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Introduction


Our groups service-learning project involved teaching Environmental Education to students in standards 3/4, and 5/6 at St. Barnabas Anglican Primary School in Cayo District Belize. Our group split up into two teaching teams of two for the different classrooms. The Standard 3-4 –class met on Wednesday afternoons, and the Standard 5-6 met on Fridays.


Our group discussed the reasoning behind the importance of teaching environmental education to the students at St. Barnabas School in order to formulate a guiding philosophy upon which we would conduct our lessons. We considered the importance of education as a means of empowering students to be active and knowledgeable citizens, and furthermore to extend their knowledge into actions that will promote positive environmental behavior. We concluded that our role as educators was to encourage and engage students in building a positive relationship with the natural world that could be translated into positive environmental action, and aid in the sustainable development of the community. 


After discussing the purpose of our teaching, we narrowed it down more specifically to relate our experience directly to our involvement with St. Barnabas and came up with a problem statement for our project: “In Belize, there is a lack of environmental education in the primary school systems.” We discussed the importance of environmental education as a means to promote sustainable development in Belize, and created our goal: “We aim to promote the relationships between students and their natural environment as well as provide them with environmental knowledge so that they may eventually exercise their knowledge into positive behavior.”

Methods


In order for our group to be successful in our approach to environmental education, it was paramount that we remained organized. We managed to stay focused on our goal by means of the following methods.

Group Organization:
Organization in assigning specific roles for each individual in the group aided us in proper communication throughout the project. Roles such as group leader, group liaison, secretary and supplies manager were given. With four of us working on this service project and two separate classes to teach, we split up into partners, two of us to a class. Hannah Aitken and Tori Wong taught the Standard 3-4 class and Tony Mai and Tommy Miller-Donnelly taught the Standard 6 class. Preparation was the first step to successful teaching. The four of us would meet and devise a lesson plan for the week. Group meetings were held at minimum once a week at which we would brainstorm ideas, research subject matter, develop lessons plans, as well as debrief one another on the past week’s lesson. Due to the age group difference between the two classes, a more in depth lesson plan building off the 3-4 lesson plan was created for the standard 6 class. Research of relevant literature specific to our subject matter for the week was reviewed as a group as well as personally. In doing so we established collective goals as well as personal goals for each week‘s lesson. Ideas for experiential activities were also a useful tool. Two particular books aided in developing our lesson plans, Project Wild and Prentice Hall Science Explorer. For many of the lessons supplies were needed and collected locally. They ranged from visuals drawn out by group members, pasta to replicate conservation issues, to soil, cilantro seeds and scavenged plastic bottles for miniature terrariums. 

Our Approach:
Our approach to teaching environmental education to these children of ages 9-14 was an experiential approach or “hands-on” approach. Thus most of our lessons entailed getting the children involved. The beginning of our lessons would be a recap of last weeks lesson This was important to our method of teaching and our attempts to relate each lesson to past ones, thus emphasizing the connections of everything and everyone to the environment from a global level to a personal level. Conventional methods or “chalk and talk” were also used at the beginning of the lessons to introduce the topic. The students took this opportunity to write in their notebooks the key definitions given to them on the topic for the week. On some occasions PowerPoint presentations aided substantially, in particular our lesson on adaptations (Appendix 2, Lesson 3). After the topic was introduced we moved on to hands on activities, such as having the kids create their own birds with their own adaptations with explanations for these adaptations (Appendix 2, Lesson 3), a game students played where pasta represented a renewable resource such as fish that represented the importance of conservation and sustainability (Appendix 2, Lesson 4 and Appendix 10). We held debates on conservation issues, and created miniature terrariums (Appendix 2, Lesson 5). These activities helped pull the kids into the subject matter and experience environmental issues in real time. 

Lesson Organization: 

One hour lessons were taught once a week for each standard level. Standard 3-4 was taught on Wednesday afternoons and Standard 6 was taught on Friday afternoons; rescheduling also occurred when necessary. As mentioned above, our lessons sought to relate and build off each other. Our first lesson started out on a basic level with biomes and ecosystems then quickly moved into habitats and the concept of one’s personal connection to earth by the second lesson. The first lesson also included a pretest used to assess the already residing knowledge of the children in the area of environmental education. It also sought to gauge each individual child’s feeling of connection to their local environment in Belize. The lessons progressed into topics of conservation, lessons educating them on their local environment. The last lesson included a post-test to assess what they had learned over the course of six lessons. Of more importance, the post-test sought to gauge their new perception of their personal role in/on the environment, both globally and locally.
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Terrarium Lesson: Building sustainable life systems using cilantro and plastic bottles. From Lesson 5.
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[image: image5.wmf]Anthony Mai teaching students of standard 6 about sustainability in the classroom.
Lap Sit activity where students represented each component of a habitat in order to illustrate the interconnectedness of ecosystems. From Lesson 2.
Results

