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ABSTRACT 

Environmental literacy, along with responsible environmental behavior, is often the stated goal 

of environmental education (Todt, 1995). That being said, it is essential that teachers be 

environmentally literate. However, most American adults are not very environmentally literate. 

For example, The NEETF/Roper National Report Card (NEETF 1997) gave two out of three 

American adults failing grades on pollution knowledge (Manci, Carr, & Morrone, 1999). How 

can we expect our current community of educators to pass on this critical knowledge to the next 

generation if they themselves are illiterate? While the answer is simple: incorporate 

environmental education into all levels of learning, the implementation is complex. It requires an 

education of the educators, not only in ecological concepts, but in sustainable development and 

action methodology as well. 
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CHAPTER 1: AN INTRODUCTION TO ENVIRONMENTAL EDUCATION 
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A World in Crisis 

Serious consideration of environmental problems is a relatively recent phenomenon in 

contemporary society. While there have always been certain expressions of concern for issues 

relating to the environment, only in the last few decades, as a result of extraordinary rapid 

scientific progress, as well as technological and social changes, have new problems emerged and 

others, which existed before, taken on entirely new dimensions (UNESCO, 1978). It is now 

recognized that many human activities have detrimental and possibly irreversible consequences. 

At the same time, there is an urgent need for development, as much of the human population is 

still living in absolute poverty, which is, in itself, a form of environmental degradation 

(UNESCO, 1978). In many of the less developed countries, the preservation of the natural 

environment requires development as its prerequisite, just to meet the basic needs of the people. 

The realization that the resources of this planet are finite has brought about a consciousness of 

resource-use that will allow future generations to live in a world that is not only preserved but 

enriched. This sense of responsibility to future generations is a vital part of the awareness of 

environmental problems, yet to a large extent, this sense still must be created. However, there is 

a growing acknowledgement of the gravity of the situation for humanity as a whole and on the 

need for urgent action. 

There is now a consensus that the “environment” embraces social and cultural, as well as 

physical environment, so true holistic preservation must therefore take into account interrelations 

between the natural environment, its biological components as well as the social and cultural 

factors of the humans who inhabit it. In addition, environmental problems are not just those of  
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the detrimental or irrational use of natural resources and pollution. They include problems of 

underdevelopment, such as inadequate housing and shelter, bad sanitary conditions, malnutrition, 

defective management and production practices and, more generally, all problems which stem 

from poverty. They also include questions of protecting cultural and historical heritages. Science 

and technology can no doubt provide or contribute to solutions to the problems which they may 

in fact have helped to cause. Nevertheless, the solutions sought should not be short-term ones nor 

too narrowly conceived. (UNESCO, 1978) 

Environmental Education Defined 

That being said, environmental education has a vital role to play if the issues at stake are 

to be grasped and if all concerned are to be provided with the knowledge, skills and attitudes 

which can modify the existing situation for the better (UNESCO, 1978). Citizens must be 

educated to become competent and knowledgeable about the environment. Thus, environmental 

education (EE) is a prerequisite of environmental literacy. However, before EE can be practiced, 

it must be understood. For many educators, that understanding begins with two founding 

documents of the field: the Belgrade Charter (UNESCO-UNEP, 1976) and the Tbilisi 

Declaration (UNESCO, 1978). The Belgrade Charter was adopted by a United Nations 

conference and provides a widely accepted goal statement for environmental education: The goal 

of environmental education is to develop a global population that is aware of, and concerned 

about, the environment and its associated problems, and which has the knowledge, skills, 

attitudes, motivations, and commitment to work individually and collectively toward solutions of 

current problems and the prevention of new ones. The Tbilisi Declaration expanded on the 

Belgrade Charter and established three general goals for environmental education. These goals 

provide the foundation for much of what has been done in the field since 1978: 

8  
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To foster clear awareness of, and concern about, economic, social, political and 

ecological interdependence in urban and rural areas 

To provide every person with opportunities to acquire the knowledge, values, 

attitudes, commitment and skills needed to protect and improve the environment 

To create new patterns of behavior of individuals, groups and society 

as a whole towards the environment. 

