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ABSTRACT 
 
 
 

Large exotic mammals, or “charismatic megafauna,” have been the subject of 
popular campaigns conveying environmental messages with the goal of inspiring pro-
environmental attitudes, behaviors and support, both political and financial. Examples 
include the Polar Bear and the World Wildlife Fund’s Giant Panda. However, the species 
selected are usually mammalian and are less likely to serve as indicator species, under-
representing the delicate minifauna that is commonly found around us. This study 
investigates the potential for "charismatic minifauna,” attractive, small, common local 
animals, to generate change in environmental behaviors in high school students. The 
author compared a minifauna-themed program, which focused on frogs as the minifauna 
species, and a global-themed program that was internationally focused. Both 
presentations covered identical environmental problems:  invasive species, chemical 
pollution, and habitat loss.  Both presentations incorporated various learning styles, and 
utilized a hands-on lab in which organic pesticide was mixed. Online surveys were 
conducted pre-presentation and post-presentation.   The study found only small changes, 
and did not find an overall difference between the frog group and the global group. 
However, the study identified potential opportunities for further evaluation of the theory 
particularly, if live species are used in the classroom  
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INTRODUCTION 

Senegalese conservationist, Baba Dioum said “In the end, we will only conserve 

what we love, we will love only what we understand, and we will understand only what 

we are taught.” (1968, New Delhi, India). Every living person is a steward of this planet, 

and makes an impact no matter how minute it may seem.  Without recognizing what 

surrounds us and how our world works, we are likely not to understand our impact upon 

the environment.  We may treat nature with indifference, and certainly take “things for 

granted,” that the riches of nature will always be endlessly available to us.  

 Environmental education is one component of overall environmental stewardship. 

The goal of environmental education is to raise awareness and increase knowledge, to 

educate students so that they may make informed choices instead of careless and 

unintentional actions that, multiplied across billions of people, degrade our planet and its 

inhabitants (NAI, 2007).  All good education must provide first, meaningful fact-based 

content and context; and second, use an effective delivery method to convey the material. 

Environmental education is defined as “A learning process that increases people’s 

knowledge and awareness about the environment and associated challenges, develops the 

necessary skills and expertise to address the challenges, and fosters attitudes, motivations, 

and commitments to make informed decisions and take responsible action.” (NAI, 2007). 

One of the particular challenges facing environmental education is the global character of 

many environmental issues.  Environmental problems may seem abstract and distant, 

involving dire consequences someplace far away in some forbidding future that may not 
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seem urgent, relevant, or even interesting to a student sitting in a comfortable American 

classroom with running water, heat and cooling, and a bucolic playground.  Trying to 

convey that the incremental decision of what to do with an empty soda can or plastic bag, 

what to spray to get rid of the weeds poking through the brick patio pavers, or picking a 

pet, can result in significant environmental impacts as a result of the cumulative 

consequences of millions of these decisions made every day is a teaching challenge.  

Environmental educators must convey essential science facts including cause and effect, 

and encourage positive environmental attitudes and behaviors, with the goal of helping 

students understand the environmental consequences of their actions, resulting in 

informed decisions on environmentally impactful behaviors.  This is particularly true in 

discussions about what an individual can do to help prevent or ameliorate an 

environmental issue, because many problems require hard work on our part.  It is not 

always quick or convenient to recycle, eat less meat, or walk instead of driving a car 

everyday. Superior environmental education can convey the urgency of environmental 

issues persuading students to confront the reality that these matters are not something 

distant, they are environmental issues that are affecting their lives now. 
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CHARISMATIC FAUNA  

Charismatic megafauna is broadly defined across many sources as a large, 

recognizable animal species that encourages an emotional response in people (Barney et 

al., 2005; Caro, 2010; Leader-Williams and Dublin, 2000). These charismatic megafauna 

have, for decades, served as “the face” for environmental campaigns designed to marshal 

public support confronting a specific environmental threat.  A well-known example 

would be the use of the Giant Panda (Ailuropoda melanoleuca) as the logo for the World 

Wildlife Fund (Figure 1), encapsulating by the use of that single species the need to save 

wildlife across the globe. This single charismatic megavertebrate was not only 

ecologically significant in the wild, but also looked good on a poster, coffee cup, and as a 

plush toy, available for a donation. 

 

Figure 1 Vintage World Wide Fund for Nature Products (http://www.worldwildlife.org/gift
center/Images/apparel%20and%20more/ogcGR_md_vintage.jpg)  

 

To understand fully the utility and issues inherent in the use of charismatic 

megafauna for connecting people to environmental issues, the first question is why does 
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it work? Dictionaries define charisma as a special charm or appeal that inspires 

enthusiasm or devotion (Merriam Webster Dictionary). The appeal involved here may be 

referred to as nonhuman charisma. “Nonhuman charisma can best be defined as the 

distinguishing properties of a nonhuman entity or process that determine its perception by 

humans and its subsequent evaluation” (Lorimer, 2005, p 915).   

Lorimer’s 2005 work ‘Nonhuman Charisma’ is the definitive analysis on the 

characteristics of nonhuman charisma, which determined that there are three categories of 

charisma that determine a nonhuman species’ appeal generating a positive emotional 

response in people. These are: ecological charisma, aesthetic charisma, and corporeal 

charisma. Charismatic animals frequently appeal to more than one type of charisma.  

Ecological charisma relates to those creatures that are immediately identifiable by 

humans, because of unique anatomical or behavioral characteristics of the species.  Most 

people recognize an elephant even if they have never see one in “real life” by virtue of 

the long, trumpeting trunk, ivory tusks, and large flapping ears attached to an enormous 

four-legged body. In addition to appearance, behavioral characteristics of a species can 

give it ecological charisma. For example, the North American Beaver (Castor 

canadensis), not only builds a ‘home’ that is obvious and visible to humans, but also 

lives in family groups. These characteristics can allow for a human to relate to a beaver 

and subsequently assign an emotion or feeling to it. Charismatic megafauna that have 

ecological charisma are not only utilized in environmental education and awareness 

campaigns, like Smokey the Bear (a) (Figure 2), but they are also used in advertising and 

logo designs such as the Impala (b), Jaguar (c), Firefox logos (d), and are commonly 

utilized as sports mascots like the St. Louis Rams (e) and Chicago Bears (f). 
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Figure 2 Animals with ecological charisma are often used in logos, (a) Classic Smokey the Bear 
poster (http://www.fs.usda.gov/Internet/FSE_MEDIA/fsm9_005403.jpg), (b) Impala car 

emblem (http://i571.photobucket.com/albums/ss151/edWARds_225/ImpalaLogo.jpg), (c) 
Jaguar car hood ornament (http://noseprintsontheglass.files.wordpress.com/2011/02/new

jaguarxj69597xj8xk89803hoodornamentleaper30fd4.jpg), (d) Firefox logo 
(http://people.mozilla.com/~faaborg/files/shiretoko/firefoxIcon/firefox512

noshadow.png), (e) St. Louis Rams logo (http://www.inquisitr.com/wpcontent/2012/02/St
LouisRamsTradingNo2DraftPickIn2012.jpg), and (f) Chicago bears logo 

(http://content.sportslogos.net/logos/7/169/full/354.gif). 
 The appeal of these animals may be affected by how easy it is to see the species 

(such as if they are nocturnal or diurnal), special abilities (such as flight or capability to 

breathe underwater), and the species’ interaction with other species and the environment.  
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Aesthetic charisma goes beyond ecological charisma by focusing on appearance. 

Fauna described as “beautiful” ‘cute’, ‘ugly’, and ‘dangerous’.  Even very quirky 

appearing species, such as an anteater or duckbill platypus, can be aesthetically 

charismatic because they are so peculiar-looking that they are attractive. In addition, 

species that have identifiable anatomical functions similar to humans may possess 

increased aesthetic charisma.  People look for faces:  for expressive eyes, noses, and 

mouths (Konrad Lorenz). Apes and monkeys, early charismatic megafauna, as 

popularized by Dian Fossey and Jane Goodall (Figure 3) are similar to humans in both 

appearance and behavior.    

 

Figure 3 Samples from Photographer Jill Greenberg "Monkey Portraits" 
(http://stayfree.typepad.com/.a/6a00d83451f44f69e20148c678ec66970c800wi)  
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In addition, the simple beauty of an animal can inspire the response, such as in the 

examples of birds, butterflies, and tropical fish (Figure 4). 

 
Figure 4 Birds, butterflies, and tropical fish: Zebra Longwing Butterfly (Heliconius 

charithonia) 
(http://en.wikipedia.org/wiki/File:Heliconius_charithonia_Kaldari_1_cropped.jpg) , Mandarin 

Fish (Synchiropus splendidus) 
(http://en.wikipedia.org/wiki/File:Synchiropus_splendidus_2_Luc_Viatour.jpg) , and 

Resplendent Quetzal (Pharomachrus mocinno) 
(http://en.wikipedia.org/wiki/File:Quetzal01.jpg) respectively 

 

 Lorimar’s final variety of charisma is corporeal charisma.  This charisma 

measures the effect a species has an on individual and can be divided into two categories 
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based upon the character of the experience: epiphany corporeal charisma and jouissance 

corporeal charisma.  

Epiphany corporeal charisma stems from an interaction or life-changing event 

with a species.  Famous ecologist Aldo Leopold’s encounter with a dying wolf as 

described in A Sand County Almanac beautifully exemplifies this form of charisma 

(Figure 5):   

 

“In those days we had never head of passing up a chance to kill a wolf.  In a 

second we were pumping lead into the pack…When our rifles were empty, the old 

wolf was down…We reached the old wolf in time to watch a fierce green fire 

dying in her eyes.  I realized then, and have known ever since, that there was 

something new to me in those eyes—something known only to her and the 

mountain.  I was young then, and full of trigger-itch; I thought that because fewer 

wolves meant more deer, that no wolves would mean a hunters’ paradise.  But 

after seeing the green fire die, I sensed that neither wolf nor mountain agreed with 

such a view.”  (page 130, 1949) 
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Figure 5 Gray Wolf (Canis lupus) (http://en.wikipedia.org/wiki/File:Howlsnow.jpg) photo 
taken from UK Wolf Conservation Trust 

After this epiphany, Leopold abandoned hunting and dedicated his life to 

environmental activism. Such an experience with another species can change an 

individual’s perspective on nature and the world, and can inspire altered career paths.  

 Jouissance corporeal charisma, on the other hand, comes from seeking knowledge 

of a species as opposed to unforeseen inspiration.  Jouissance involves a mastery of facts, 

the satisfaction of knowledge of a species’ behaviors and being able to identify it.  Bird-

watchers, for example, may keep extensive ‘life lists’ that include every species they 

have seen and where they saw the specimen, and may travel long distances to see unique 

species or celebrate the rare stranger who strayed from a migration path.  Recent sighting 

of Snowy Owls (Bubo scandiacus) in the Midwest created a frisson of joissance among 

Ohio and Illinois birders (Block and McCormac, 2012). Rare species have more 

jouissance corporeal charisma since the encounter is more unique and a greater challenge 

to acquire. 
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 These various aspects of nonhuman charisma identify which species are most 

likely to inspire support from humans, and a corresponding expression of that value 

through campaigns and donations. This marketing insight resulted in the development of 

ecological campaigns based upon charismatic megafauna. The most famous example of a 

charismatic megafauna species that embodies the various charismas is the Giant Panda 

(Figure 6) of the World Wildlife Fund (logo designed by environmentalist Peter Scott; 

Figure 7). Not only is it ecologically charismatic with its unique Chinese mountain 

bamboo-only diet, but also it is also aesthetically charismatic, often described as ‘cuddly’ 

or ‘cute’.  This species is not only mammalian, like humans, but also has a face. The 

Giant Panda is also corporeally charismatic, having both epiphany charisma, perhaps 

stemming from an encounter in a zoo, but also having high jouissance charisma due to its 

rareness in both the wild and in captivity.  China has capitalized on the charisma of its 

pandas by using “panda loans” as a tool for international diplomacy, and zoos have 

recognized that pandas make cash registers ring (Wilson et al., 2003). 