Going into the service-learning project at the beginning of the semester, our group spent a lot of time discussing various teaching methods and the projected success of each technique. Through our research we contended experiential learning to be a valuable technique that would provide lasting comprehension of material as well foster an environment where students could build relationships with the natural world, which was one of our goals. We geared our lessons toward each respective developmental level that would tap into the various intelligences so as to reach each student in a different way. We found it to be incredible beneficial splitting the lesson time with an initial lecture style for the first half, and then spending the other half outdoors with activities reflecting the lectured material, the debrief in side the classroom after the outdoor activity proved that our approach was indeed effective. Students were excited and responsive to our end of lesson questions that reinstilled the main objectives of each lesson. While each individual lesson contained different material, and applied a different skill set by the students in their participation, at the end of each lesson their excitement and ability to explain their experiences in their own words were a clear indication of a deep comprehension. It was apparent that the structure of our lessons were helpful in creating meaningful and participatory learning. 

An important aspect of experiential learning includes going outdoors to experience different ways of learning. In the beginning lessons, taking students outside was quite chaotic, challenging in the least to contain the excitement of being outside while still promoting a positive relationship with it as a learning space. We saw two growth points from using the outdoors as a classroom. First, during our beginning lessons, students were excited to be outside but hesitant in participating in the hands on activities, expressing a sense of discomfort when asked to work as a team. It was particularly clear during our “lap sit” activity (Appendix 2 Lesson 2) that students were not used to working together, and therefore a bit uneasy about it. Fortunately, despite the discomfort, students still were able to see the importance of the lesson and were able to see how, if done differently the activity would work, as understood in our debrief. After a series of lessons we noticed an increase in cooperation with our instruction especially in taking instruction in the outdoor classroom. In our conservation lesson (Appendix 2 Lesson 4) students were split up into smaller groups and asked to participate as a group in the lesson. Unlike the “lap sit” we saw the students working together patiently in order to reach a common goal. They exhibited much better listening skills outdoors, and when inside they were excited to participate in the discussion referring to their groups work with pride when describing their successes. The growth in group cooperation and furthermore in relationship building is the first success of outdoor learning.

Along with building relationships between students, utilizing the outdoor classroom as a learning space increased their relationships with the natural world. Students were excited to learn outdoors, we would get students running up to us as we arrived to the school asking if we were going to do a fun activity outside that day. It was great to see overtime the growing respect the students exhibited when learning outdoors, for one another and especially for the environment in which they were learning.

In preparing our lessons, no matter how global the topic, we were always sure to incorporate Belize and more specifically the Cayo District so as to provide a more tangible lesson for the students. In doing so, students became more familiar with the topics because of their cultural understanding of the natural environment. We saw this exercised by students in our adaptations lesson (Appendix 2, Lesson 3) where the students were able to participate and use their imaginations based off of their local knowledge. Students used their understanding of local birds to understand what adaptations were, and use that knowledge to create their own adapted animal. From the results of their projects it was clear that students utilized their local knowledge to grasp a universal concept such as bird adaptations. Overall this resulted in a greater comprehension of knowledge by the students. 

In utilizing different teaching techniques, we aimed to reach all students by promoting different kinds of thinking through various activities. Lessons which required group cooperation such as the conservation lesson mentioned above, or lessons that required individual creativity and imagination such as the adaptation lesson (Appendix 2, Lesson 3), were incredibly important to exercise the multiple intelligences of students. We used varying techniques so as to reach further then concept learning, to a place where students were experiencing their education that would be considerate of all types of learning styles. Through discussion facilitation in the classroom, to group work in hands on activities outside of the classroom, students were asked to perform in various different ways. We found that these different learning techniques were positive for the students who, during the debrief, exhibited full comprehension of our lessons. 

We can draw in comparing our pre and post tests (Appendix 3,4,5,6) that students were able to grasp a more technical vocabulary expansion as shown in comparing the pre and post test results for the standard 5-6 students. In looking at the results from the standard 3-4 students, it was clear that students gained a more focused understanding of pressing environmental issues in Belize. More importantly than the technical growth of students was the observations we made throughout our time teaching at St.Barnabas, showing the true growth of the students in a holistic manner that went beyond learning the content of each lesson. This was a great success. 

Recommendations

Our service-learning project is one that has been continued from years past. We took the advice and recommendations from the 2009 Environmental Education group, which we found to be quite helpful. In addition to their guidance, we have compiled a number of applicable recommendations that we consider helpful to the completion of this project. 

1. First, it is important to understand that all students have different learning styles. There may be a number of different lessons that tap into different students learning capacities, it is important to continue working using different methods until the lessons become more and more successful, and to be open to trying different methods. Also in the beginning stages, a conversation about course content is important to go with the flow of the rest of the students studies.