As the field has evolved, these principles have been researched, critiqued, revisited, and 

expanded. They still stand as a strong foundation for a shared view of the core concepts and 

skills that environmentally literate citizens need (NAAEE, 2004). One of the most widely 

accepted definitions of environmental education was given in the Tbilisi Declaration: “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” (UNESCO, 1978). According to the Declaration, environmental education is seen as a 

life-long process that is interdisciplinary and holistic in nature and application. It concerns the 

interrelationship between human and natural systems and encourages the development of an 

environmental ethic, awareness, understanding of environmental problems, and development of 

critical thinking and problem-solving skills. 

The Lack of Environmental Education in Schools 

Environmental education can fall under three systems: formal, non-formal and informal 

education. Formal environmental education is linked with the formal education system and 

generally takes place in a school context. Non-formal environmental education is organized 

educational activity outside the formal school system, and includes environmental education 

» 
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activities or programs provided by community organizations, youth groups, museums, zoos, and 

nature/interpretive centers, etc. Informal environmental education is the provision of information 

without an organized educational/institutional structure and typically includes learning about the 

environment through the media, personal reading, everyday experience and interactions with 

other people (CEGN, 2006). 

Currently, environmental education is practiced in many non-formal educational settings, 

such as museums, parks, zoos and nonprofit organizations. Mass media, radio, television, films 

and the press have also played an important role for the dissemination of environmental 

information (UNESCO, 1978). As important as these efforts and systems may be, there are still a 

number of shortcomings, namely in the fact that non-formal education and media is not inclusive 

of all citizens; it is participatory whereas formal education is compulsory. 

Environmental education should be integrated into the whole system of formal education 

at all levels to provide the necessary knowledge, understanding, values and skills needed by the 

general public not only for devising solutions to environmental problems, but also in making 

individual choices in their own resource consumption. Little has been done in formal education 

for training educators for environmental activitie. There are too few teachers trained for the 

teaching of ecology (UNESCO, 1978), and those who are trained are typically found only at the 

secondary level. On the other hand, the teachers that are the most well-trained to participate 

effectively in a multidisciplinary approach to teaching are those at a primary level. Added to 

these discrepancies is the fact that most teachers in public formal education settings are 

encouraged to adhere strictly to state content standards, which do not reinforce the idea of 

multidisciplinary environmental education.  
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Environmental Education and State Content Standards 

There is no simple way to summarize or regulate this relationship, due to variations from 

state to state, and over time. However, some general influences on and patterns to this 

relationship are apparent. In some states, mandates for outdoor and/or conservation education 

were approved between the 1930s and 1960s, and continued to influence K-12 EE into the 1990s 

(Marcinkowski, McBeth, Volk, & Hungerford). In most states, the rise of the national standards 

movement in the 1990s appears to have had several influences on EE. Some efforts were made to 

infuse EE into national standards (e.g., National Science Education and National Geography 

Standards). At the state level, efforts were made to infuse EE into K-12 standards and/or teacher 

competencies (Marcinkowski, McBeth, Volk, & Hungerford, 2009). However, the rise of the 

recent educational accountability movement, most apparent in provisions of the No Child Left 

Behind legislation initiated in 2001 (e.g., state-level testing, reporting on Annual Yearly 

Progress), made it more difficult for teachers to engage students in EE lessons/activities not tied 

directly to state standards and state testing programs (Marcinkowski, McBeth, Volk, & 

Hungerford, 2009). 

In turn, efforts have been made within the EE community to advance and document the 

effects of EE on school achievement in traditional school subjects (e.g., Athman, 2004; Clavijo, 

2002; Connors, 1993). It is noteworthy that several of these studies indicate clearly that it is 

feasible to advance both academic achievement and environmental literacy through carefully 

designed and implemented EE programs (Marcinkowski, McBeth, Volk, & Hungerford, 2009).  