 

Figure 6 Giant Panda at the Vienna Zoo 
(http://en.wikipedia.org/wiki/File:Giant_panda_at_Vienna_Zoo_%28cropped%29.jpg)  
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Figure 7 World Wide Fund for Nature Logo Designed by Peter Scott 
(http://upload.wikimedia.org/wikipedia/en/thumb/2/24/WWF_logo.svg/263px

WWF_logo.svg.png)  
 

 These species are “popular, charismatic species that serve as symbols and rallying 

points to stimulate conservation awareness and action” (Heywood, 1995, page 491).  

Whether through public support of a conservation campaign or through monetary support 

of the conservation of a species, the support can be significant.  This can be very useful 

for single species conservation, where a campaign may focus on bringing an important 

species back from the verge of extinction, such as the California condor (Gymnogyps 

californianus)  or African Elephant (Loxodonta  africana)  (Figure  8). The underlying 

corollary assumed that some conservation was better than no conservation and that by 

saving the charismatic megafauna, the species that shared the same ecosystem would 

benefit.  The charismatic megafauna would function as umbrella species, playing to the 

‘trickle-down’ or umbrella species method of conservation. The African Elephant is a 

prime example of how trickle-down conservation can work in some circumstances. The 

conservation movement in the 1980s to protect the African Elephant led to the foundation 

of many African wildlife sanctuaries which not only protected the African Elephant but 



  12 

other species as well (Western, 1987; Western, 1982).  While there are certainly 

examples of the trickle-down conservation theory working for populations, such as the 

African Elephant, and, here in Florida, the American Alligator (Alligator 

mississippiensis), the assumption was not studied prior to using the methodology as a 

basis for environmental campaigns.   

 

Figure 8 International Fund for Animal Welfare Elephant conservation campaign 
(http://www.ecorazzi.com/2012/03/21/10awesomeenvironmentalads/)  

 

 Throughout the environmental campaigns of the 1980’s and 1990’s emphasis 

continued on charismatic megafauna. In 1988, Mittermeier suggested, “charismatic 

megavertebrates are still the best vehicles for conveying the entire issue of conservation 

to the public.” One of the ways conservation organizations raise awareness for a 

charismatic megafaunal species and environmental issues is through print, particularly 
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nature magazines. A survey of species featured on United States nature magazine covers 

from 1994 to 2006 found that the most featured species were not only mammalian but 

large predators: wolves, grizzly bears, polar bears, cougars, and tigers topped the list 

(Clucas et al 2008). Even today, the polar bear has become the face of global warming 

through such programs as Coca-Cola (Figure 9, 10) and World Wide Fund for Nature 

arctic conservation campaign which says “save the arctic home of the polar bear (Ursus 

maritimus).  

 

Figure 9 CocaCola campaign for Polar Bear/Climate Change 2011 and Ecoeduca campaign 
http://polarbears.thecocacolacompany.com/polarbearsupportfund/index.jsp  
(http://newtonideas.net/wpcontent/uploads/2011/12/CokeFacebook.jpg)  

 

Figure 10 The two variations of cocacola polar bear cans 
(http://www.breakingcopy.com/wpcontent/uploads/2011/12/red_polar_bear_coke_can.jpg  
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However, flaws in this approach began to appear. The selection of species for a 

campaign has historically been biased towards larger mammals. First, as noted by famed 

Harvard biologist E. O. Wilson, it is “the little things that run the world” (1987). 

McCormick (1985) initially called charismatic megafauna by the name ‘charismatic 

megavertebrates’ in one of the earliest discussions of the concept in the Newsweek 

article, “Saving ‘Charismatic’ Animals”. This bias eliminates less appealing 

invertebrates, as well as plants, fungi, bacteria, and protists even though these phyla are 

far more populous than mammals in terms of species diversity (Figure 11, 12).  

 

Figure 11 Invertebrates are often neglected in the selection of charismatic megafauna 
(http://inverts.whoi.edu/sites/inverts.whoi.edu/files/images/Octopi%20Wall%20Street.pre

view.jpg)  
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Figure 12 Species Diversity Ranking based on the number of species within a class. It is 

apparent that invertebrates have the widest species diversity (though it should be noted that 
marine invertebrates are not included) photo courtesy of Michael Beddall 
(http://www.mikesblender.com/graphicdesignspeciesinfographic.jpg)  

 

Focusing on charismatic megafauna usually translates to a large creature with a 

backbone.   Frequently, by the time environmental damage ravages the megafauna poster 

species, the degradation farther down the food chain has created a much more difficult 

recovery problem.  Megafauna are seldom “indicator species” that manifest adverse 

environmental consequences early enough for less expensive and much more robust 

intervention opportunities.   Even most of the species in the class of mammals are less 

than one kilogram, with species weighing more than 100 kilograms making up less than 

4% of all mammals (bears, wolves, and big cats fall into this category (Entwhistle and 

Stephenson, 2000). This leads to many mammal species, not to mention the bird, reptile, 

amphibian, fish, invertebrate, plant, and fungi that are vastly neglected even though they 
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may be heavily impacted by environmental issues.  Examples of non-mammal 

charismatic species are limited, however, one good example is the beautiful Monarch 

butterfly (Danaus plexippus) (Figure 13). 

 

Figure 13 Female Monarch Butterfly photo taken by Kenneth Dwain Harrelson 
(http://en.wikipedia.org/wiki/File:Monarch_In_May.jpg)  

 

Second, this ‘trickle-down conservation’ theory may not be as effective as 

initially perceived. Some conservationists go so far as to call umbrella species “a short 

cut” taken by conservation planners where little research is conducted to determine 

whether these “umbrella species” actually act to generate corollary environmental 

benefits for other less charismatic species in the habitat. As Andelman and Fagan (2000) 

assert that “our understanding of the patterns of overlap and lack of overlap in species 

distributions is inadequate to identify effective surrogate schemes” (page 5959). Their 
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research suggests a very modest correlation between environmental recovery and 

charismatic megafauna.  They note that the research necessary to compile a database with 

all of the information necessary to identify an effective surrogate species, or flagship 

species that is intended to be used in the trickle down/umbrella species method, is 

expensive and requires man-power, time, and funding that may not be feasible for 

planning campaigns. Therefore decisions on charismatic megafauna species that are 

meant to act as umbrella species as well, may be hastily designated without the research 

necessary to determine if the species selected will indeed have the benefits of its 

conservation affect the other species that are supposed to be under its umbrella of 

conservation.   The study suggests that using a species with broad distribution in a 

conservation area may be a more environmentally sound approach than using charismatic 

megafauna. Once a database is compiled and algorithms are run to determine which 

species’ conservation would provide the most umbrella for other species, the final species 

may not be ‘charismatic’ (Andelman and Fagan 2000).  There is also a corresponding 

accounting problem with the use of charismatic megafauna.  Money raised in support of a 

specific charismatic megafauna species cannot ethically be diverted in support of other 

species, even though their need within the same ecosystem may be more critical.  As 

pointed out in the Economist business magazine in a discussion about ecological 

“branding” in January 7, 2008 “The so-called charismatic megafauna—giant panda, 

tigers, mountain gorillas, African elephants, and blue whales, to name but a few—have 

become well-known brands that, when used in emotive advertising, [by conservation 

organizations] bring in the conservation dollars” (Figure 14). 
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Figure 14 Various Conservation Campaigns that feature charismatic megafauna: Dian Fossey 
Gorilla Fund (http://www.informatics.org/gorilla/logo.gif), African Elephant conservation 

campaign (http://5601newswatch.voxcdn.com/files/2011/03/savetheelephants
logo1.png), The National Fish and Wildlife Foundation ‘Save the Tiger Fund’ 

(http://4.bp.blogspot.com/_998t9jpfbmE/S
sehV7tkBI/AAAAAAAAAPo/MnP_6ysmlt4/s1600/3326855187_bdd7d05ef9_o.jpg) 

    

  But relying on flagship species can also cause problems.  Conservation 

organizations with broader goals than saving these specific animals cannot just spend the 

money raised on something else. Even closely related species like the red panda could not 

directly benefit from the conservation dollars generated by Giant Panda conservation. 

 Third, the issue of accessibility becomes important. Many costly and damaging 

environmental behaviors, which may be the subject of conservation campaigns, occur by 

individuals in a specific location.  By only focusing on exotic species, problems may 

seem remote and unaffected by individual decision-making. 
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Unfortunately, the average American is far more likely to encounter charismatic 

megafauna through television or media. They may encounter them in captivity, with 

corresponding constraints on natural behavior and the limits of the collection.  Perhaps, if 

wealthy, they may pursue jouissance charisma through an African safari, or take part in 

other ecotourism to see the animal in its natural habitat. Every year 175 million 

individuals attend zoos and aquariums (AZA, 2008).  If individuals are encountering 

these species in person at zoos or aquaria this presents two problems.  First, not all zoos 

have the campaign species.  It is the lucky zoo that houses a Giant Panda, given their 

scarcity.  Zoo locations and facility limitations may also affect availability. It can also be 

expensive to sustain arctic animals in tropical climates (Robert and Fiby, 2010). In 

addition, the environmental issues are generally not reflected in the conditions at the 

facility but rather must be explained.  Information about the species and its challenges as 

well as conservation messages are often presented through signage (Serrell and Adams, 

1998) or sometimes through zoo keeper presentations. However, if individuals do not 

read the signage, they may miss the conservation message or information about where to 

find further resources and return home without any sense of personal investment in the 

conservation issue. Even if individuals do read the signage, the conservation focus may 

be related to the display animal, though this may vary from facility to facility, due to 

space, content limitations on signage, and expenses necessary to update signage, as 

opposed to addressing the other species that are affected in the same area by the same 

ecosystem issues (Fuhrman and Howard, 2008). Though zoos, aquaria, and other 

environmental education venues may now implement a variety of education tools such as 
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webcams, podcasts, and telephone information, the individual must find these resources 

on their own accord.  

Many facilities use live video feed of various exhibits in hopes of broadening 

audiences, like the National Zoo's popular Panda Cam 

(http://nationalzoo.si.edu/Animals/GiantPandas/default.cfm?cam=LP1) and Monterey 

Bay Aquarium's Open Ocean Cam 

(http://www.montereybayaquarium.org/efc/efc_opensea/open_sea_cam.aspx). Many 

environmental education venues also offer podcasts that are plentiful in information. 

However, individuals must be aware that such resources exist and zoos need to have 

reliable technology to be able to consistently provide this resource. It is also worth noting 

that these resources may be very useful to a variety of individuals with various learning 

styles and needs (Sivin-Kachala and Bialo, 2000).  A comprehensive study of internet 

and computer use in classrooms conducted by Wells and Lewis (2006) found that 

computer and internet access has increased in schools since 1995 as well as an increased 

resources available to educators on how to integrate technology into the classroom (Gray 

et al., 2010). This access is helpful to educators by providing additional resources and 

constantly updating information. However, a study conducted in France (Ballouard et al., 

2011; citing similar studies conducted in Italy, Serbia, Slovakia, Spain, Portugal, 

Morocco, Nepal, and Turkey) found that students valued exotic “virtual” species over 

their own local species. Students species conservation priorities were guided by 

conservation messages presented through media, specifically the internet, leading to 

students considering large, charismatic megafauna, to be a higher conservation priority 

rather than the conservation of their local environments. Simultaneously Wells and Lewis 
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(2006) as well as Feldman et al. (2000) assert that in recent years internet-based learning 

has become an important educational tool while field trips are considered a peripheral 

tool. This combination of media favoritism towards charismatic megafauna and reliance 

on the media skews conservation ideals and may not emphasize the importance of local 

conservation.   

In sum, seeing a tiger at the zoo tells a spectator very little about wildlife 

trafficking, invasive species, climate change, and habitat loss.  A major tenet of 

interpretation states “Any interpretation that does not somehow relate what is being 

displayed or described to something within the personality or experience of the visitor 

will be sterile” (Tilden, Table 1, 1957). By failing to relate the experience with the animal 

to direct behavioral information to the visitor, or by failing to provide a means of action, 

an opportunity is lost.   There are only 67 polar bears in North American zoos (Polar bear 

International, 2012, http://www.polarbearsinternational.org/). It is may difficult to link 

the poor environmental behaviors of a Florida student who has never seen a live Polar 

Bear, the flagship species for climate change awareness, to the effect climate change has 

on the species. Whereas the effect of climate change on a more familiar local species that 

directly experiences the consequences of poor environmental behavior may be more 

effective at transmitting appropriate environmental messages. The emotional value placed 

on an exotic animal may be disassociated from the need to change backyard 

environmental behaviors as found in Ballouard and colleagues (2011).  