2. It was incredibly helpful and important in building relationships with the faculty to take some time after each class to discuss the lesson plans if necessary. If the teacher has the time and is willing to debrief, it is a great opportunity to see the progress of the lessons immediately rather than planning a meeting in advance, which may not always follow through.

3. One of the best ways to build relationships with the students is by showing your dedication. Arriving to the lesson with enough time to play with during their break is a great way to get to know them. The students appreciated the extra effort, which can be apparent in their participation during class.

4. We found that Standard 3-4 students work well in small groups during interactive activities. It allows them enough freedom to make decisions but still provides support with the help of other group members.

5. For Standard 5-6 we found that visual aids are quite helpful if the lesson is appropriate, the students gained a lot from power point presentations due to their developmental age.

6. Going outside for lessons is important and fun, but it is important to stay organized and keep students engaged as outdoor lessons can become chaotic.

7. The students were always excited to participate, and truly enjoyed spending time outside, it is important to utilize all classroom time and outdoor time appropriately to ensure the greatest amount of relationship growth between the students and their environment!

Appendix 1: Literature Review 

Introduction: 

Since the UN General Assembly first endorsed the concept of sustainable development in 1987, conversations of education to promote and support its existence have also been occurring. According to the resolutions discussed in the 1983 Brundtland Commission report, sustainable development aims to meet the needs of today without compromising the ability for future generations to meet their own needs. The three main components involved in reaching the goals of sustainable development are economic, social, and environmental. Our groups service-learning project works to promote environmental education in a developmentally appropriate manner that will encourage students to exercise positive environmental behavior and furthermore strengthen their community. This review will discuss the importance of environmental education on promoting sustainable development in Belize. 

History

As stated by Bones (1993), “environmental education is more than teaching about the environment. It is about people” (p. 13). As long as humans have existed on the planet Earth, they have interacted with and impacted the environment. McCrea (2006) compares the history of environmental education to the roots of a tree that are “widespread and diverse. They provide support for the present ﬁeld while supplying the nourishment for future growth” (p. 1). Throughout its history, the roots of environmental education have been spread across several activist movements, eras, and organizations. 


While modern environmental education developed in the early 1970s with the formation of the National Association for Environmental Education (NAEE), environmental education had many early influences prior to 1970 that helped to build it’s foundation (Disinger, 1998, McCrea 2006). According to McCrea (2006), the importance of educating students about the values of the environment dates back to 1762 and Jean-Jacques Rousseau’s educational philosophy novel, Emile where he “maintains that education should include a focus on the environment.” Emile provided a “nature education” base for others such as Louis Agassiz, a renowned environmental writer who encouraged his students to learn directly from nature, Wilbur Jackman, author of Nature Study for the Common School, and Liberty Hyde Bailey, a botanist, writer, college administrator, and first president of the American Nature Study Society to build upon (McCrea, 2006). 


In the United States in the early 1900‘s, “the Dust Bowl,” wind erosion and other resource problems gave rise to the conservation education movement led by John Dewey. From 1930 to 1969, conservation education gathered wide support from state and local governments as well as many non-governmental organizations (McCrea, 2006). According to Bones (1993), conservation still plays a large role in environmental education because “conservation educators and resource specialists educate the public about the importance of wise-use, scientific management and conservation practices to prevent further degradation of natural resources” (p. 15).  Bones (1993) credits events in the 1960‘s and 70‘s such as, “the publication of Rachel Carson’s book, Silent Spring in 1962, the first view of the whole Earth broadcast from space in 1969, and the first Earth Day in 1970” with increasing awareness of human impact on the natural environment (p. 14). These profound events paired with the formation of the National Association of Environmental Education in 1971 led to the formation of environmental education as it is known today. 


In addition to the “nature” and “conservation” educational movements, other activist movements also impacted the roots of environmental education. Bones (1993) contributes much of environmental education’s success to the Civil Rights movement because it, “inspired individuals with a belief in the power of the individual to shape society” (p. 15). “This movement led to the growth of environmental organizations, the creation of the United States Environmental Protection Agency and the passage of the Clean Water act of 1972” (Bones, 1993, p. 15). 
Literature on environmental education in Belize is somewhat hard to come by, though there have been several recent, but disconnected education efforts across the country led both by local citizens and international aid organizations. Despite the lack of one cohesive environmental education curriculum in Belize, there have been several recent, but disconnected education efforts across the country led both by local citizens and international aid organizations. According to Blumberg (2007), a non-governmental organization called Friends of Nature (or FON) was formed in 2002 by five local villages whose “main concerns involved fisheries and environmental degradation due to trawling, coastal development, loss of mangroves, shrimp farms, and tourism.” One of FON’s main programs is education and outreach, teaching student environmental programs and organizing environmental clubs (Blumberg, 2007). The Belize Audubon Society was formed in 1969, and has since become a leader in environmental education. Their focus is on educating communities bordering protected areas and school children. The Belize Zoo’s Education Department was founded in 1986 to “heighten awareness and increase appreciation of the natural world, promote the recognition and understanding of Belize's unique ecosystems and diverse wildlife, and to instill sound knowledge, positive attitudes and valuable skills that will aid in the preservation of Belize's natural resources.” (Belize Zoo) It is estimated that 10,000 students and over 600 teachers visit the Belize Zoo annually and participate in educational programs. The Belize Botanic Gardens also makes education a vital part of everything they do. The staff at the Botanic Gardens provides education programs for all ages with tours and hands-on activities. 
There are many aspects of environmental education that are important in understanding sustainable development. In strengthening the relationship between the student and environment, sustainable development will strengthen as well.

