of populations, resources and climates and then evaluate effects on the environment.  

In the Box Turtle Project, students describe the environmental impact of events such as fragmentation and loss of habitat on environments and subsequent populations of box turtles.  Studying distribution maps of different species of box turtles is an excellent way to include geography in the curriculum.  Range Maps offer yet another way of integrating map studies with your local investigations of herps. 


U.S. populations of box turtles can be compared with other box turtles around the world. The Asian Turtle Crisis can be explored in great detail and compared with other issues that threaten turtles in other areas of the world.  


A study of the legal system, at both the federal and state levels, is easy to incorporate in the Box Turtle Project.  A very appropriate investigation would be to determine how bills become laws at both federal and state levels. In North Carolina our state legislature recently approved a bill to protect certain turtle species from exploitation.  For more information on this bill use the “Bill Look-Up” feature and enter the number of the bill: S825  (the name of the Bill is Protect Certain Reptiles and Amphibians on the N.C. Wildlife Resources Commission’s web site at www.ncwildlife.org.

Science

The North Carolina middle school curriculum encompasses four strands of study 1) the Nature of Science  (science as a human endeavor, the nature of scientific knowledge, and historical perspectives of science); 2) Science as Inquiry (the ability to understand and do scientific inquiry and the ability to perform safe and appropriate manipulation of materials, scientific equipment, and technology). 3) Science and Technology (understanding technology and the ability to perform technological design); and, 4) Science in Personal and Social Perspectives (personal and community health, population growth, environmental quality, natural and human-induced hazards, science and technology in local, national, and global challenges, and careers in science and technology).

Middle school students are undergoing extensive psychological, physiological, and social changes, which make them curious, energetic, and egocentric. Middle school science provides opportunities to channel their interests and concerns, provided it maximizes their exposure to high interest topics. Middle school learners need to see a direct relationship between science education and daily life. Investigations designed to help students learn about themselves  (human biology/health issues) and their world (environmental quality/space exploration/technology) motivate them.

The following science objectives are easily met through the Box Turtle Project: 1) Describe ways in which organisms interact with each other and with non-living parts of the environment including limiting factors, coexistence/cooperation/competition, and symbiosis. 2) Evaluate the consequences of disrupting food webs. 3) Explain how changes in habitat may affect organisms, and 4) Analyze practices that affect the use, availability, and management of natural resources including land use, urban growth and manufacturing.


Additional science lessons (Smith 2001) that can be taught to help middle school students better understand the Box Turtle Project include lessons on soil pH and temperature, ecology, topographic maps, morphological comparisons between box turtles and middle grades students, sexing and aging turtles, habitat type, succession patterns, and turtle conservation.  Full lesson plans (Smith 2001) are available at http://www.uncg.edu/cui/courses/matthews/.
Visual Arts Integration

According to the North Carolina Standard Course of Study in the middle grades, students’ art making becomes infused with a variety of images and approaches, including those of popular culture and they may want to incorporate elements from this culture into their art. Study of historical and cultural context gives students insight into the role of visual arts as a record of human activity.  Students’ understanding and appreciation of art becomes stronger and continues to build as they develop their own level of competence and personal style as artists. 

 “Visual arts are inherent in the lives and learning of all societies and cultures throughout history. The arts bridge knowledge, imagery and aesthetics across the humanities, mathematics and science. As a result of this interconnectedness, visual arts penetrates all areas of study causing synthesis in understanding for the learner.”  (DPI website)

The visual arts can be used throughout the Box Turtle Project.  Students can illustrate the children’s books on turtles that they write.  They can use art to illustrate their papers and projects and homework.  The students we worked with on the Box Turtle Project designed logos and T-shirts for our Turtle Team members.  Art projects focus on art as a means of communication and persuasion including interpreting the environment.

Technology Integration

Many technology objectives can be met by the Box Turtle Project.  Students definitely learn to identify uses of technology in the workplace using GIS units to gather data about turtle locations, using radio telemetry to track turtles, using digital scales to weigh turtles, using computers to maintain a database of information collected about turtles and using keyboarding and word processing and desk top publishing skills to prepare programs to share their knowledge with others. Students also learn to use simple graphing programs to display data. Technology integration is easy with the Box Turtle Project.