The thesis project was created to wrestle with the benefits of the charismatic 

megafauna appeals along with the faults of their limitations in designing the educational 

programs. The large charismatic vertebrates paint a picture of conservation that is 
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selective of primarily the ‘cute’ and ‘majestic’ large mammals (with the exception of bald 

eagles) (Lunney, 2012).  The charismatic megafauna concept short-changes species that 

may be small and experience ecological and environmental change long before the large 

mammals do. In a study conducted by Barney and colleagues (2005) assessing attitudes, 

behaviors, and knowledge about common bottlenose dolphin (Tursiops  truncatus) (a 

classic charismatic megafauna species) they found that “differences in knowledge and 

attitudes were also reflected in participants’ behavior toward dolphins. Our most 

knowledgeable and environmentally responsible participants were much less likely to 

engage in disruptive or potentially harmful harassment behavior” (page 52). The 

participants’ knowledge about a species and environmental awareness positively effected 

their behaviors towards that species by not only being respectful of an organism the 

individuals now knew more about, but also placing more value on the species, which is 

an idea that could be applied to charismatic minifauna in a similar way.  

Using charismatic “minifauna”, has the potential to remedy the problems 

charismatic megafauna foster in conservation. Mammals as a whole are representative of 

fewer species than classes that include far more species such as fish, reptiles, amphibians, 

and especially invertebrates. By using small, charismatic, ecologically significant species 

and a ‘bottom up’ conservation method as opposed to the trickle down method, the 

conservation effects of a successful campaign could be spread over a wider area of 

distribution and across the wider presence of the  “Other 97%”. The small species are 

harder hit by environmental change such as small shifts in the climate or changes in water 

quality.  For example, while many individuals may be aware of the affect that climate 

change is having on coral reefs, they may not fully comprehend that the change of a few 
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degrees increase in water temperature causes millions of coral colonies to die.  Apart 

from beautiful reefs being reduced to bleached skeletons; marine plants, invertebrates, 

and vertebrates have to contend with the spread of marine diseases and upheaval in the 

reef’s ecological structure (Harvell et al., 1999) (Figure 15). 

                     

 

Figure 15 Coral reefs: Flynn Reef 
(http://en.wikipedia.org/wiki/File:Coral_Outcrop_Flynn_Reef.jpg) photo taken by Toby 

Hudson compared to coral bleaching in Maldives photo by ALAMY 
(http://i.telegraph.co.uk/multimedia/archive/01681/coralBleaching_1681108c.jpg)  

 

  If corals or the plants, invertebrates, and vertebrates that make their home in 

these coral structures were used as charismatic minifauna then they could be used to 

educate in the same manner; except in the “bottom up” method.  People could be 
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educated about environmental climate change before it became an issue that melts polar 

ice caps and drastically affects larger species such as the polar bear. 

Charismatic minifauna must also be accessible. As author Robert Michael Pyle 

said “what is the extinction of a condor to a child who has never known a wren?” (page 

146-147, 1993). Foreign charismatic megafauna, such as the polar bear, may be difficult 

for a South Florida student to relate to. It is important to select species that are both 

relatable world wide (such as frogs which are found on every continent, except 

Antarctica), and also relatable on a local level, as well as keeping cultural context in mind 

(Bowen-Jones and Entwhistle, 2002). 

   By selecting minifauna that is abundant in the student’s home community, it 

creates opportunities not only to increase environmental knowledge, but also to associate 

cause and effect on a more immediate and local basis.  The minifauna in a student’s 

backyard or schoolyard breathe the same air, use the same water, splash through the same 

rain, and swelter in the same heat as he or she does.  Teachers may be able to more 

effectively and easily use the local animals to educate on adverse environmental choices 

because of a more immediate opportunity to demonstrate or discuss cause and effect. 

Charismatic minifauna can correspond to charismatic megafauna and can be as 

ecologically significant, provide corresponding benefits to other species, be 

representative of more species, and be accessible. To achieve similar success, the 

minifauna must be considered also be ‘charismatic’ by having the various charismas 

(ecological, aesthetic, epiphany corporeal, and jouissance corporeal). An effective 

example of an invertebrate charismatic minifauna is the Stag beetle (Lucanus  cervus) 

(Figure 16), used for Wildlife Watch in London to raise awareness of the ecological 
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importance of the stag beetle and other deadwood beetles. The stag beetle was given a 

logo (in which the beetle was given a face, Figure 17) and popular media promoted its 

“story.”  The popularity of the stag beetle gave rise to substantially increased funding for 

stag beetle surveys and conservation (Lorimer, 2005).  

                

Figure 16 Male stag beetle 
(http://en.wikipedia.org/wiki/File:Lucanus_cervus_male_top_2.jpg)  with large mandibles 

and female with small manidbles 
(http://en.wikipedia.org/wiki/File:Lucanus_cervus_female_top.jpg) photos by Simon A 

Eugster 

 
Figure 17 Stag Beetle Conservation Poster, stag beetle designed by Peter Scott. Taken from 

'Nonhuman Charisma' by Jaime Lorimer 2005 
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In considering options for the thesis subjects, the first challenge was to determine 

a working definition of minifauna.  While it is clear that this term can change over time 

and with additional research, for purposes of testing the educational theory in this case, 

minifauna was identified as creatures big enough to identify easily with the naked eye, 

abundant, common, familiar, and small enough and harmless enough to be potentially 

used in live classroom settings.  Additionally, the creature had to be charismatic.  The 

local creature also had to suffer on a local basis from the effects of the same 

environmental issues as discussed in the global presentation to effectively compare the 

effect of the programs.  After considering options, the frog emerged as the standard 

bearer for charismatic minifauna in this thesis.  

 Frogs serve as an excellent charismatic minifauna exemplar for several reasons. 

Frogs are ecologically important, acting as an indicator species for their ecosystem. Due 

to their physiology and life cycle (Figure 18), land resources and water resources must be 

healthy.  
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Figure 18 Frog life cycle (http://www.infovisual.info/02/029_en.html)  
 

An unhealthy ecosystem quickly manifests in rapid frog population decline.  

Frogs, due to a sensitivity to water conditions, rapid lifecycle and high fecundity rate, 

display deformation or mutation as a result of environmental degradation very quickly.  It 

is not unusual to be able to find frogs with extra non-functional legs, no eyes, or other 

physical abnormalities in backyards across America (Figure 19, 20).  The frog-themed 

presentation stressed the importance of frogs in the ecosystem as an indicator species and 

the role as a species that acted as a natural form of pest control, keeping insect 

populations under control.   



  28 

 

Figure 19 Leg, organ, and eye deformities are becoming more common due to pesticide use 
and other toxins (Frogwatch, 2012) 

(http://2.bp.blogspot.com/_YniKlbPh29k/SdrsDq6XObI/AAAAAAAAD64/1fxq4XoeYk0/s400/
animal_oddities_deformed_frog.jpg)  (http://rockymountainwild.org/_site/wp
content/uploads/contort2cpieterjohnson.jpg) photos by Pieter Johnson  

 

 
 
Figure 20 “36 Malformations of the Order Anura" scientific illustration by John Andrews, 2008 

http://4.bp.blogspot.com/_Abbt5IpwqJc/TGjw3
1GBqI/AAAAAAAAAHw/QICwWPAbpB4/s1600/CIMG1122.JPG 
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Frogs appeal to the various charismas. They are a recognizable order of 

amphibians, which have unique characteristics, thus appealing to ecological charisma. 

Not only are their adult forms recognizable, but also most individuals can recognize a 

typical tadpole as well as the life cycle of a frog.  

 Frogs were also selected for their appearance to appeal to aesthetic charisma. 

Frogs have all the features that make up a face (i.e. eyes, ‘nose’, mouth, and ‘ears’) 

(Figure 21). Another beneficial aesthetic feature frogs have is their limbs. Not only do 

frogs have four legs, similar to our four limbs, they also have digits. Though these digits 

are not dexterous like human fingers, they are familiar to us, even if they are webbed. 

Frogs are also relatively innocuous, having no discernable teeth, thus making them 

relatively harmless without claws and teeth.   

 

Figure 21 Australian Green Tree Frog, Litoria caerulea  Pavel German  © Australian Museum 
(http://3.bp.blogspot.com/_4LrpoYm

1I/TRbqYGpPPZI/AAAAAAAAASA/2bb_Dgz6oVg/s1600/greentree+frog__big.jpg)  
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Many children develop their perceptions about animals from the media.  Frogs are 

generally positively portrayed as friendly creatures with examples such as (a) Kermit the 

Frog, (b) Arnold Lobel’s ‘Frog and Toad are Friends’, (c) Beatrix Potter’s ‘Jeremy 

Fisher’ character, (d) Mr. Toad from ‘Wind in the Willows’, (e) the ‘Frogger’ Sega video 

game, (f) ‘Princess and the Frog’ fairytales and the Disney movie based on this fairy tale, 

Mark Twain’s ‘Celebrated Jumping Frog of Calaveras County’, the song ‘Jeremiah was a 

Bullfrog’ by Three Dog Night, and many frog characters in pre-school learning television 

programs (Figure 22).    

         

         
Figure 22 Examples of positive frog imagery: (a) Kermit the frog created by Jim Henson 

Studios (http://images.wikia.com/muppet/images/7/79/Kermitthefrog.jpg), (b) 'Frog and 
Toad are Friends' by Arnold Lobel 

(http://vanmusicals.files.wordpress.com/2010/04/frogtoad1.jpg) , (c) official original 
Frogger video game cover (http://www.strayhawkeye.com/wp

content/uploads/2011/03/froggersmall.jpg) , (d) and Prince Naveen and Tiana from 
Disney's 'Princess and the Frog' (http://i543.photobucket.com/albums/gg472/Blu

news2/Screenshots/PrincessFrog01.jpg)  (2009)  
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 The abundance of frogs was also heavily considered when making a selection. 

Frogs are common in South Florida (Figure 23).  

 

Figure 23 Global map of frog and toad distribution (in black) 
(http://upload.wikimedia.org/wikipedia/commons/thumb/9/93/Frog_distribution.png/240

pxFrog_distribution.png)  
 

Frogs can be seen, usually at night sitting by a window waiting for insects to fly 

to the window attracted by the light emitted from indoors.  Even to the unobservant, the 

presence of frogs is made known by virtue of their evening chirps, calls, and choruses, 

especially after a rain.  

 In the frog-presentation the only foreign frog species that was used was the 

Panamanian Golden Frog (Atelopus zeteki) (Figure 24), to discuss how damaging 

chytridiomycota is to frog species.  
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Figure 24 Panamanian Golden Frog endemic to Panama, photo by Brian Gratwicke 
(http://upload.wikimedia.org/wikipedia/commons/thumb/5/55/Atelopus_zeteki1.jpg/800p

xAtelopus_zeteki1.jpg), Panamanian Golden Frog killed by chytridiomycota 
(http://dotearth.blogs.nytimes.com/tag/chytrid/)  

 

Apart from the golden frog, the frog program was limited to local frogs: (a) 

Eastern Spadefoot toad (Scaphiphus holbrookii), (b) Florida Chorus Frog (Pseudacris 

nigrita verrucosa), (c) Bullfrog (Rana catsebeiana), (d) Green Tree Frog (Hyla cinerea), 

(e) Ornate Chorus Frog (Pseudacris ornate), (f) and Southern Spring Peeper (Hyla 

crucifer batramiana) (Figure 25). 
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Figure 25 Species of native Florida frogs from right to left: (a) Eastern Spadefoot toad 
(http://www.reptilesncritters.com/images/regular/easternspadefoottoad.jpg), (b) Chorus 

Frog, 
(http://www.wec.ufl.edu/extension/wildlife_info/frogstoads/images/large/pseudacris_nigrit

a_verrucosa2.jpg), (c) Bullfrog 
(http://browse.deviantart.com/?qh=&section=&q=bullfrog#/d1n5q8u), (d) Green Tree Frog 
(http://i.pbase.com/u26/ronnie_14187/upload/43347513.AnimalAmphibianFrogGreen5130
5012178.jpg), (e) Ornate Chorus Frog (http://srelherp.uga.edu/anurans/pics/pseorn3.jpg), 

and (f) Spring Peeper 
(http://fc03.deviantart.net/fs18/f/2007/175/1/5/Spring_Peeper_Fingertip_by_john_the_artis

t.jpg) 
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 After analysis, the environmental issues chosen for discussion in the programs 

were:  invasive species, chemical pollution and habitat loss.  These issues were subject to 

effective analysis on a local level using frogs. In discussing invasive species in the frog 

program, the pervasive South Florida invaders the Bufo Toad (otherwise known as the 

Cane or Marine Toad) and the Cuban Tree frog served as very direct and familiar 

examples (Figure 26).   