The importance of environmental education at the primary school level:

Many arguments are made that addressing environmental topics at a young age will create environmentally conscious human beings, and furthermore promote positive environmental behavior. David Sobel, director of teacher certification programs in the education department and co-director of the center for environmental education at Antioch New England Graduate School argues the importance of instilling a sense of empathy and connectedness in students to the environment at a young age. Sobel argues, by fostering a relationship to the environment in a manner that takes into account the developmental stages the children, teachers are likely to be successful in cultivating socially aware students with positive environmental behavior. “The formative years of bonding with the earth include three stages of development that should be of primary concern to parents and teachers: early childhood from ages four to seven, the elementary years from eight to eleven, and early adolescence from twelve to fifteen.” (Sobel, 1998)


Our service learning project involves teaching students in standards 3,4,5, and 6, ranging in ages from nine to fourteen years old. When considering the importance of primary education, as a means for potential pro-environmental behavior, the manner by which education is deployed is paramount. “From eight to eleven, children’s geographical ranges expand rapidly… The central focus in their maps is the ‘explorable landscape.’ From twelve to fifteen, the maps continue to explain in scope and become more abstract, but the favored places often move out of the woods and into town.” (Sobel, 1998). Appropriate administration of education for each developmental level will ensure the overall success of student’s absorption. 


If the goal of primary school environmental education is to inculcate a sense of social responsibility and pro-environmental behavior, Hungerford and Volk’s Environmental Behavior Model illustrates the importance of early childhood environmental connectedness in education. 
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In order to promote the eventual goal of positive behavior, it is necessary to explore the variables it is built on top of. Therefore what is important about this model is the fact that entry level variables such as formulating an environmental sensitivity, is most important in instilling within younger students, as it responds to the needs of their developmental status as mentioned in Sobel’s Beyond Ecophobia.


For this particular service-learning project, students at various development levels will be engaging in activities that are aimed at promoting environmental sensitivity and personal investment and empowerment regarding issues and the environment. Through various types of learning these goals can be accomplished.

The Importance of Experiential Learning

Finding different avenues to teach people particular lessons is vital to the success of education. In the education of youth, one approach specifically has become widely accepted, that of hands-on or experiential learning. In the field of science, this particular of approach of hands-on learning has quickly become the popular strategy for teachers to use most often, “some things are better learned out doors, science and public service are among them” (Unknown, 1993). There is a plethora of ways to define experiential or hands-on learning.  The following are some definitions of hands-on learning by teachers, political figures and scholars. 

- As Jeff G. Brodie, a fifth grade teacher in Edinburgh, IN simply puts it, “Hands-on learning is learning by doing.”

- Karen Worth, working with the Education Development Center Inc. describes hands-on learning as “engaging in in-depth investigations with objects, materials, phenomena, and ideas and drawing meaning and understanding from those experiences.” 

- James Rutherford, director of the science reform initiative describes his view of hands-on science. “Hands-on quite literally means having students 'manipulate' the things they are studying - plants, rocks, insects, water, magnetic fields - and 'handle' scientific instruments - rulers, balances, test tubes, thermometers, microscopes, telescopes, cameras, meters, calculators. In a more general sense, it seems to mean learning by experience". 

- Carol J. Stadum states “A hands-on approach requires students to become active participants instead of passive learners who listen to lectures or watch films. Laboratory and field activities are traditional methods of giving students hands-on experiences.”

- “The concept of hands-on science is predicated on the belief that a science program for elementary children should be based on the method children instinctively employ to make sense of the world around them. Science must be experienced to be understood. These experiences should allow students to be actively engaged in the manipulation of everyday objects and materials from the real world. Children are by nature observers and explorers, and the most effective approach to learning should capitalize on these intrinsic abilities.” 