Victoria Putnam ELM — Integrative Project 2011 

The NAAEE Excellence in Environmental Education: Guidelines for Learning (PreK-12) 

were developed in a similar way and suggest that K-12 content standards tend to address 

cognitive knowledge and skill dimensions of environmental literacy fairly well, primarily 

through science, social studies, language arts and, to a lesser degree, mathematics standards 

(NAAEE, 2004). They have shown that the development of environmental literacy works best 

when students are provided with opportunities to integrate, synthesize, and apply learning from 

the different school subjects. However, there is often limited attention to the behaviorial 

dimensions of environmental education in K-12 content standards. While professionals in each 

state may struggle with the behavioral dimensions of environmental education, this has been 

accommodated through class projects (e.g., action projects and service-learning projects in 

partnership with agencies and NGOs), school-wide projects (e.g., recycling), after-school clubs, 

and other approaches (NAAEE, 2004). 

Environmental Education Across the Curriculum 

Environmental education must adopt a holistic perspective which examines the 

ecological, social, cultural and other aspects environmental problems. It is therefore inherently 

interdisciplinary, and must be incorporated across the curriculum. However, the problems it 

addresses should be those familiar to the learners in their own home, community, and nation and 

it should help them to acquire the knowledge, values and skills necessary to help solve these 

problems (UNESCO, 1978). This means that environmental education involves learning from the 

environment as well as about the environment, and in many situations this would require changes 

to be made in some well-established approaches to teaching, especially in formal education. 

With the adoption of this problem-oriented and action-oriented approach, environmental 

education thereby becomes both lifelong and forward-looking. By its interdisciplinary nature, as 
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well as by bringing education nearer to the environment and to life, environmental education can 

not only play a considerable role in the renovation of educational systems, but is key to 

protecting the natural world and ensuring its preservation for generations to come (UNESCO, 

1978). 
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CHAPTER 2: THE MIDDLE SCHOOL STUDENT 
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Background 

I chose to focus on middle school-aged students because in the fifth through eighth 

grades, learners begin to develop skills in abstract thinking and continue to develop creative 

thinking skills—and along with these, the ability to understand the interplay of environmental 

and human social systems in greater depth. Environmental education can foster this development 

by focusing on investigation of local environmental systems, problems, and issues. As learners 

become actively engaged in deciding for themselves what 1s right and wrong, educators can use 

environmental problems to help learners explore their own responsibilities and ethics. 

The middle school is very important, in that it serves as a transitional unit between 

childhood education and later adolescent education. (UNESCO-UNEP, 1994) Thus, the middle 

school concept recognizes the special and unique needs of individuals who are no longer children 

and not yet adolescents. A major intellectual characteristic of the emerging adolescent is the 

progression from concrete to operational thinking (UNESCO-UNEP, 1994). Another hallmark 

of the middle years is the development from an egocentric to a sociocentric perspective. Very 

young children regard themselves as the center of their universes. Events, objects, and other 

people have meaning only in relation to the child’s own needs and interests. By this is meant the 

progression of thinking that leads an individual toward a sociocentric view of the world, toward a 

sense of community and one’s own membership in society (UNESCO-UNEP, 1994). As the 

student develops, he/she gains the realization that personal histories affect present behavior, and 

that the future depends, at least in part, on choices made in the present (UNESCO-UNEP, 1994). 

This sets the stage for the consideration of consequences and implications of decisions and 

choices. During this time, still another capacity is developed - the ability to examine one’s 

beliefs, one’s set of explanations of the world, and of one’s assumptions that guide behavior. 

15  
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Thus, a personal ideology is born. These intellectual and developmental characteristics make 

middle school an ideal target for cross-curricular incorporation of environmental education, 

especially with regard to action. 

As I began my research for this project, I was curious to see what students know and how 

they feel with regard to the environment. I made a brief, eight-question survey and called on my 

sister and a very good friend to administer it in their 7 and 8™ grade science classes: 

approximately 140 students total, 70 from each school. South Middle School is located in 

Morgantown, West Virginia and Solon Middle School is in Solon, Ohio. I chose these cities not 

only because I had contacts there, but also because they are demographically similar, but 

economically very different. From the 2010 Census, Morgantown has approximately 26,800 

residents, and is 89% Caucasian. Solon has 21,500 residents and is 87% Caucasian. In contrast, 

while Solon has a median per capita income of $35,394 and a median household income of 

$94,369, Morgantown’s median per capita income is only $14,459 with a median household 

income of $20,649. Thirty-eight percent of residents are below the poverty line in Morgantown, 

as opposed to only 2.5% in Solon. I anticipated that the students from Solon would have more 

knowledge of environment-damaging behaviors, due to better-funded schools and greater access 

to nonformal and informal environmental education. The questions and their results are depicted 

below, with the green graph representing South Middle School and the blue/red representing 

Solon Middle School. 
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Results 

Question 1: Do you like spending time outside in nature? Why or why not? 
  