 

Figure 26 Invasive Florida Frog and Toad species: Bufo Toad 
(http://flatrock.org.nz/static/frontpage/assets/animals/cane_toad.jpg), Cuban Tree frog 

(http://www.wec.ufl.edu/extension/wildlife_info/frogstoads/images/large/osteopilus_sept_s
r01.jpg), and an invasive Cuban tree frog devouring a native Green Tree Frog 

http://c0033452.cdn.cloudfiles.rackspacecloud.com/be9e4c5baafd43dfab4c
b14888bdab44.jpg) 
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Finally, in selecting a charismatic minifauna species one cannot only look at 

species that are ecologically significant and charismatic; it is vital that the species, or 

even order such as frogs and toads (or indeed the entire class such as amphibians) require 

conservation efforts. The IUCN Red List (2008) includes over 6,000 species of 

amphibians that have been discovered and over a third of these species has experienced 

severe decline in population or is threatened with extinction. The environmental changes 

that are affecting amphibians worldwide as enumerated by Beebee and Griffith (2005) 

and Blaustein and Kiesecker (2002) are: “habitat destruction and exploitation, climate 

change, increasing level of ultraviolet radiation, environmental contamination, disease, 

and the introduction of non-native species”. All of these environmental changes, which 

are thought to be contributing factors to declines in amphibian populations, are affecting 

other classes of organisms. These environmental issues are all environmental topics that 

many conservation organizations hope to alleviate or eliminate. Several of these 

environmental issues (introduced non-native species, environmental contamination, and 

habitat loss) were discussed in both the frog program developed for this thesis, 

emphasizing the environmental changes frogs are experiencing and how they relate and 

are of consequence to humans. These same topics were also discussed in the global 

presentation, which included topics as a global issue and how they relate to humans. 

 Another factor in selecting frogs as my charismatic minifauna species was some 

of the conservation work that emphasized the importance of frogs. The Association of 

Zoos and Aquariums christened the year 2008 as ‘The Year of the Frog’ highlighting the 

importance of both frogs and amphibians and instituting a citizen science program called 

Frog Watch ((http://www.aza.org/frogwatch/). Project Frog Watch is a national Citizen 
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Science initiative, which offered the opportunity to directly participate in frog 

conservation issues. Other foundations such as Amphibian Ark 

(http://www.amphibianark.org/) are concerned with amphibians of many varieties with 

the slogan ‘keeping threatened amphibians afloat’ (Amphibian Ark, 2012) (Figure 27). 

Zoo exhibits featuring amphibians, particularly frogs, were permanently founded at the 

National Zoo, Tampa Lowry Park Zoo, Jacksonville Zoo, and Forth Worth Zoo. Even 

Disney Animal Kingdom features exhibits stressing the importance of this class of 

organisms and their plight.  

 

Figure 27 Amphibian Art logo during 2008 "Year of the Frog" 
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LEARNING STYLES 

This thesis project focused on testing the hypothesis that using local 

environmental examples would result in a more engaged student.  The rationale is that 

this engaged student would then make more sensitive environmental behavior choices. 

By using a common animal, the frog, students would better appreciate local fauna and 

flora, and become more engaged in the local consequences of environmental decision-

making and the responsibilities of stewardship.   

Environmental education is critical in school curricula because it may be the first 

opportunity students have to learn about their environment. Environmental education 

generally occurs in two formats:  formal education which is curriculum-based, factual 

instruction in the involuntary classroom setting; and interpretive education, referred 

herein as interpretation, which generally occurs in situ in a voluntary context of activities 

involving scouts, camp, zoos, or parks. 

In formal education, particularly in middle and high school, schools generally 

segregate science topically.  Florida’s Sunshine state standards and high school 

graduation requires a year of earth science, biology, chemistry, and physics for separate 

years. For example, a typical student will have a year of biology discussing life forms and 

processes; a year of chemistry discussing the building blocks and chemical processes of 

our world; or a year of physics about how physical forces work.  Understanding 

ecosystems requires education across these arbitrary subject-matter delineations. For 

example, to understand forest ecology may require knowledge of the geologic substrate, 

the weather and the effect on plants and animals, the chemical process of decomposition 
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of fallen trees and fungi, and the physics of mountainside land erosion. However, the 

classroom is where many students are first introduced to the environment in a factual 

way, typically in lecture-based format due to time and facility constraints (Florida 

Deparment of Education, 2011; Gerber et al., 2010; Sunshine State Standards, 2008; 

Powell, 2003; Gibson and Chase, 2002). 

Unlike interpretation, which leads the audience to revelation of a larger topic, 

environmental education states the facts. Practically speaking, the classroom with its 

captive audience may be the first place to attempt to stimulate interest in environmental 

topics and plant the seeds for environmental behavioral change (Bradley et al., 1999; 

Kellert 1985).   

By contrast, in interpretation, a teacher or facilitator offers “a mission-based 

communication process that forges emotional and intellectual connections between the 

interests of the audience and the meaning inherent in the resource” (NAI, 2007). 

Interpretation takes place generally in the setting of the subject of the education, usually 

outdoors (Ham, 1993). The visitor has usually chosen to come to the location and chosen 

exposure to the program since the education is in an informal setting, an example of this 

may be attending a national park and electing to listen to a ranger speak about 

conservation issues the park faces, however, there is no coercing a patron to hear the 

ranger, though children may have little say in how time is spent at a park. Therefore, 

most interpretative education is elective education as it is up to the patron’s choice 

whether they want to participate.  For example, in a tour or educational presentation in a 

national park, a visitor can attend the full scheduled presentation, wander up for part, or 

simply enjoy the park independently. In addition, interpreters may be stationed at various 
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key areas for informal inquiry.  Typically, interpretation takes place near or at a site 

relevant to the topic being discussed (Beck and Cable, 2002). This makes the spectacle 

and unique character of natural wonders a traditional location of interpretation, though 

zoos, aquariums, museums and historical sites all offer interpretation as well. Even 

entertainment venues such as Disney’s Animal Kingdom use interpretation to educate 

patrons through interpretation and informal learning (Disney Interpretation Handbook, 

2009). The United States National Park Service fostered initial development of 

interpretation as an educational technique, with the goal of fostering public interest and 

support for America’s national parks.  During the 1940’s, Freeman Tilden developed the 

six principles of good interpretation to guide the development of programs within the 

parks (Table 1). 

Table 1 Six Principles of Interpretation by Freeman Tilden (1957) 

 
1. Any interpretation that does not somehow relate what is being displayed or described to 

something within the personality or experience of the visitor will be sterile. 

2. Information, as such, is not Interpretation. Interpretation is revelation based upon information. 
But they are entirely different things. However all interpretation includes information. 

3. Interpretation is an art, which combines many arts, whether the materials presented are 
scientific, historical or architectural. Any art is in some degree teachable. 

 

4. The chief aim of Interpretation is not instruction, but provocation. 
 

5. Interpretation should aim to present a whole rather than a part, and must address itself to the 
whole man rather than any phase. 

 

6. Interpretation addressed to children (say up to the age of twelve) should not be a dilution of 
the presentation to adults, but should follow a fundamentally different approach. To be at its 
best it will require a separate program. 
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Interpretation suggests that by bringing information and history to life, making it 

accessible to patrons, and sparking an interest; one can change the way an audience 

member views the resource and may even change their mind, or even their heart, to 

encourage personal behavior informed by a value system which appreciates that resource 

and ultimately, to be more environmentally minded.  

To develop effective environmental education for this study, the lesson plan 

incorporated the principles of interpretation with the basics of formal education.  

Environmental education and interpretation both seek to teach facts and at the same time 

impact values in a manner calculated to alter and change a behavior of the audience, 

whether it encourages someone to buy a more eco-friendly car or just recycle, it is the 

change in behavior that is the desired outcome.  Environmental education espouses 

similar goals such as “pro-environmental behavior” but expands beyond traditional ‘book 

learning’ to include addressing attitudes and behaviors as well as knowledge (Chan, 

1998, page 12). It is a challenge to make the factual lesson relevant, important and 

motivational.  Imagination, and ingenuity are necessary to try to utilize the skills of 

interpretation and to offer the information in the way most accessible and meaningful to 

the students. 

There are several studies that offer guidance about effective environmental 

education. Rickinson conducted a metanalysis published in 2001 ‘Learners and Learning 

in Environmental Education.’  The purpose of the study was to review the body of 

literature and studies in environmental education research to identify successes and locate 
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areas that were ripe for additional study.  Rickinson evaluated over 100 articles to 

compile a thorough account of the topics that had been studied as well as the findings of 

the research. He points out that there are three established categories of analysis that are 

discussed in the research: “learners’ environmental knowledge, learners’ environmental 

attitudes and behaviors, and learners’ environmental outcomes” (page 219). 

The first category of research focuses on students’ factual knowledge about the 

environment, understandings and misunderstandings about the environment, and where 

young people get their environmental information. These studies tend to agree on two 

conclusions: first, that it will be necessary for students to understand basic environmental 

scientific concepts and processes in order to make informed decisions in the future 

(Gambro and Switzky, 1996, page 28) and second, that students are not blank slates.  

They come with preconceived ideas, misunderstandings, as well as accurate 

understandings about the environment as observed through experience.  Pinpointing 

where students get this information from will be crucial to the evolution of environmental 

teaching strategies (Boyes and Stannisstreet, 1996, page 187). Rickinson’s comparison of 

the data found commonalities where factual environmental knowledge was concerned 

and that across many studies (cited examples include: Roper Starch Worldwide, 1994, 

Connell et al., 1999, and Ivy et al, 1998) “(1) levels of students’ factual knowledge are 

generally low… (2) students’ factual knowledge can vary for different environmental 

topic areas… (3) students’ environmental factual knowledge appears to vary with several 

factors” (page 226-8). These external factors include gender, schooling, socio-economic 

grouping, and age, though Rickinson remarks, “for all the influencing factors, the 

evidence is not particularly strong, and there is no statistical data available on the relative 
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importance of these various factors” (page 231). This is particularly true in the era of the 

World Wide Web and the Internet.  In an era where students are natives of technology, 

information can be shared at great speeds.  Without the fundamental understanding 

necessary to think critically about the information and its potential accuracy, the 

opportunity for misinformation has exponentially increased.  

 The environment is a hot topic.  Movies, television shows, blogs, webcams, 

chats, Facebook, and talking heads and pundits across all forms of media discuss 

environmental topics with widely varying degrees of understanding and factual accuracy.   

Politicians and celebrities may make environmental issues a cause célèbre but may not 

have all their facts straight or even be willing to acknowledge that the factual evidence is 

inconclusive and that additional research needs to be done.    

Inaccurate environmental information can certainly affect a students’ knowledge 

base, but also affect a students’ attitude towards the environment.   As student may see 

environmental degradation as an inevitable harsh living condition that needs to be dealt 

with, such as it is presented in the film ‘The Day After Tomorrow’, or may be exposed to 

the wonder of unique ecosystems teeming with diverse life as in the documentary series 

‘Planet Earth’.  Attitudes towards the environment and the value one attributes to the 

environment affect the behaviors one is engaging in to preserve the environment. These 

attitudes can also be affected by an individual’s value system. Stephen Kellert is a 

prominent environmental author specializing in human relations to nature and categorized 

the values that can impact environmental decision-making. 
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In designing the lesson plan for use in the thesis project, diverse examples that 

would address a wide spectrum of student interests were used to try to address value 

issues. Using examples abut how the environment and pro-environmental behavior 

effects a variety of aspects of a students’ everyday life such as the sports they play, the 

cars they drive, and the food they eat showed students how local environmental choices 

affected their lives in ways they had failed to contemplate.  Time constraints rendered 

individual student value inventories impossible, so instead of examining pre-existing 

opinion, the project took into account and described a broad cross-section of values and 

interests and how those values and interests are effected by the environment. 