- “Hands-on learning can be thought of as comprising three different dimensions: the inquiry dimension, the structure dimension, and the experimental dimension. In inquiry learning, the student uses activities to make discoveries. The structure dimension refers to the amount of guidance given to the student. If each step is detailed, this is known as a cookbook style lab. These types of activities do not increase a student's problem-solving abilities. The third dimension is the experimental dimension which involves the aspect of proving a discovery, usually through the use of a controlled experiment” (Haury, 1994). 


The following are some benefits of hands-on learning. 


“Students in a hands-on science program will remember the material better, feel a sense of accomplishment when the task is completed, and be able to transfer that experience easier to other learning situations. When more than one method of learning is accessed as in hands-on learning, the information has a better chance of being stored in the memory for useful retrieval” (Haury 1994).


The ability for students to apply the knowledge learned during this semester for the rest of their lives is important. In applying their knowledge to their everyday lives and within their communities a more sustainable development occurs. 


On the benefits of ten-year old students conducting their own experiments Robert C. Knotts states “It encourages questioning of the observed events and the resulting data. When students carry out their own experiments, they become very familiar with the events and the variables involved.  - It promotes cause and effect thinking. - It reduces dependence upon authority. Practical experiences in generating hypotheses and planning experiments now, will make the students more independent later when they no longer have authorities standing by at every turn of their lives” (Haury, 1994).


Reducing the dependence on authority is important when teaching. It is good for structure, however in the end to much authority hampers creativity. Our lessons will be structured, however they will also allow the children to use their own methods to complete certain tasks. Finding self-identity , their own place in the environment, and how they individually impact it core to our teaching. 


Marv Hougland states “The benefits of hands-on-learning in my school revolves around those children who are either not as academically "talented" or have not shown "interest" in school” (Haury, 1994). M. Donivan gives a recipe for a science lesson, Option 1: Find a puddle and photograph it. Show the photograph to a seven-year-old child. Have her read about puddles. Later, ask her to talk about the puddle. Option 2: Find a puddle. Add one seven-year-old child. Mix thoroughly. Stomp, splash, and swish. Float leaves on it. Drop pebbles into it and count the ripples. Measure the depth, width, and length of it. Test the pH. Look at a drop under a microscope. Measure 250 mL of puddle water and boil it until the water is gone. Examine what is left in the container. Estimate how long it will take for 250 mL of puddle water to evaporate. Time it. Chart it. Now ask the child to talk about the puddle” (Haury, 1994).


During our semester in teaching environmental education to children we may be confronted with particular students who struggle more with lecture-styled teachings or  that are more easily bored with the subject at hand. In using a hands-on approach we will involving the children, giving them a stronger means of obtaining this important knowledge we have to offer about the environment. 


Jeff G. Brodie states “The single most important benefit to me is that although it requires a great deal of preparation time, once a system is developed, hands-on teaching makes teaching fun. If the kids are learning and having fun doing it, then I am having fun at my job, and I am a happier person overall” (Haury, 1994) William J. Bennett states “Seen only as a laundry list of theorems in a workbook, science can be a bore. But as a 'hands-on' adventure guided by a knowledgeable teacher, it can sweep children up in the excitement of discovery. Taught by the regular classroom teacher, it can illustrate the point that science is for everyone - not just scientists" (Haury, 1994). Julie Gantcher states “Programs that are fun and clearly result in developing the curiosity, competency, creativity and caring of learners must, by definition, represent appropriate educational practices” (Haury, 1994). 


Our service project involves teaching youth, so a fun factor is essential. Experiential learning creates a fun factor for the children, which helps them develop a passion for what they are involved with. This passion and involvement helps them better understand what they are being taught. 


“Action learning is a dynamic approach that utilizes teams of four to six people for business problems. Leaders are evaluated on how they perform under pressure to make decisions, define recommendations, and deliver solutions; the team is assessed on how well they function collectively and achieve goals” (Lamoureux, 2009). 


On this project we are not working with adults or for a large business/corporation. However these same concepts apply to the project. We will be assessing how well the children work in groups, and helping them solve problems in collaboration with their peers. Working with a large number of children will also benefit us as service learners in building our teaching abilities and communication skills. We as leaders and service learners will also receive feedback on our results of our efforts to teach hands-on learning. The children will also learn social and communication skills in working with groups, an important skill to have when in the future working with their own communities. 


“This movement is tearing down walls between academia and campus operations, often creating model programs that offer valuable lessons for businesses, governments, and communities. While these programs often cut operating costs and reduce the environmental impacts of the universities, they also help meet the desires of growing numbers of students to participate in environmental efforts. And they provide students with practical, job-related experience that buttresses their academic studies and enables them to apply classroom skills to solving real problems on campus“ (Mansfield, 1998). “Together students, faculty, and facilities managers are revolutionizing environmental education and reshaping institutions of higher learning in a way that benefits academic, environmental, and economic goals while teaching all of them how to live more sustainably” (Mansfield, 1998). 


