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Abstract

Local Seattle area K-8 schools are in need of a natural area for implementing a site-based environmental education program. It is important that students get the outdoor, hands-on experience so that they gain the environmental knowledge and feel better connected to their community. The 21 Acres Center for Local Food and Sustainable Living can serves as an excellent location for environmental education and exploration. Incorporated within this paper is a suggested pathway to implement an environmental education program at 21 Acers. 
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Introduction

The opportunities for environmental education in early childhood education are seriously lacking in the Seattle area school systems. According to a study done by Ruth Wilson “ongoing environmental education programs for preschoolers are scarce (Wilson, R.A, 1996).” Learning about surrounding environments and making responsible choices is the central goal of environmental education. "Environmental sensitivity, defined as ‘an empathetic perspective towards the environment’, has been regarded as one of the variables contributing to responsible environmental citizenship" (Barbas, T. et all, 2009). Elementary education is the base for all future learning.   
It is important to give students an accurate base of environmental education to build off of. According to Tara Smith, congressional relations director at the AFBF “Most Americans, including teachers, are multiple generations removed from the farm” and she wants to make sure teachers have correct information instead of myths to pass along to students,” “For example, chocolate milk does not come from brown cows, [but] you would be surprised how many people think that it does.”(Taylor, D., 2009). 

One of the limiting factors for teachers wanting to incorporate hands-on environmental education in their classrooms is the lack of quality, and easily accessible sites. Another restrictive aspect for many teachers is that they are uncomfortable teaching environmental concepts to their students (DeMarco, Relf, & McDaniel, 1999). Quality environmental education programs that are straightforward and easy to incorporate into teachers curriculum can provide a great support both in and out of the classroom (Morgan, S. et al., 2009).  The more informative and interactive learning materials available to K-8 students that connect to easily accessible locations, the more likely schools will become excited about enhancing their environmental education.
A successful environmental education program is dependent on the ease of access to information and lesson plans as well as an accessible site to practice the lessons. I have chosen to propose an environmental education plan that connects students to a local sustainable community-based farm called The 21 Acres Center for Local Food and Sustainable Living (21 Acres). In this paper I provide lesson plans for teachers to follow while exploring the resources 21 Acres has to offer   Although the environmental education program is specific to the amenities 21 Acres has available at this time, it may be expanded after their community center opens. 
21 Acres as an Environmental Education Site
Just 25 miles northeast of Seattle near Woodinville, nestled in the fertile Sammamish Valley, is a local sustainable farm and community enrichment center called the 21 Acres Center for Local Food and Sustainable Living.  The mission of 21 Acres is “to cultivate, demonstrate and advance systems that support sustainable agriculture.” Mores specifically, 21 Acres is a non-profit organization with “a vision to create and operate a vital, open public space for all of us to rediscover the agricultural heritage of our region and learn about cutting-edge, sustainable agricultural design and technologies as well as ways to maximize the beneficial aspects of fresh local produce and farm products” (21 Acres). Currently 21 Acres is building a new community-driven center that will serve as an agricultural and environmental learning center for people of all ages. 21 Acres also includes a “bio-diverse farmstead with trails for physical activity, interpretive educational signage, and cultivated farm plots used to demonstrate sustainable and organic farming practices

Being an “agri-urban park” focused on educating the public, 21Acres is a clear local example of sustainable farming and other sustainable practices. This makes 21 Acres an ideal site for teachers to bring their students. 21Acres gives students a real opportunity to learn hands on how important the synergy of our environment is on each aspect that makes up our circular environment.  But the likelihood of a teacher choosing to make site visits to 21 Acres a centerpiece of their environmental education plans, and the ability of 21 Acres to accommodate their teaching objectives, would be greatly abetted by lesson plans and site tour itineraries that have been worked out with 21 Acres and are available on their web site.  

Program Guidelines


The goal of this project is to design an environmental education plan around 21 Acres  that is easy for teachers to use. This section includes the proposed program requirements, overall guidelines, and optional lesson plans.