Research also stresses the importance of understanding attitudes and behaviors; 

Chan (1996) asserts “an understanding of environmental attitudes is crucial because they 

are the precursor to pro-environmental behavior, which is the ultimate goal of 

environmental education” (page 298).  

As Boyes and Stannisstreet (1996) pointed out, students’ ideologies and 

knowledge about the environment can be influenced by a variety of variables, These 

preconceived ideas can form attitudes that can be hard to change. However Kwan and 

Miles (1998) assert that “to achieve success in environmental education teachers need to 

identify and draw on children’s opinions about environments” (page 12). Examining pre-

existing opinions and beliefs is a critical piece in order to change behaviors, because we 

act according to our value system. Experience can be a critical piece of attitude changes, 

because it gives students a first-hand opportunity to see actual cause and effect, which 

helps build a knowledge base. Frogs were selected as the representative species 

“charismatic minifauna” because frogs are ubiquitous in South Florida.  They are found 
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in most backyards and front stoops and their croaks are a familiar sound.  In addition, 

most children’s experiences with frogs are benign.  

The final frequently studied topic of environmental research  (though Rickinson 

reports that this topic is researched less frequently than the two preceding it) concerns 

“learners’ environmental outcomes” (Rickinson, 2001, page 219). This aspect of research 

directly pertains to changes in environmental behavior.  Most of the research interested in 

the “learners’ environmental outcomes” stems from the evaluation of environmental 

education programs. Not only do researchers like Dettman-Easler and Pease (1999) assert 

that since there are such variety of environmental education that “evaluation is important 

to determine which forms are most effective” (page 33), but there is significant debate on 

how environmental education programs should be evaluated. Bogner (1998) recommends 

that “change in individual’s environmental knowledge, attitudes, and behaviors are 

crucial goals for environmental education, and so are appropriate criteria for program 

evaluation” (page 18). The thesis study focused on this third issue by attempting to 

determine the success of different subject matter approaches by measuring self-reported 

change in defined environmental behaviors. By comparing a class taught from a local 

animal’s perspective with charismatic minifauna that children could see in their backyard, 

with a class taught from the global broader perspectives, I sought to identify whether the 

different techniques could produce measurably different behavioral outcomes.  Therefore, 

the thesis study was designed to incorporate all three categories reflected in Rickenson’s 

analysis.  

In addition, effective education on any topic must also use the best available 

teaching methodologies. Understanding how students learn most effectively has been a 
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major research focus for the past century as educating educators became more widely 

accepted.  That research led to new analysis and understanding of “learning styles.”  

Learning styles, as defined by Dunn (1989); “Learning style is a biologically and 

developmentally imposed set of personal characteristics that make the same teaching 

method effective for some and ineffective for others” (page 50). Learning styles 

essentially measure what method of information acquisition works best for an individual 

learner.  Some learn best by hearing a lesson, as auditory learners.  Others learn by seeing 

what they need to learn and understand as visual learners.  Kinesthetic learners need to 

engage in physical action to best understand a teaching point.  Students may learn 

through multiple modalities, but may have an inclination towards a particular means of 

knowledge acquisition.  As such, learning styles differ in different people. 

The lessons of learning styles help increase effectiveness, “several reasons for the 

importance of understanding individual learning styles are provided; such an 

understanding leads to; (1) reduction of teacher and student frustration; (2) higher student 

achievement and an improved self-concept; (3) accommodation of a variety of learners in 

the classroom; (4) the versatility that is crucial to learning; and (5) improved 

communication with administrators, parents, counselors, and other staff.” (Reiff, 1992, 

page 5-9) Both formal education and interpretation can take advantage of conveying 

knowledge in a manner, which appeals to different learning styles. More recently (2005) 

research by Felder has shown that learning styles are more useful as learning tools to 

remember information, rather than learn information in only one way. For example it is 

more effective to learn and remember information if there are multiple senses engaging 
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the material rather than the idea that only “visual learners” can effectively understand a 

visually taught lesson 

  In addition to including the lessons of environmental education topics, the thesis 

study was also designed to utilize all three learning styles to accommodate the various 

learners and make the presentation as accessible as possible.   

 As the study encompassed a wide grade range, from 9th grade to 12th grade, and 

across a variety of learners, the project included teaching methods in the program that 

would use kinetic, aural, and visual tactics so individuals could access and remember the 

information in a meaningful way.   As more fully discussed in the methods description, 

information was presented for each learning style.  For visual, vivid photographs of the 

animals and pictures reflecting environmental challenges in each topic gave visual impact 

to the discussion and painted the problems for them. For auditory, factual information by 

shared by a lively lecture, but also appropriate animal sounds illustrated fauna.  For the 

kinesthetic, the opportunity was provided to move about and to actually apply the 

information about natural alternatives to chemical pollutants by allow each student to mix 

up a natural pesticide in his or her own spray bottle. Along with the actual classroom 

program, a small take-home booklet was provided with sources of additional information 

about the topics in the presentation (Appendix B).  The booklet also offered additional 

paths to partake in positive environmental behaviors.  The booklet also provided access to 

multiple learners by providing activities through citizen science websites, visual content 

websites, and sites that would provide factual information and auditory support. These 

varieties of learning styles were playing upon in order to enhance memory of the lesson. 
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In addition to considerations given to learning styles, the project also used 

recognized principles of environmental interpretation as a means of effective 

environmental education.  To some extent, my ability to engage in interpretation was 

hampered by the character of the classroom setting, which offered the best opportunity 

for a wide research base, at my high school alma mater, Palmer Trinity School in Miami 

Florida.  

I chose to follow the principles of interpretation as guidelines for the activities 

and teaching style for my presentation. In particular, I engaged the children with 

questions throughout the lesson, asking them to draw on experiential learning, such as 

their experiences hearing various frog sounds outside their homes at night. I also 

presented the students with information and used dialog to encourage them to think about 

the information as a whole and what it means in relation to the environment and 

themselves. This draws on the first and second principles of interpretation by 

encouraging experiential discourse and guiding the students towards the ‘big picture’ 

concepts, yet allowing them to make the revelations themselves.  

There were constraints: the host school could not accommodate holding the 

classes outdoors, which is why the program used the principles of interpretation, but 

executed to them in a formal classroom setting.   The program also could not 

accommodate live animal subjects due to issues regarding acquisition of animals and 

their potential treatment over seven teaching days. While lighting was controlled, seating 

was required to remain in a formal setting. Because we are always surrounded by the 

environment, in some capacity, the topic of the environment lends itself to many different 

learning styles, whether visual, aural, read/write, or kinesthetic/tactile. In fact, some 
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teachers may extend their lesson plans to include the other learning styles, though they 

may not be in the environment discussed, a passionate instructor that shows authority and 

care can interpret just as well inside a classroom as outdoors. 

The combination of the passion, inspiration, and revelation necessary to 

interpretation, partnered with the science directed principles of informal education, and 

using the hard facts of environmental education is what is necessary to make an inspiring, 

motivational, and educational presentation, whether it be outdoors or indoors. 

 Throughout the lesson, each fact led to information supporting value development 

and culminating in alternative environmental behavior options. Examples of how the 

students could change their own behaviors to be more environmentally positive, 

including receiving new ideas from the students themselves, drew upon the first principle 

of interpretation, leading the students to revelatory thinking. The ensuing discussion also 

opened up the topic of the effects of unintentional behaviors in a manner to create 

nonjudgmental ownership of the consequences of those behaviors.  

High school science class, often taught using formal environmental education, is 

very stratified. One year a student may take life science, followed by earth science, 

followed by chemistry, however, environmental education marries all sciences and allows 

students to see how the topics come together to form an ecosystem. In the study 

presentations the lessons students may have learned about life science (in relation to 

invasive species), chemistry (chemical pollution), and earth science (habitat loss) were 

unified into addressing over environmental issues; and then evaluated from a local 

perspective versus a global perspective. In addition by taking advantage of the 

opportunities of both formal education and interpretation, the program presented and 
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measured outcomes of compelling lessons that drew upon knowledge, attitudes and 

values, and behaviors to inspire students to self-examination and potential changed 

behaviors.  

The program used the principles of environmental education and interpretation, 

along with addressing the various learning styles, and attending to various values, 

attitudes, and interests, and the goal of environmental behavioral change.  The thesis 

study sought to present the environmental issues as effectively as possible to provide an 

opportunity to measure the impact of the local and global subjects. 
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METHODS 

 The project was designed to test the relative effectiveness of a charismatic 

minifauna presentation versus a global issue-oriented presentation in terms of positively 

changing environmental behavior.  Frogs were chosen as the charismatic minifauna 

subject.  Three environmental issues were discussed in both types of presentations:  habit 

loss, invasive species, and chemical pollution. 

Three hundred and thirty high school students from Palmer Trinity Episcopal 

School located in southern Miami-Dade County, Florida were the subjects of this project.  

The students reflected a demographic which could generally afford private school. 

Participation occurred as a result of science teachers at the school electing to participate.  

The live presentation aspect of the project was conducted during regularly scheduled 

science class sessions.  Palmer Trinity is a laptop-based school which lent itself to the use 

of online technology for accessing surveys and follow-up. 

The students, ranging from sixth grade to twelfth grade were first asked to 

complete an online survey (via Survey monkey) before any presentation (Appendix A).  

The survey was sent to each class the day before the presentation.  The survey included 

general demographic information as well as questions about environmental habits to 

determine a baseline of environmental behaviors and knowledge. The surveys were 

tracked only by source class, in other words, from which class the student came. The 

surveys were anonymous due to restrictions on tracking students by the host school; the 

grade levels were split as evenly as possible between the two presentations within the 

confines of maintaining class structure (Table 2). No class was over 20 students. Some of 

the classes were mixed and included students from multiple grade levels, but the project 
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compensated for this by keeping as even as possible levels of students in each 

presentation group. 

Table 2 Grades were split into two groups: Frog and Global 
 

Group 9th 10th 11th 12th Total 

Frog 54 50 40 10 154 

Global 46 55 43 29 173 

 

The day before the presentations began, the presenter attended each participating 

class, handed out debriefing forms and answered any questions the students had about the 

study. The students were told that the online survey would be emailed to them and that 

they were requested to answer the survey before class the next day.  During the four days 

in which the programs were presented, the same pattern was used.  The survey was 

emailed to the students the day before the presentation with a link to either the pre-survey 

for the frog group or the pre-survey for the global group so that, even though the surveys 

were anonymous, it would be possible to track which presentation they received. The pre-

surveys were identical and students from both groups were asked to answer the questions 

shown in Table 3. 
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Table 3 These questions were evaluated on a likert scale and were asked to both the Frog 
group and the Global group 
 

How often do you use recycling bins at school? 

How often do you recycle at home 

Do you make sure that your trash (cans, bottles, wrappers, etc) makes it into a trash or 

recycling receptacle? 

Do you encourage your friend to be more environmentally aware? 

How often do you spend time outdoors? 

How often does your family wash your car? 

Do you ever leave water running while brushing teeth, washing dishes, etc? 

Do you compost? 

 

 Apart from answering the previous questions in a Likert scale, from one to five; 

the students were also asked to answer ‘yes’ or ‘no’ to the questions in Table 4.  
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Table 4 These 'Yes' 'No' questions were asked to both groups: Frog and Global 
 

Do you know what cleaning products are used in your home? 

Does you family use a dryer to dry clothes? 

Can you identify native Florida animals and plants? 

Can you identify exotic Florida animals and plants? 

Do you know what kind of light bulbs are used in your home? 

Does anyone maintain your yard? 

Have you taken any environmental science/studies classes? 

 These questions were all complied using basic environmental behavior 

assessment questions (Scott and Willits 1994; OECD, 2011). Questions were added to 

focus on the student demographic of the subjects, for example, such as how frequently 

they wash their car and if someone maintains their yard. Given teenage interest in peer 

relationships and activities as well as peer effect on behaviors, several questions were 

included to address those issues:  if they encouraged their friends to be environmentally 

friendly, if they could identify native Florida/exotic species, how much time they spend 

outdoors, and use of recycling bins at school. 