Our activities will not only be lessons on how to protect the environment, but the very hands-on activities we will be involving the children which, will promote/benefit the environment in a sustainable way. 
Conclusion: 
Sustainable development traditionally incorporates three major aspects, economics, the environment, and social awareness. In strengthening one area the expansion of human development ensues. Furthermore, by promoting developmentally appropriate experiential learning in the realm of environmental education students may develop a positive behavior which, may perpetuate throughout the community. In all environmental education is a very important aspect of promoting sustainable development. 
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Appendix 2:

Lesson Plans 

Lesson 1: Introduction to the Environment and Beyond!

Week of February 22-26 

Lesson Overview 


This class will give us an understanding of where the students stand in their studies of the environment. We will introduce the students the four major biomes and more specifically, to their own biome. They will participate in a game that will allow them to discover characteristics of their backyard environments. 

Learning Goals and Objectives 


-Gauge the student’s current knowledge of environmental issues, initiate contemplation 
of the environment 


-Introduce basic knowledge of the 4 major biomes (forest, desert, grassland, rain forest) 
which will be necessary for later discussions and lessons


-Appreciate their backyard as an important environment and recognize it’s role in the 
global context. 

Supplies


-6 (3 pairs of students) prizes for scavenger hunt


-copies of Pretest/scavenger hunt 


-Map (and labels for biomes)

Activity 


-Scavenger Hunt: The students will be divided into pairs and spend 20 minutes


exploring the outside environment around St. Barnabas.  Each pair will be given a 
list of environmental factors to find and record. The first three pairs to complete the hunt 
will receive a prize. 


-Wrap-up discussion: In this discussion, we will ask the students what they found in their 
scavenger hunt and why. We will review and strengthen their understanding of the four 
major biomes, which will lead directly into next week’s lesson 

Timeline 


-Introduction: Who are we? What are we doing here?


-Pretest (10 minutes) 


-Who are you? Play name game tag (10 minutes: outside ) 


-Todays lesson: Introduction to biomes (5-10 min: chalk talk: inside) 

What is a biome? Where around the world are different biomes located? What Biome is Belize in? Students will stick pre-made tape labels of the biomes on a world map. Belize is in a Rainforest, quick lesson on rainforests 

-Scavenger hunt: (20 minutes outside)


-Wrap-up discussion: (10 min inside) 

What did you find in your scavenger hunt? Why? 
Lesson 2: The Environment, Our Home

Week of March 1-5

Lesson Overview 


During this class, we will take a holistic approach to introducing the students to habitats and the basic needs of all animals on the planet Earth. We will begin with a discussion of the overall definition of environment and habitats, a conversation about the 5 basic needs of all animals, and the importance of all the main components of a habitat. 

Learning Goals and Objectives
-We will engage in a discussion of “what is the environment?” and “what is a habitat?” 
 Students will be able to identify the components of a habitat and recognize how humans 
 and animals are dependent upon all the different parts that make up habitat. 


-Students will be able to identify the 5 basic needs shared by all animals (including 
people!), food, water, shelter, space, and air. 


-Students will understand the need of all people and animals to have a home. 

Supplies


-name tags for identifying components of a habitat in the “lap sit” 


-chalk 

Activity 

-Discussion of the basic needs of all animals; the words “People,” “Pets,” and “wildlife” will be written on the chalk board. Students will list ideas of what each group needs to survive and their answers will be recorded on the chalkboard. After the lists are compiled, there should be several common factors (including food, air, water, shelter, space). The main purpose of this activity is to help the students recognize that people and all animals have the same basic needs.  

-Habitat Lap Sit: The students will be divided into 4 groups (food, water, shelter, and space). In their groups, the students will be given 5-10 minutes to brainstorm different components of their resource, and write the components on a sticky name-tag (for example, someone in the “water” group could be “the river”). The students will then come back to the group to form one large interconnected circle representing a habitat composed of many different resources and components. The students will all face the same direction in the circle, then slowly sit down together, each student supporting the person in front of them. 

Timeline 


-Chalk and Talk: define environment and habitat


-“Beautiful Basics” What do people need to survive? All people and organisms 
have 
the same basic needs (inside: chalkboard) 


-Lap Sit: 4 components of a habitat: food, water, shelter and space (instruction/
brainstorming inside, lap sit outside) biotic abiotic 

Lesson 3: The Birds of Barnabas Adaptation 

Week of March 8-12

Lesson Overview 


During this class, we will highlight the importance of adaptation on the survival of bird species. We will begin with a chalkboard discussion and definition of adaptation which will flow into a five-minute silent brainstorming session and an art project where the students will design and create imaginary birds with adaptations to make them fit for the habitat of St. Barnabas’ main yard. 