7% 11% 

93% 89%           

I am happy to report that the majority of students do indeed enjoy spending time outside. Some 

of the specific responses were: 

eo “Yes, I like the fresh air.” 

eo “Yes, I find it very peaceful and I can see animals in their natural habitats, which is better 

than the zoo.” 

“Yes, because it is nice to go outside and play.” 

“Yes, because it makes me feel one with the planet and feel uncontrolled and not robotic 

like common society.” 

“No, because I am slightly allergic to grass.” 

“No, because my stepdad said I will get sick if it is cold outside.” 

“No, because I hate all of the bugs that bite or sting you.” 

“No, 1t’s icky.” 

Question 2: Do you believe that humans are damaging the environment? If so, how? 
  

18% : 15% 
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The majority of both groups acknowledge that humans are responsible for environmental 

damage. Most of the responses listed pollution and littering as causes of environmental damage. 

Some of the more interesting ones were: 

“Deforestation and the burning of fossil fuels.” 

“Humans create greed, greed drives war, war drives manufacturing, and manufacturing 

drives pollution, which in turn drives global warming.” 

“Because of population.” 

“We use so much plastic and we use our cars for everything.” 

“Pollution. Need I say more?” 

“By smoking, it kills the ozone layer.” 

“Most of us do not recycle and we use a lot of electricity.” 

“As you can see, there is trash everywhere outside.” 

Question 3: Do you think you do anything to harm the environment? 
  

          

For Solon Middle School, the more affluent of the two, the majority of students do not see 

themselves as being responsible for causing harm to the environment. I found this interesting that 

while they did acknowledge that ~umans cause environmental damage, they themselves do not. 
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Question 4: Do you think it’s important to protect the environment? Why or why not? 
  

9% 3% 

91% 97%         
  

Again, here the vast majority of students DO feel that it’s important to protect the environment. 

Most of the responses had to do with personal and present human survival, with only two 

answering about protecting future generations. 

¢ “Not, because it takes too much worry.” 

“This 1s the place we and our descendants live in, let’s keep it clean.” 

“So we can thrive on this planet, not just survive.” 

“Yes, because it gives us stuff.” 

“This 1s the only planet to support life as we know it.” 

“Because it’s the place that we live in and if we have longer winters and shorter summers 

things will happen.” 

Question 5: Do you want to help protect the environment? 
  

21% 

        
  

I expected the results of this question to look similar to the results from Question 4. However, 

once again, there seems to be a lack of personal accountability and responsibility.  
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Question 6: Do you already do things to help the environment? If so, what? 
  

        
  

Again 1 was surprised that the less affluent school shows larger percentage of environmental 

action. The majority of the answers were recycling and not littering. Some of the specific 

responses included: 

“I try picking up litter... if it’s not too gross.” 

“I recycle instead of litter.” 

“I recycle, use energy efficient appliances and make homemade compost.” 

“I don’t smoke.” 

“Use recycled materials, recycle, use special power-saving light bulbs, drive Prius.” 

Question 7: Do you learn about the environment and how to protect it in school? If so, 

which classes? 
  

13% 

87%         
  

Based on the answers to the previous questions, the results to this question surprised me. The 

percentage of students that recognize environmental education occurring in their school is greater 

in the more affluent system, even though the results indicate that they feel less accountable and 
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are less interested in taking action. The only class listed as an answer to the second part of the 

question was science class. 

Question 8: Would you like to learn more about the environment and how to protect it? 
  