 Each class received one of the two presentations.  To the extent possible, the 

numbers receiving each presentation within a grade were equivalent. One group was 

presented with the ‘charismatic minifauna’ or ‘frog’ themed program, which related the 

topics of invasive species, biodiversity loss, and chemical pollution to native Florida 
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frogs. In the Frog program, students were presented with pictures of native Florida frogs: 

(a) Eastern Spadefoot Toad, (b) Florida Chorus Frog, (c) Green Treefrog, (d) Spring 

Peeper, (e) Bullfrog, and (f) Florida Chorus Frog (Figure 28).  The pictures provided 

visual support to the content. 
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Figure 28 Native Florida frog and toad species pictured from right to left: (a) Eastern 
Spadefoot Toad 

(http://www.anchorage.net/sites/anchorage.net/files/styles/slideshow_medium_2/public/i
maginarium3.jpg),  (b) Chorus Frog 

(http://www.wec.ufl.edu/extension/wildlife_info/frogstoads/images/large/pseudacris_nigrit
a_verrucosa2.jpg), (c) Green Tree Frog 

(http://i.pbase.com/u26/ronnie_14187/upload/43347513.AnimalAmphibianFrogGreen5130
5012178.jpg), (d) Ornate Chorus Frog (http://srelherp.uga.edu/anurans/pics/pseorn3.jpg), 
(e) Bull Frog (http://browse.deviantart.com/?qh=&section=&q=bullfrog#/d1n5q8u), and (f) 

Spring Peeper 
(http://fc03.deviantart.net/fs18/f/2007/175/1/5/Spring_Peeper_Fingertip_by_john_the_artis

t.jpg) 
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 With the discussion of each species, frog calls were played 

(http://www.wec.ufl.edu/extension/wildlife_info/frogstoads/) from the native Florida frog 

and toad species that the students may have heard around their home. This supported 

auditory learners.  Keeping in mind that frogs and toads are well camouflaged and during 

the day, frogs and toads inhabit dark, damp places to keep their skin from drying, the 

children were reminded that amphibians are more frequently heard at night. 

Having familiarized the students with the Florida frogs’ appearance and sounds, 

the life cycle of amphibians and the importance of their role in the ecosystem as both an 

indicator species (FrogWatch, Amphibian Ark, UF) and as form of pest control 

(Frogwatch, Amphibian Ark, UF) was discussed.  Having provided basic information 

about the charismatic frogs that could be found on the school grounds or backyards, the 

project turned to the environmental issues to be discussed and specifically, how those 

issues affect this population. 

The first threat discussed in the frog presentation was the threat local frogs fact 

from invasive species.  Students were shown two of Florida’s invasive frogs and toads, 

the Cane toad or Bufo toad, and the Cuban tree frog. As with the native frogs, the 

species’ calls (http://www.wec.ufl.edu/extension/wildlife_info/frogstoads/) were played 

so that the students would recognize them, which many did (far more than recognized the 

native species sounds).   Discussion included how invasive species arrive, the difference 

between an “invasive” versus “nonnative” species and what adverse environmental 

consequences are caused by these species.  In particular, students learned how the Cane 

Toad and Cuban Tree frog have affected the native frog population and what their 

presence means for the native fauna and ecosystems.  These invasive species compete for 
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resources with native frogs as well as eat native frogs and sometimes small mammal 

species. Cane toads in particular pose a threat to people since they excrete a toxin out of 

their parotoid glands located behind the eyes when threatened (Figure 29). This toxin can 

make a human seriously ill if ingested and has been known to kill pets (Roberts et al., 

2000). 

 

Figure 29 The bufotoxins excreted from the parotoid gland can be especially dangerous to 
inquisitive dogs and cats 

(http://lh3.ggpht.com/_evSTIFye5zM/SqYHRu7Sm2I/AAAAAAAAB2U/Siziavj6Iig/gland%20c
opy.jpg)  

 

 The next topic of discussion was chemical pollution and run off. Basic knowledge 

regarding how watersheds work was reviewed. Frogs and toads are particularly affected 

by chemical pollution because they spend the developmental stages of their life cycle 

(egg and tadpole) in water, which if polluted with chemicals, can quickly cause deformed 

frogs and toads (Blaustein, 2003; Sessions et al., 1999). The permeability of the skin of 
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frogs and toads was also discussed (Figure 30), and how pollution can interfere with 

breathing in these animals, which makes them excellent indicator species (Wilson, 2003; 

Lindenmayer, 2000; Frogwatch).  

 

Figure 30 Frog skin is particularly permeable, unlike human skin, making them susceptible to 
chemical pollution found in runoff 

(http://farm4.static.flickr.com/3072/2749701721_88199a97b0.jpg)  
 

In each instance, following the recommendation of Tilden’s interpretation 

guidelines, effort was made to relate the topic being discussed back to the audience.  For 

example, “if frogs and toads are being deformed by this water, what does that mean to 

you?’ The same water that is deforming frogs and toads is the same water that livestock 

drink (that the students may end up eating) and is used to water fruits and vegetables, and 

is the water they drink and bathe in. After the segment on chemical pollution I presented 

the students with several ways they can help eliminate run off and chemical pollution. 

There was also a facilitated discussion on ways the students felt they could help alleviate 

this problem. Their answers included being mindful of chemicals used when washing the 
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car or maintaining their lawn. Several students suggested improved runoff treatment 

systems to deal with oil that runs off the road or parking lot after a storm. 

 The final topic of the presentation was habitat loss. In addressing this topic, 

discussion focused on both large-scale habitat loss, such as the loss of world rainforest 

acreage and small-scale habitat, such as filling in a pond to build a parking lot.  The 

students discussed filling in the Everglades wetlands to build homes.  The presentation 

emphasized the fact that humans may not always see all the animals that live in the area, 

especially invertebrates and small verterbrates. The loss of small habitats (microhabitats)  

can be very destructive across a wider number of species. Habitat destruction can also 

occur by means other than bulldozers.  Habitat loss can also occur when a resource is no 

longer useable by a species. Because the chytridiomycota is a water-borne fungus, 

amphibians were affected by illness in the water resources necessary to their life cycle 

and physiology (Figure). The consequences of habitat loss in terms of biodiversity and 

population decline were also discussed. 

Chytridiomycota, the deadly water born fungus has spread throughout Central 

America due to rising temperatures as warmer habitats become favorable to the fungus 

growth (Figure 31). It has wiped out entire populations of frogs (Weldon et al., 2004; 

Bosch, 2001; Berger, 1999).  
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Figure 31 Chytrid, as it is commonly referred to, grows on both adult frogs and tadpoles 
smothering their permeable skin and killing the host after two weeks. Illustration provided 

by: Alison Burke (http://www.alisonburke.com/)  
 

 The presentation came to a close with many examples of ways the students could 

help the environment for the sake of Florida’s frogs.   Students could also ask questions.  

Positive action was discussed.  Then, to emphasize the teaching points and to reach 

kinesthetic learners, students were each given the ingredients and an environmentally 

friendly recycled plastic spray bottle to manufacture their own organic garden pest 

treatment (Figure 32). The bottle included labels for other environmentally friendly 

household cleaning and gardening needs.   



  61 

      RECIPES for a safer environment: 

General Use Organic Pesticide: 

1 Teaspoon Dawn Soap 

1 Cup Vegetable Oil or rubbing alcohol 

1 Quart (32 oz.) Water SHAKE VIGOROUSLY 

    Spray on top and bottom side of leaves 

 

General Use Cleaning Solution: 

   1/4 cup vinegar 

   2 tablespoons baking soda or 2 teaspoons borax 

1 quart (32 oz) water 

Other Safe cleaning substitutes:  baking soda: cleans/scours/deodorizes 

Borax:  cleans/deodorizes/disinfects cleans wallpaper, painted walls, floors   

White vinegar:  cuts grease, removes mildew, odors, stains and wax build-up—removes 
stickers and residue--sponge on and leave for 15 minutes. 

Other ideas:   

 http://eartheasy.com/live_nontoxic_solutions.htm  
 Aidan Bailey Jan.2012 

  

Figure 32 Label from Organic Pesticide spray bottles. The General Use Organic Pesticide 
recipe was crossreferenced with the USDA Organic Standards. Recipe taken from 

http://www.motherearthnews.com/OrganicGardening/19940201/GuideToOrganic
Pesticides.aspx 

 

 The discussion program lasted 35 minutes, leaving ten minutes of class time for 

the students to make the pesticide.  In the frog presentation, all environmental issues 

discussed were related to amphibians and, as much as possible, to the students’ personal 
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experiences. Each student also received a pocket-sized booklet, which included follow-up 

information on a variety of environmental actions they could take.   

 The alternative Global presentation was a program that discussed the same 

environmental issues (invasive species, biodiversity loss, and chemical pollution) but 

lacked the focal local animal species.  Instead, the program was based on a broader 

discussion about these issues on a global basis.  This presentation started by distributing 

the small handmade booklets. These books were identical to the books given to the frog 

group. Students were shown examples of species, both native and non-native, and were 

asked to identify the non-native or exotic species.  Examples of global and national exotic 

species supported discussion of the vectors through which invasive species can be 

introduced to an ecosystem.  Examples of invasive species on for the global program 

included examples such as (a) European starlings, (b) brush tailed possums, (c) 

mongoose, (d) feral cats, (e) brown tree snake, and (f) nutria (Figure 33).  
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Figure 33 Invasive Species from right to left: (a) European Starling 
(http://oklahomabirdsandbutterflies.com/uploads/Image/Birds/European_Starling_close_up

.jpg), (b) BrushTailed Possum (http://www.arkive.org/commonbrushtail
possum/trichosurusvulpecula/photos.html), (c) Mongoose (various species) 
(http://www.emagazine.com/images/0502feat2_mongoose.jpg), (d) feral cat 

(http://en.wikipedia.org/wiki/File:Gato_en_Boiro_Galicia.jpg), (e) Brown Tree Snake 
(http://library.thinkquest.org/03oct/00946/pic_used/brown_tree_snake.jpg), and (f) Nutria 

(http://images.sciencedaily.com/2008/03/080306094624large.jpg) 
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The students discussed the difference between non-native and invasive species, as 

well as potential effects of invasive species on an ecosystem. After this discussion the 

students were educated on several ways to help eliminate invasive species from the 

environment, such as becoming involved in citizen science, planting native plants in their 

backyard, and selecting pets carefully.  These same behaviors were discussed in the frog 

program and could also be found in the booklet. 

Paralleling the frog presentation, the next topic of discussion was chemical 

pollution. Here, like in the frog presentation, review included what a watershed is, how 

they work, what runoff is, how it enters the watershed, and how that affects the 

environment. Additional topics were addressed including bioaccumulation, particularly in 

the example of mercury in sushi, and how it affects people and ecosystems. 

The final topic was habitat loss. Here I discussed large-scale habitat loss such as 

rainforest deforestation, but also small-scale habitat loss (as in the frog presentation) such 

as building over a pond. The students and I discussed the related issues of habitat loss 

such as biodiversity loss, population decline, and negative human-wildlife interactions. 

Where the Frog group discussed small scale habitat loss with the elimination of resources 

like ponds and wetlands, the Global group discussed large scale habitat loss such as 

deforestation and how it affects the organisms that once utilized those resources, 

sometimes resulting in negative human-wildlife interactions. 

At the end of the presentation, the program included discussion of the many ways 

students could engage in pro-environmental behaviors and asked the students if they had 

any questions on the lesson.   



  65 

The program also included identical final procedures of making the organic 

pesticide.   

 Two weeks after the completion of the programs the students of each group 

(Global-themed and Frog-themed) were asked to complete a post survey identical to the 

pre survey save for the option for students to respond ‘I intend to’ to all questions 

(Appendix C). The two-week time frame allowed sufficient time to allow for changes in 

environmental behaviors. The students also had the option to answer that ‘I intend to’ as a 

feasible option for students who had not yet started to change their behavior but felt that 

they would in the future. The ‘I intend to’ option was not offered in the pre-survey of the 

possibility that it would lead to unintentionally dishonest responses that might be overly 

optimistic. The pre- and post-surveys were non-matched pairs due to restrictions on 

tracking students by the host school. 
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RESULTS 

The pre-test survey was discussed with the students and debriefing forms were 

handed out the day before the study began. Surveys were sent out by email the day before 

the class was scheduled for presentation.  The pre-test survey for the frog presentation 

closed with 154 students completing the survey (Figure 34). 