Learning Goals and Objectives 


-We will engage in a discussion of “what is adaptation?” Students will be able to 
brainstorm a list of birds they have learned about with adaptations that make them better 
suited for their habitats. 


-Students will be able to identify and describe the advantages of various bird adaptations, 
including adaptations of the beak, wings, feet, legs and color. 


-Students will be able to evaluate the importance of adaptation for the survival of a 
species. 

Supplies


-Paper


-Crayons/Markers 

Activity 
1. Discussion of the definition of “adaptation.” This discussion will tie directly         
 into our lesson from last week where we taught the 4 major components of a 
habitat. 

2.  Five minute silent brainstorming sessions where the students will use their prior knowledge of birds to compile a list of potentially adaptive characteristics. While they are writing, we will construct a table on the chalkboard to document their ideas. We will fill the first row in with our example.

3. After a discussion of possible adaptations, the students will design and create imaginary birds and write a short description of how their birds’ adaptations make them well suited for the habitat of St. Barnabas’ front yard. Their description should include: what the bird will eat, where it will live, its color, gender and it’s name. 

Timeline 


-Chalk and Talk: define adaptation and relate it to our lesson on habitats


-Silent brainstorming session/adaptation table construction 


-Birds of Barnabas adaptation art project

Lesson 4: Something for Everyone 

Week of March 15-19

Lesson Overview 


This class is focused on distinguishing between, and understanding the importance and appropriate use of renewable and non-renewable resources – both natural elements that are shared by the commons. The concept of carrying capacity will be introduced through a simulation activity where students desiring to draw renewable resources from a common pool devise, by trial-and-error, short-term consumption strategies that will preserve a long-term supply of the resource. 

Learning Goals and Objectives 

Students will be able to distinguish between renewable and non-renewable resources, and understand that oil, natural gas and coal were formed over millions of years from organic debris.

Students will understand the concept of “carrying capacity”, and that natural resources are limited.

Students will understand how to appropriately behave in the interest of common resources.

Students will understand that the automobile fuel that their parents’ use is refined from a fossil fuel, and will be able to explain some of the implications of using fossil fuels at the current rates we are

Supplies


-tokens (raw noodles)


-reward (candy)


-Music/CD

Activity 

1. BEFORE ACTIVITY: Count out ten chips for each student playing the game. Put one-fourth of them in a separate pile.

2. Seat the students in a circle.

3. In the center of the circle, place the pile comprising one-fourth of all the chips. (For example, if you have 4 students, use 40 chips total and begin with 10 in the center. If you have 10 students, you use 100 chips and begin with 25, and so on.)

4. Do not introduce the activity, just read the following rules carefully to the students. Allow time for questions and answers to make sure students understand the rules of the game thoroughly. DO NOT explain the significance of the chips before playing the game. The rules are the only instruction the players get.


GAME RULES:


-The chips belong to all of you, to the group.



-Music will be played, and while it is playing, each of you may take chips out of 

the pool of chips in the center.



-You may not put chips back into the pool once you have taken them out.



-Each of you may trade in 10 chips for a piece of candy (or other reward).



-As soon as the music stops, I will double the number of chips left in the pool at 

that time, and then continue the game.



-There will never, however, be more chips in the pool than there are at the start of 

the game. This is the maximum number of chips the pool can hold.



-You may not talk to anyone during the game.

5. Begin playing the game. You can vary the amount of time the music plays depending on how the game goes.

6. The players will most likely completely empty the pool almost instantly the first time the game is played. Point out that, as it is impossible to double zero, the game is over. Ask if they would like to try again. Each student must return all his or her chips to the pool.

7. Continue to play the game for several rounds without giving the students time to communicate with one another in between. Remember they can’t talk!

8. If needed, explain again that “when doubling the chips in the pool, remember there can never be more chips in the pool than there are at the start of the game, this is the maximum number of chips the pool can hold”. Think of the chips in the pool as fish, in a pond that only has enough room and food in it to support as many fish (or chips) as there were in the pool at the start of the game. That number is the pool’s “carrying capacity” for chips.

9. When timely, stop and ask students how they feel about the way the game is going (they might be extremely frustrated with their classmates!). As a group, help the students think of ways they could cooperate to allow more of them to get their 10 chips without depleting the pool of resources. Play again using these strategies developed by the students. The group may reach a point where they have figured out how to sustain the resource (the chips) while everyone gets a chance to exchange chips for a reward.

POST-ACTIVITY DISCUSSION:


-What do the chips represent?

Renewable resources, such as fish or trees. Coal, gasoline, oil, iron, aluminum are examples of non-renewable resources, and therefore are not applicable in this exercise. Talk about the difference between renewable and non-renewable resources. Why do non-renewable resources not apply to this game?