        
  

Discussion 

Overall, a major discrepancy seems to be occurring: While there is an awareness of the need for 

environmental protection, there is lack of personal investment, accountability and a desire for 

action. Going forward, I would like to use a better environmental literacy assessment tool. I 

would hypothesize based on the responses from this questionnaire that the students in both of 

these schools are lacking in environmental literacy. It seems that their knowledge and feeling of 

connection to the Earth is limited. The students’ awareness needs to be nurtured and their interest 

encouraged. This can be achieved, if educators learn to incorporate environmental education 

across their curriculum. 
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The Habitable Planet multimedia environmental science course for high school teachers and 

adult learners, from Annenberg Media: 

http://www .learner.org/channel/courses/envsci/index. html 

WOW!: The Wonders of Wetlands, (NSTA recommended): www.wetland.org/wowteacher. html 

Outdoor Classrooms/Land Labs/Wildlife Gardens 

Bird Sleuth, from Cornell Lab of Ornithology: http://birds.cornell.edu/birdsleuth 

Granny’s Garden School http://www. grannysgardenschool.com/ 

Habitats for Learning, a Planning Guide for Using and Developing School Land Labs 
http://www.epa.state.oh.us/oeef/habitat. pdf 
  

Journey North: www.learner.org/jnorth/index.html   

National Gardening Association, (includes grants): www.kidsgardening.com 

National Wildlife Federation Schoolyard Habitats: www.nwf.org/schoolyard 

US EPA and US Botanic Garden, “Reduce Runoff: Slow It Down, Spread It Out, Soak It In” 
video showing how green techniques such as rain gardens, green roofs and rain barrels help 
manage stormwater runoff http://www.epa.gov/owow/nps/lid/video.html  
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US Fish and Wildlife Services’ Schoolyard Habitat Program: 
www. fws. gov/cno/conservation/schoolyard.cfm 

Calculating Your Environmental Impact 

US EPA Global Warming Resource Center; Personal Greenhouse Gas Calculator: 
http://epa.gov/climatechange/emissions/ind_calculator.html 
  

US Dept of Energy site, shows miles per gallon, fuel consumption, cost, greenhouse gas 
emissions in tons and EPA Air pollution score by vehicle: www. fueleconomy.gov 

Earthday Network (calculates how many acres are needed per person based on lifestyle factors): 
www.earthday.net/footprint/index.asp 
  

The "Ecological Footprint of Nations" has a 15-question quiz used to calculate how much 

productive land and water you need to support what you use and what you throw away. Answers 
are metric, so this is a good activity for students to make the conversions: 

www.RedefiningProgress.org and www.earthday.net/footprint/index.asp 

Facing the Future (www. facingthefuture.org) are free downloads of lesson plans on global issues 

and sustainability. Three relevant to calculating environmental impacts are: “Watch Where You 
Step,” “Now Hear This!” and “When the Chips are Down.” 
www.teacherscorner.org/activities. html 

The Global Footprint Network: http://www.footprintnetwork.org 
  

Air emissions calculator: http://airhead.cnt.org/Calculator/ 

Zero Footprint youth carbon calculator from National Environmental Education Week: 
http://zerofootprint.net/youth/neew 

Air Quality 

Air Defenders curriculum on open burning of solid waste, from Wisconsin Environmental Health 
Association: www.airdefenders.org/ 

Air Pollution — What’s the Solution? modules for students in grades 6-12 utilizing real-time 

atmospheric and weather data, from US EPA, the Clean Air Association of Northeast States, and 
Stevens Institute of Technology: www.k12science.org/curriculum/airproj/ 

In the Air, Tools for Learning About Airborne Toxics Across the Curriculum, education modules 
for K-3, 3-6, 6-8, 9-12 and adults, developed by US EPA and the Missouri Botanical Garden, 
(correlated with national science standards): www.intheair.org/ 

  

Project LEARN — Atmospheric Science Explorers - middle school science modules developed by 
the National Center for Atmospheric Research with NSF funding: Ozone in Our Atmosphere, 
Atmospheric Dynamics, and Cycles of the Earth and Atmosphere: www.ucar.edu/learn 
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Climate Change 