Resources 


There are many resources that teachers can use to help them prepare and teach an integrated unit in the middle grades on herpetology.  The National Science Teachers Association published a paperback called Hands-on Herpetology (2001) that has good information and good lesson ideas, especially in science. 

A national organization called PARC (Partners in Amphibian and Reptile Conservation) has a web site at http://www.parcplace.org/.  The mission of PARC is to conserve amphibians, reptiles, and their habitats as integral parts of our ecosystem and culture through proactive and coordinated public/private partnerships. PARC has a number of educational materials on their web site including: wetlands brochures, posters, fact sheets, species accounts, teacher resources and activities.

According the PARC web site, although there are many reasons for the declining populations of reptiles and amphibians including habitat loss, air and water pollution, and disease, the need for conservation action is immediate. Amphibians and reptiles are important parts of our biological diversity and play critical roles as predators and prey in ecosystems. Even more importantly, amphibians and reptiles are sensitive indicators of environmental health and quality. Their declines are clear signals of problems that could ultimately affect human health.

If you live in an area of the country where box turtles are not common, another terrestrial turtle or even an aquatic turtle can serve as your case study. If you happen to live in a place where reptiles are not common, then use an amphibian (frog or salamander) as your case study.  Or, if you are more interested in amphibians than reptiles then simply substitute a study of amphibians for reptiles (See Figure 2). Whatever your focus, reptile and amphibian populations will benefit from your study as well as your middle school students!
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Box Turtle Morphometric Data Sheet

Sample

Fill out a separate sheet for each turtle. Use pencil or indelible ink pen.

Site Name: 
                      Turtle Species:

  Turtle #




Date:



Time:

    Recapture?  Y  or N

Observer(s):

               









Name and address of collector(if turtle is brought into the lab):                                                                                           
                                         



                 







                       


      
Phone:

      
 _____ 

Is this individual willing to return this turtle to the site of capture?   Y  or N                                       

Exact location of capture (county, nearest town, road no. & distance to nearest intersection, name of landowner, etc.):





__________________
Gender:    M
or F

Mass (g): 





Age:

Confidence Rate: 

 (0=can’t age, 3=sure of age)

Measurements:





Scute Counts:

____________Plastron Length to Anterior Hinge (mm)

Vertebrals


 

Plastron Length to Posterior Edge (mm) 

Right Costal


 

Straight Carapace Length (mm):


Left Costal

 

Overall Width at Hinge (mm):


Right Marginals
 

Max Width (mm):




Left Marginals
 

Shell Height (mm):


Y       N 
Digital photo taken of carapace?   



Y       N
Digital photo taken of plastron?  

Turtle’s Activity/Behavior:

_____________________________________

[image: image1.png]



Weather conditions:











Approx. Temp.:
   Did you observe this turtle eating?  Y  N
If yes, what: _______
Anything identifiable in scat?


 

Habitat:


    (1 = road, 2 = edge of field and forest (w/i 5m of edge),

 3 = field, 4 = pine/hardwood, 5 = stream or stream bank, 6 = open wetland, 

7 = forested wetland)
Injuries/Defects/Parasites:



                   


______

[image: image2.png]


Please indicate below where injuries and defects occur:
[image: image3.png]



Describe dominant vegetation: 
         





_____

Capture Method:
   (1= signal, 2= visual search, 3= dog, 4 = road capture, 5 = Other)

Date and Time of Release:


         






Was turtle released at point of capture?
Y      N

If not released at point of capture, please explain:
                           
______

If not released at point of capture, where and how far from the point of capture 

was turtle released?   











Comments:









         


Figure 1: Sample Box Turtle Morphometric Data Sheet
Figure 2.  Distribution of Amphibian and Reptile Species in the USA

(from PARC brochure)

http://www.parcplace.org/documents/GeneralHerpInfo/learnabout3.htm
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