 

Figure 34 Pretest Participation Demographics by group, grade, and gender. Special thanks to 
Mark Grafton 

 

Similar to the frog pre-survey, the more female students responded to the global 

pre-survey than male students (69 female respondents, 51 male respondents, and 2 chose 

not to answer). Three hundred thirty students received either the global presentation or 

the frog presentation in class, however not all the students completed the survey.  The 
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students were divided into nearly equal groups in determining which classes would 

receive the frog presentation or the global presentation. In addition, effort was made to 

split the presentations as nearly as possible within grades to an equivalent number of 

students.  

Results from the frog pre-survey show that students in grades 9 through 12 are 

conscientious about recycling at school and home, spending time outdoors, and not 

littering. In the frog pre-survey 33.8% (52 individuals) responded that they ‘sometimes’ 

recycle at school, 32.5% (50 individuals) responded that they ‘always’ recycle at home, 

52.6% (81 individuals) responded that they ‘often’ spend time outdoors, and 30.9% (47 

individuals) responded that they ‘always’ make sure litter and trash gets into a trash or 

recycling recepticle. Interestingly, students in high school do not typically encourage 

their peers to be environmentally aware, with 39.0% (60 individuals) of respondents 

saying that they ‘rarely’ promote environmental behavior to their friends. It is worth 

noting that the results from the pre-survey show that 41.5% (5 individuals) of the 12th 

grade students that responded to the pre-survey ‘sometimes’ encourage their friends to be 

environmentally aware. 

 Students were also widely unaware of native and exotic species in their local 

environments 57.8% (89 respondents) felt they could not identify native Florida fauna or 

flora; 75.8% (116 respondents) felt thet could not identify non-native Florida fauna or 

flora. Most students reported being aware of the materials and actions in their house such 

as what kind of lightbulbs were used in their home and what sort of cleaning products are 

used, 63.6% and 58.4% respectively. 
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Students were also aware of the cleaning products in their room with 63.8% (98 

individuals) responding ‘Yes’ when asked if they knew the kinds of cleaning products 

found in their home. The students were also widely aware of the environmental actions in 

and around their house such as using dryers to dry clothes (95.5%, 147 individuals 

responded ‘yes’), knowing the kinds of light bulbs used in their home (58.4%, 90 

individuals), and having someone maintain their yard (90.9%, 140 individuals). 

Interestingly, when asked if the students had taken an environmental studies or 

environmental science course previous to the study 53.6% (82 individuals) responded 

positively, suggesting that roughly half of the students significant background knowledge 

about the environment. 

 The results of the pre-survey for the group receiving the global presentation were 

not significantly different from frog group. The responses from the global group to the 

‘yes’ or ‘no’ questions on the survey  were also not different to the frog group.  

 Two weeks after the last class, post presentation surveys (Appendix C) were 

distributed again by email notice to take the survey online and post presentation survey 

responses.were collected. It is worth noting that where 253 students (136 and 117 

students) responded to the pre-presentation survey there was a significant drop off of 

responses to the post-presentation survey with the post-survey frog group having 95 

respondents and the global group having 82 respondents (total 117 responses; Figure). In 

the frog post-survey unlike the pre-survey, respondents were typically male with 51.1% 

(58 individuals), with 3.2% (3 individuals) who chose not to respond to the gender 

question. The respondents in the frog group were also predominantly 9th grade students 

with 41.1% (39 individuals) of the responses followed by 10th grade making up 29.5% 
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(28 individuals), 11th grade students making up 24.2% (23 individuals), and 12th grade 

students making up only 5.3% (5 individuals) of the responses (Figure 35).  

 

Figure 35 Posttest Participant Demographics by group, grade, and gender. Special thanks to 
Mark Grafton 

  

The results of the post-survey showed a increase in how often students used 

recycling bins at school (standard deviation pretest frog group: 1.11992; standard 

deviation posttest frog group: 1.20961; standard deviation prestest global group: 1.16423; 

standard deviation posttest global: 1.21815 Figure 36), and encouraging their friends to 

be environmentally aware (standard deviation pretest frog group: 1.05532; standard 

deviation posttest frog group: 1.32738; standard deviation pretest global group:1.21433; 

standard deviation posttest global group: 1.40353; Figure 37). There was not change in 
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other Likert scale rated behaviors such as how often students washed their cars and 

composting. 

 

Figure 36 Median responses to "How often do you use recycling bins at school?" survey 
question with standard error bars 
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Figure 37 Median responses to "do you encourage your friends to be environmentally aware?" 
survey question with standard error bars 

  

 Results found that students in both groups felt that they could identify exotic 

plants and animals . However, there were no other changes in the students environmental 

knowledge as tested by the survey. 
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Figure 38  'Yes'  'No' Response Counts  to  the survey question  ‘Can you  identify exotic Florida 
plants and animals?’ 
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DISCUSSION 

The central hypothesis of this project sought to test the idea that using local 

charismatic minifauna as an educational focus would effect positive change in high 

school students’ environmental behavior.  By using two comparable programs; one 

with  a  local  perspective  and  one  with  a  global  perspective,  the  survey  sought  to 

establish the relative effectiveness of each with regard to measurements of specific 

environmental behaviors and knowledge.  Post‐presentation surveys of both groups 

of  children  found  that  there  was  no  statistically  significant  difference  in 

environmental behaviors and knowledge between those students who received the 

frog presentation and those students who received the global presentation.  

The  results  were  not  surprising  in  that  very  few  environmental  behaviors 

were  changed,  indicating  that  though  there  is  a  perceived  interest  in  the 

environment  students’  behaviors may  not  reflect  this  interest  (Wray‐Lake,  2008). 

Likewise it was not surprising to find the drastic drop off of participants, since this 

is an issue that is commonly found with working with non‐captive participants and 

online participation (Salim et al., 2007; Hogan et al., 2004; Frankola, 2001; Boshier, 

1973). Participation in the survey was entirely voluntary and while I was present to 

encourage students to participate in the presurvey, I was not able to be present to 

encourage participation in the postsurvey.  

A point also worth noting is the characteristics of the students that chose to 

participate  in  my  study.  Though  my  intention  was  to  target  students  who  were 
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ambivalent  or  apathetic  towards  the  environment,  I  feel  that  the  students  that 

participated  may  have  been  the  students  that  feel  strongly  in  favor  of  the 

environment. My  study may not have provided  the  cross‐section of  the  students  I 

had hoped  to achieve. However, my results did show a change  in some behaviors. 

There were changes within the groups regarding individual questions on the survey, 

but overall  the  frog  themed group did not  change more behaviors  than  the global 

themed group as I had hypothesized. 

The  changes  within  the  groups  occurred  between  pre  tests  taken  the  day 

before  the  presentations,  and post‐tests  taken  approximately  two weeks  after  the 

presentation,  and  occurred  in  response  to  specific  environmental  behavior 

questions. For example, in response to:  “Do you use recycling bins at school?” there 

was  a  increase  in  the  frequency  students  used  the  recycling  bins  provided 

throughout the school. An interesting point is that in the presurveys for both groups, 

the majority of students responded that they ‘always’ recycle at home. This may be 

due  to  the  widespread  implementation  of  Miami  Dade’s  Curbside  Recycling 

program, which directly delivered a free 65‐gallon ‘single stream’ recycling cart, to 

every household.  In 2010‐2011 recycling  in Miami‐Dade hit all  time high recycling 

records  for  the  city,  collecting 61,171.80  tons of  recyclable products. This  is more 

than  double  the  recycled  material  when  the  program  first  started  in  2008.  The 

program won two awards: “2011 Achievement Award” from National Association of 

Counties and “Recycling and Waste Reduction Aware for Outstanding County or City 

Program  (Urban)”  from  Recycle  Florida  Today.  Miami‐Dade’s  recycling  program 

services “more than 350,000 single‐family households in the unincorporated areas 
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of Miami‐Dade County as well  as  all  residences  in 21 participating municipalities” 

from which Palmer Trinity draws its student population (Love and Calderon, 2011). 

The  Miami  Dade  program  does  not  require  the  households  to  separate  the 

recyclable items, but rather all recyclables are deposited into the recycling bin. The 

socio‐economic standing of the participants may have had a positive effect on their 

environmental  awareness.  Research  on  the  comingled  recycling  programs  versus 

the  source  separate  recycling programs  (such as  the one at  the  school)  show  that 

there  are  higher  participation  rates  with  the  comingled  program  rather  than  the 

source separate program which may be one of the reasons the majority of students 

in both groups ‘always’ recycle at home and less frequently recycle at school (Gamba 

and Oskamp, 1994).   The survey results reported more effort to do so as a result of 

the presentations. 

   On  the question  regarding  encouraging  their  friends  to be  environmentally 

aware;  social  dynamics  have  shown  to  be  a  contributing  factor  to  aid  changing 

environmental  behavior  (Agyeman  and  Kollmuss,  2002).  Perhaps  the  change  in 

“encouraging friends to be more environmentally aware” that was seen in the post 

surveys  of  both  groups  stemmed  from  the  fact  that  all  of  the  students  that 

participated were aware of the other members of their class, their peers, receiving 

the same information as they did. The entire peer group of Palmer Trinity students 

all  received  the  same  information  and  the  same  pro‐environmental  behavior  tips 

and actions, which may have encouraged them to be environmentally aware and to 

encourage each other to be environmentally aware. 
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Some  research  has  shown  a  correlation  between  social  associations  and 

economic  standing  of  an  individual  and  their  environmental  behaviors,  however, 

these  studies  assert  that  this  correlation  does  not  imply  causation  and  more 

research  on  this  subject  is  necessary  (Agyeman  and  Kollmuss,  2002).  The  host 

school is a private Episcopalian school (in which each student is required to have a 

laptop) with a relatively affluent school body. The students at the host school, which 

already has a wide variety of environmental classes and after school activities, may 

come from a higher economic level that may afford them access to more resources 

such  as,  time  spent  out  snorkeling  or  traveling.  Coertjens  and  colleagues  (2009) 

found  that  hands  on  science  learning  activity  raised  student  environmental 

awareness.  Schools  that  use  hands‐on  environmental  learning  activities,  such  as 

Palmer  Trinity’s  work  with  the  University  of  Miami  shark  tagging  project  and 

school’s  coral  laboratory,  have  been  found  to  encourage  pro‐envrionmental 

attitudes  among  students  (Coertjens  et  al.,  2009).  Additionally  Larson  and 

colleagues found that environmental education themed after‐school/summer camp 

programs  have  been  highly  effective  across  race,  gender,  and  age.  In  contrast 

Bullard  (2000)  found  that  in  impoverished  neighborhoods  few  environmental 

resources  and  little  environmental  education  was  available,  resulting  in  limited 

environmental awareness. 

   With  regard  to  questions  addressing  the  ability  to  recognize  species  both 

post  survey groups  felt  confident  in  their  ability  to  identify  exotic Florida  species. 

However,  they  felt  they  could  not  identify  native  Florida  plants  and  animals.  The 

Palmer Trinity students were not unique in confessing an inability to recognize local 
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species.  A  2010  study  found  a  disturbing  lack  of  knowledge  about  local  species 

versus student familiarity with exotic, charismatic megafauna species (Ballouard et 

al., 2010). The study determined that students  ignored and neglected  local species 

and local biodiversity as a matter of conservation concern. Further one study found 

that  children  (age  4‐11)  were  more  capable  of  identifying  Pokemon,  a  popular 

children’s card/video game that features a wide variety of fantastical species, which 

requires  knowledge  of  species  physical  characteristics,  defenses,  life  cycle,  and 

patterns of evolution, than the native species of their region (Balmford et al., 2002).  