-Can we draw any parallels between the way the group treated the chips and the way 
individuals, and society as a whole, uses or overuses renewable resources?
Timeline 


-Last week we learned about adaptation of birds and you got to make you own birds. 
Have you finished your drawings?


-Today we’re going to play a game, it might involve candy if you promise to listen now. 


-Read rules inside 


-Divide into 2 groups (of 15) and head outside


-Begin activity


-Run through a couple times


-Come back inside for discussion. 

Lesson 5: TERRARIUMS 

Week of March 22-26

Lesson Overview 


This class will act as a review of the entire semester and provide a summary of all our lessons in relation to sustainable development. The students will construct terrariums made of recycled plastic bottles that will demonstrate how ecosystems work and will represent a closed, sustainable system. 

Learning Goals and Objectives 


-Provide an enthusiastic understanding of sustainability through the creation of plastic 
bottle terrariums!


-Provide a cohesive summary of the semester as a whole and as it relates to the student’s 
definition of sustainability.

Supplies


-soil


-5 plastic bags (for containing the soil)


-seeds 


-scissors


-clear packing tape 


-markers, crayons, paper


-plastic bottles 


-cookies

Activity 


-We will start with a discussion of sustainability that will lead into a review of all our 
lessons and show connections between the concepts we’ve taught this semester. 


-Terrariums! The students will plant cilantro seeds in their sustainable water-bottle 
terrariums. 


-Procedure: 


1. Start with a plastic bottle (with a lid) 


2. Cut the bottle in half


3. Fill the bottom half of the bottle with potting soil


4. Place 2-3 seeds in the soil about 1” from the surface


5. Add water until soil is moist, but not completely saturated. 


6. Use clear packing tape to reconnect pieces of the bottle making an airtight seal. Make 
sure the lid of the bottle is closed completely.


7. Put in sunlight. 


-Because our terrariums represent a closed system (like the Earth’s ecosystems), they are 
completely sustainable and do not need to be watered or modified in any way. 

Appendix 3:

Lesson 1: Pretest 

Name____________________________

1. Identify one thing you have done to help the environment today. If you haven’t done anything to help today, what is one thing you could do to help the environment? 

2. How important is the environment to your everyday life?


very important

important

don’t know 

unimportant 

3. What is your favorite part about the environment?

4. What do you think is the biggest environmental problem in Belize? How does it effect you?

Appendix 4:

Lesson 1 Pretest Results: Standard 3/4
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Appendix 5:

Lesson 1 Pretest Results: Standard 5/6
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Appendix 6:

Post Test

Name____________________________

1.Identify one thing you have done to help the environment today. If you haven’t done anything to help today, what is one thing you could do to help the environment? 

2.How important is the environment to your everyday life?


very important

important

don’t know 

unimportant 

3.What do you think is the biggest environmental problem in Belize? How does it effect you?

4. What is the favorite thing you learned this semester, and why?
Appendix 7:

Post Test results Standard 3/4
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Appendix 8:

Post Test results Standard 5/6
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Appendix 9:

Lesson 1: Scavenger Hunt

Find something:

living

non-living

a consumer

a producer

a source of energy

draw or identify a tree species

Appendix 10:

Something for Everyone: Game Rules (Used in lesson 4)

· The chips belong to all of you, to the group.

· Going around the circle, each person can take 1, 2, or 3 noodles out of the bowl. After everyone has taken a turn, the round will be over.

· There will be five rounds in each game

· Once you take the noodles out of the bowl you can not put them back in the bowl

· After each round, one person from your group will report how many noodles are left in your bowl and we will add 1/4 of the number of noodles left in your bowl (ex. 12 noodles, add 3).

· There will never be more noodles than the number you started with. Because there is only enough room for 60 noodles to live in the bowl. 

· Each of you may trade in 10 noodles for a piece of candy at the end of each game.

· The object of the game is to have as many noodles in the bowl at the end of the game. 

Game 1: 5 rounds, the children decide how many noodles they want to take out of the bowl (1, 2, or 3) and must stick to that number for all 5 rounds

Game 2: The children can change the number of noodles they take between rounds

Game 3: We, the teachers regulate the amount of noodles removed from the bowl and  allow only 1 noodle to be taken 

Discussion:

What do the noodles represent?
the bowl=the ocean, noodles=fish
bowl=rainforest, noodles=birds 
Who did you represent in the game?
Fisherman
What did the candy represent? 
Why did we add 1/4 back to the bowl after every round?
Reproduction rate
Define 
Renewable resource: a resource that replaces itself through natural processes. 
Carrying capacity: the number of a given species that an area’s resources will support without slowing that area’s ability to continue supporting that population.
What happened in the 1st game when everyone had to stick to the number of noodles they took?
What happened when you could change the number of noodles you took?
What happened when you were forced to take only one?
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