Antarctica and earth science lessons for grades 2-12: http://bprc.osu.edu/ 

Center for Remote Sensing of Ice Sheets at the University of Kansas, includes K-12 lessons on 
topics like ice sheets, glaciers, sea level change, weather, climate and global warming: 

https://www.cresis.ku.edu/education/iceicebaby.html   

Climate Change Impact on the United States (2000 report from NOAA): 
http://www. globalchange.gov/publications/reports/scientific-assessments/first-national- 

assessment 
  

Keystone Center’s “CSI: Climate Status Investigations” (US DOE and US NETL middle & high 

school activities): http://www .keystonecurriculum.org/   

NASA'’s Climate Kids website for grades 4-6: http://climate.nasa.gov/kids/ 

US EPA Climate Change Toolkit for Middle School: “Climate Change, Wildlife, and Wildlands 
Toolkit for Formal and Informal Educators,” contains case studies and activities based on climate 

science, environmental education and stewardship information: 
http://www.epa. gov/climatechange/wycd/CCWKit. html   

Energy Efficiency/Alternative Energy Sources 

“Energy and Society” module from Project Learning Tree: www.plt.org 

Leadership in Energy and Environmental Design (LEED Certification) from the U.S. Green 

Building Council, www.usgbc.org/ 

US Department of Energy fossil energy study guides and classroom activities: 

http://fossil.energy.gov/education/energylessons/Study Guides and Activities.html 

US EPA Clean Energy Home Page: 

http://epa.gov/cleanenergy/index. html 

Windwise curriculum from Normandeau Associates for middle and high school: 
http://learn.kidwind.org/teach   

Environmental Health and Safety 

Project EXCITE at Bowling Green State University (Grade 4-9 problem-based learning episodes 
on environmental health science, aligned with Ohio standards): 
www.bgsu.edu/colleges/edhd/programs/excite/ 

Wastes and Recycling 

Exploring Environmental Issues: Municipal Solid Waste unit from Project Learning Tree: 
http://www.plt.org/cms/pages/21 21 _13.html 
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Waste & Recycling section of US EPA’s High School Environmental Center: 
http://epa.gov/highschool/ 
  

Water Quality 

Healthy Water, Healthy People middle and high school curriculum from Project WET, The 
Watercourse and Hach Scientific: www. healthywater.org 

H20 University (Hach Scientific) www.h2ou.com/index.htm 
  

New York State Department of Environmental Conservation, “Key to Aquatic 
Macroinvertebrates™: www.dec.ny.gov/animals/35772.html?showprintstyles&showprintstyles 

Seanet “Field Guide to Freshwater Invertebrates”: www.seanet.com/~leska/Online/Guide html 
  

Surf Your Watershed (from US EPA): www.epa.gov/surf 

Water section of US EPA’s High School Environmental Center (includes drinking water, waste 
water, ground water, water pollution, and oil spills): http://epa.gov/highschool 

Other National Resources 

Environmental Education and Training Partnership: www.eetap.org/ 

EELink: www.eelink.net/ 

My Community Our Earth: www.aag.org/sustainable 
  

North American Association for Environmental Education: www.naaee.org/ 

Organizational Assessment Tool for EE organizations: 
http://www.uwsp.edu/cnr/neeap/Research/OAT. htm 

Rainforest lesson plans: http://www.rainforest-alliance.org/programs/education/index. html 

State Education and Environment Roundtable (Environment as an Integrating Concept): 
WWW.SEEr.org/ 

Teach Engineering, (standards-based K-12 inquiry activities developed by a group of universities 
with NSF funding): www.teachengineering.org/index.php 
  

University of Wisconsin Extension Environmental Resources Center: www.uwex.edu/erc 
  

U.S. EPA’s EE programs: www.epa.gov/enviroed/index. html 

U.S. Geological Survey Learning Web: www.usgs.gov/education/ 
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Webrangers U.S. National Park Service Website for children: www.nps.gov/webrangers 
  

TO BE CONTINUED 

The ultimate goal of this research is to put together a comprehensive resource guide for 

middle school educators, so that cross-curricular, multi-disciplinary inclusion of environmental 

education can be easily accessible to all teachers, not just those with prior experience and 

training. I would like to eventually include cross-curricular 1-day, 1-week and 2-week units. I 

would also like to include more worksheets, assessment tools, etc. in appendices. 
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