It was interesting that both groups felt they could identify exotic Florida flora 

and  fauna.  There  has  been  extensive  local  media  coverage  over  several  years 

regarding the local invasion of the Florida Everglades by Burmese Pythons and the 

assault on backyards by Bufo Toads, Nile Monitors,  and Giant African Land Snails, 

which may have influenced student confidence levels (UF/IFAS, 2011; Harvey et al., 

2011;  CBSMiami,  2012;  Dell’Amore,  2012).  When  shown  a  slide  with  pictures  of 

invasive species the first species identified by the students was a python. The week 

before I started my study a thirteen foot python was found in a backyard pool in the 

neighborhood  near  the  school  (Emmanuel,  2011).  Students  also  noted  the  Giant 

African Land Snail as invasive. A study by Holbert and colleagues (2003) found that 

media  of  two  types,  public  affairs  (such  as  news  programs)  and  nature‐based 

programs,  can  have  a  positive  effect  on  environmental  awareness,  though  both 

types of programs have a positive effect for different reasons.  
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Public  based  programming,  such  as  news  often  reports  environmental 

disasters and anomalies, not unlike the popular reporting in Miami about the exotic 

and  particularly  large  snakes,  lizards,  and  snails.  This  encourages  environmental 

awareness through instigating fear. Nature programs on the other hand encourage 

individuals  to  be  responsible  to  aid  in  the  care  of  our  planet.  The  connection 

between media and environmental awareness  is  still being  investigated. However, 

Agyeman  and  Kollmuss  (2002)  stress  the  importance  of  past  experiences  and 

knowledge,  including  media  exposure,  in  shaping  environmental  awareness, 

knowledge,  behaviors,  and  attitudes.  The  current  popularity  of  Burmese  Pythons, 

Nile Monitors, Bufo Toads, and Giant African Land Snails on the news may have had 

an impact on the students knowledge of invasive species and made them confident 

in their ability to identify exotic Florida species. 

The students of both the global and frog group did not report increase in the 

frequency  of  water  conservation  behaviors  such  as  turning  off  water  between 

activities  such  as washing dishes  or  brushing  teeth. A  study  conducted by Corral‐

Verdugo  and  colleagues  (2001)  showed  the  relationship  between  environmental 

beliefs and water conservation is complex. The study revealed that individuals who 

held  general  environmental  beliefs  did  not  actively  engage  in water  conservation 

behaviors,  such  as  limiting  frequency of  running water;  however,  individuals who 

held  specific  water  use  related  beliefs  did  engage  in  water  conservation.  Water 

conservation was not a topic covered in either presentation, thus characterizing the 

students  as having non‐water use  specific  beliefs  and  continuing water use  at  the 

frequency they did before my study. Specific water‐conservation behaviors were not 
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emphasized in the presentations, although they were touched on in the booklet and 

at the end of class. This may have left the students with only general environmental 

beliefs  and  therefore  the  result  may  be  consistent  with  findings  on  water 

conservation behaviors noted by Corral‐Verdugo and colleagues. 

Some questions were apt  for  the  topic of  environmental behaviors,  such as 

the frequency with which individuals washed their cars.  Car washing was discussed 

in  the  presentation  as  something  that was  fine  to  do  in moderation,  but  that  the 

washers needed to be aware of the chemical issues with the run off.   However, both 

the pre‐ and post‐survey for each group showed that students already infrequently 

wash their cars.  

The  question  “do  you  compost?”  was  also  a  question  that  in  hindsight 

represented  an  environmental  behavior  with  convenience  barriers.  The 

presentation did not focus on composting as heavily as the other pro‐environmental 

behaviors,  but  inquired  if  any  students  participated  in  composting.  Anecdotally 

some students were  interested  in  the  idea,  as  it  is  apparently used  in  the  school’s 

organic garden.  

   In  critically  evaluating  the  outcome of  the  current  study,  there  are  several 

factors which may have  effected  the  results:  the  lack  of  a  live  animal,  time  limits, 

demographics, and a disconnect in adolescent attitudes. 

First,  there  was  no  live  animal  used  in  the  frog  presentation,  nor  was  the 

program executed outside where students could observe frog habitat and perhaps a 

frog, first‐hand.  While the presentation design attempted to overcome this issue by 
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using frog pictures and matching frog sounds,  the effect was not equivalent to  live 

interaction.  In  several  studies  involving  school  children  Tomzaic  (2008,  2011) 

reported  that  interactions  with  toads  positively  influenced  individuals  attitudes 

towards toads. This  information paired with Barney and colleagues  findings about 

the positive correlation knowledge has on attitudes and behaviors, implies that the 

frog  group would  have  engaged  in  environmental  behaviors with more  frequency 

with  a  live  encounter  rather  than  just  a  frog  call.  The  frog  call was  paired with  a 

picture of  the species  that makes  the call, however, because most students mostly 

experience  frogs  through  hearing  their  call  the  presentation  of  the  frog  call  and 

picture may not have been unique enough to make an impression on the students. 

The  use  of  live  animals  is  beneficial  to  increasing  environmental  behaviors. 

(Tomzaic  2008,  2011;  Simon  et  al.,  2009;  Fuhrman  and  Ladewig,  2008;  Yalowitz, 

2004;  Sherwood  et  al.,  1989).  It  is  clear  that  live  collections  can  have  a  positive 

impact on the participants, as frequently seen at touch tanks in aquariums and zoos 

(Yalowitz, 2004) (Figure 41).  
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Figure 39 Young visitors enjoying a touch tank experience at the Imaginarium in Anchorage, 
Alaska 

(http://www.anchorage.net/sites/anchorage.net/files/styles/slideshow_medium_2/public/i
maginarium3.jpg) 

 

The  individuals  participating  a  safe,  memorable  experience  and  are 

connecting with typically invertebrate species (Kisiel and Rowe, 2009). Even though 

as Nash put  it  the majority of  the public may view  invertebrates  as  “invisible  and 

boring at best, and as ugly, small, mean,  indestructible, overfecund disease vectors 

at worst” there are people who still gather around a touch tank to experience these 

organisms (Nash, 2004; Yalowitz, 2004). Direct experience  is an  important part of 

learning.  Touch  tanks  also  require  supervision  to  mediate  the  treatment  of  the 

organisms, which gives supervisors the opportunity to communicate environmental 

messages  to  people  encountering  the  species  in  the  touch  tank.  This  provides  the 

opportunity  to  link  direct  experience  feeling  the  touch  tank  denizens  with  the 
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environmental education needed to help them (Rowe and Kiesel, 2012; Barney et al., 

2005).  

This  interaction  and  debriefing  brings  together  the  various  learning  styles 

(kinesthetic,  aural,  and  visual)  which  can  make  the  interaction  coupled  with  the 

conservation  or  environmental message more  easily  related  to  the  person who  is 

encountering  the  touch  tank.  These  safe  experiences  with  invertebrates  that  the 

public may not be initially attracted to can have a positive effect on the knowledge 

and attitudes individuals have towards organisms (Tomazic 2008, 2011). 

It  is  important  to  consider  the  ethical  issues  of  live  animals  for  education, 

especially in the classroom where care and treatment of the organism may put the 

animal at risk. If a live animal is used in the classroom by a teacher it is imperative 

that the teacher understand the requirements of the species.  If a teacher feels that 

they cannot provide the care and safety that a  live classroom organism requires  it 

may  be  more  appropriate  for  the  teacher  to  organize  for  a  professional 

herpetologist  to  come  to  a  class  with  live  specimens.  That  is  not  to  say  that  a 

competent  educator  could  not  have  a  live  classroom  organism,  the  Association  of 

Zoos  and Aquariums  (AZA)  lists  several  amphibian    (and  reptile)  species  that  are 

appropriate for classroom keeping (Barber, 2008). The AZA also provides a variety 

of  amphibian  related  educational  materials  which  can  be  presented  with  a  live 

specimen,  thus  pairing  environmental  messages  with  a  charismatic  minifauna 

species. 
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Animal encounters that are unique, memorable, and safe create an encounter 

which has potential to make a lasting impact (Fuhrman and Howard, 2008; Dierking, 

2002; Kloor, 2002; Swanagan, 2000; Zipko, 1993). By tying environmental messages 

to  an  animal  encounter,  people  who  participate  in  such  experiences  are  likely  to 

positively  adjust  their  environmental  behaviors  such  as  installing  bird  feeders, 

planting trees, volunteering, and picking up trash (Swanagan, 2002; Adelman et al., 

2001).    The  use  of  actual  specimen  native  minifauna  may  be  worthy  of  further 

investigation if the practical difficulties could be addressed, particularly if students 

could encounter them over a longer time period either through onsite interpretation 

or  through  such  options  as  an  appropriate  classroom  captivity.  Barney  and 

colleagues, (2005) also advocated that informal education would be the best venue 

for  direct  species  education  in  which  humans  could  interact  with  animals  under 

professional  supervision  and  learn  about  appropriate  behaviors,  while  for  broad‐

based  environmental  education,  the  formal  classroom  setting  would  be  the  best 

venue (page 53). A school program that emphasizes frequent direct interaction with 

local  nature  paired  with  environmental  education  which  incorporates  various 

learning  styles  that  focuses  on  how  global  environmental  issues  effect  local 

ecosystems  may  translate  into  students  making  improved  environmentally 

responsible ways.  

The  time  limits  inherent  in  the  project  and  the  host  school  also may  have 

contributed  to  the  lack  of  increases  in  behaviors.    The program was presented  to 

each class on one occasion.  Attempts to reinforce the messages were made through 

the  pocket  booklet,  investigator  led  discussion,  and  the  label  on  the  lab  bottle  to 
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appeal to various learning styles. In addition, there was substantial material covered 

in 45 minutes. Several studies (Tung et al., 2002; Hart and Nolan, 1999) suggest that 

while  short  time  exposure  environmental  education  experiences  may  inspire 

interest  in  the  environment,  they may not  have  the  long  lasting  effect  of  a  longer 

environmental education experience. This effect may be evident in the current study 

where a considerably short exposure’s effects may not have been long lasting even 

two weeks later. If the time constraints of the project were not an issue it may have 

been beneficial to give long term environmental education experiences, thus giving 

more time for students to engage in discussion, activities, and experiences. It may be 

worthwhile  to  consider  a  narrower, more  focused message on one  environmental 

issue rather  than  trying  to cover many different  topics,  to  try  to determine whether 

the hypothesis has validity.  

The present study only included participants from one affluent school. It would be 

beneficial to investigate the possibilities of charismatic minifauna amongst other 

populations to fully determine their capability of encouraging environmental behaviors. 

 A study by Larson and colleagues (2010) investigating the effects a week long 

environmental education program had on children’s eco-affinity, environmental 

knowledge, and environmental awareness. Their study found no gender differences in 

these three topics and there was no difference in these topics when comparing children of 

similar age groups. Larson and colleagues noted that there were differences reported in 

environmental knowledge between African American students and white students.  The 

African American students shared identical levels of eco-affinity as the white students, 

however they did not have the same knowledge of ecological issues or “specific nature 
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facts” (page 109). They credit this knowledge gap to “societal disparities affecting the 

way children from different ethnic and socioeconomic backgrounds are exposed to 

nature” (page 109). This may correspond with Bullard's  findings (2000) that 

impoverished neighborhoods lacked environmental resources and education, which 

resulted in limited environmental awareness. Since the participants in my study are from 

a relatively affluent socioeconomic background they may be afforded more experiences 

with nature. A similar study conducted with a wider variety of participants from various 

socioeconomic backgrounds may be beneficial to determining if the effect of charismatic 

minifauna is affected by pre-existing environmental experiences, resources, and 

knowledge.  

 A recent longitudinal study (1976-2005) investigating “environmental attitudes, 

beliefs, and behaviors” in a random sample of roughly 100,000 responses by high school 

seniors across the United States. The University of Michigan's ‘Monitoring the Future’ 

survey found a significant decline in “environmental concern” and behaviors amongst the 

participants over the span of three decades (Wray-Lake, 2010, page 61). Questions on the 

survey covered topics that I focused on in my own study such as pollution, biodiversity 

issues, and scarcity of resources, among others. My study may provide additional 

evidence to support the findings that despite protestations of environmental concern there 

is a lack of environmental action. This effect may be evident in this thesis project’s 

findings, in which the post survey results were not drastically different between the Frog 

group and the Global group. Despite making changes in the behaviors questioned on the 

surveys the results showed that these were very few behaviors that changed, indicating a 
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disconnect between the perceived interest in the lesson and the reality of the students’ 

environmental behaviors. 

  The participants in this study were interested and engaged in the classroom 

presentations.  The  opportunities  presented  by  the  abundance  of  small,  easily 

accessible, charismatic animals in local ecosystems may be worth further study with 

regard  to  their  best  use  in  environmental  education  and  in  training  the  people 

around  them  to  value  their  presence  and  contributions  through  positive 

environmental behaviors.  
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