The initial step to implementing a program is to identify and train the people who will be guiding students and their teachers through the activities. By using local University of Bothell (UWB) students through a service learning course, and giving them the opportunity to run the day camps, the cost to 21 Acres would be minimal. Other costs to 21 Acres could be covered by charging the visiting class of students a fee of around $50.00. Teachers would schedule in advance the day they would like to make their visit with the educational coordinator at 21 Acres. The visiting students would be divided into manageable small groups of around 4 to 6 students. The UWB service learners would operate stations and the small groups of students would rotate from at given time intervals. A possible program of activities available, along with the basic objectives for the students, would look similar to the list below.
Yearly Day Camp Farm Activities (by Appointment): 
Exploring Soils: Students will learn about the importance of soil to our everyday lives, what soil is made of, and how to make compost. 

Wiggly Worms: Students will get to see, touch, feel and smell, firsthand how worms work as natural composters. They will learn about the life cycle and benefits of redworms.

Critters in the Crops: An exploration of the roles of insects on the farm, observing them in their habitats and discussing the differences between pests and “good bugs.”

Busy Bees: A close up look at the Mason bee and Honey bees’ life cycle, and importance of bees as pollinators.

People Need Plants: This hands-on discovery project allows visitors to help plant their own seeds, and investigates photosynthesis. While also exploring how plants are grouped together by scientists, plant parts and their functions, what plants need to grow and thrive, and how humans use plants every day.

Batty Bats: Students will explore the farm through the eyes of a bat, learning about their life cycle, habitat and their importance in our environment.
Farm Tour: A sensory-based tour of the farm that connects people to food, environmentally friendly farming practices, and the native and domesticated animals at 21 Acres

Conclusion  

The overall goals of the 21 Acres experience would be to give students time outdoors for seeing, hearing, touching, and exploring the farm. Being outdoors helps students make connections to where our food comes from and how the habitat created on a farm is important to the animals living in it, while discovering our place in the environment. The activities will be designed to encourage the young child’s natural curiosity and critical thinking skills. By being outdoors and being in direct contact to what is being explored, students will have a longer lasting stronger connection to what they are learning.

Environmental education is just beginning to become incorporated within the K-8 school curriculum. Whether it is in artwork, a social environmental stewardship salmon project, or in a science class looking at specific animals’ habitats, environmental education is beginning to emerge in classrooms. By utilizing 21 Acres as a site for environmental education and having easily accessible lesson plans for teachers to use, related to the sustainable practices at 21 Acres teachers will have the ability to give their students a broader understanding of environmental education and sustainability in general.

Lesson Plans
Exploring Soils
Grade Level: 2-8
Subject: Exploring Soils
Objectives and Goals: 
Students will learn about

· the importance of soil to our everyday lives
· what soil is made 
· how to make compost
Time Constraints: 
Preparation: 10 minutes
Activity: 15 minutes

Procedures: 

Discuss the components of soil. How to classify soil: loamy, sandy, clay and the mixes in-between by doing a hand texture analysis. Explain erosion, and how it affects the available soil. The different ways we are able to synthesize soil, and different types of composting.

Have students do the hand texture analysis of different soil in the crop fields. By using the following directions: 

Squeeze a small amount of moist soil in the palm. Now roll a small lump between finger and thumb. If the soil feels... 
Gritty and crumbles easily: 
The soil is sandy
Gritty but does not crumble: 
It’s a sandy loam
If the soil binds together and feels… 
Silky or like soap: 
The Soil is classed as Silt
Silky and breaks easily: 
Indicates a Silty Loam
Sticky, shines when rubbed by the thumb: 
Classes the Soil as Clay

Moist and breaks into smaller pieces as rubbed between thumb and finger: 
This indicates the soil is a Clay loam

Required Materials and Equipment: 

· Water

· Soil analysis directions

· Hand washing materials

Assessment and Follow-Up: 

· Were the students able to properly classify the soil?

· Are the students able to explain the importance of soil?

· Did the students follow directions?

Wiggly Worms
Grade Level: K-8
Subject: Wiggly Worms
Objectives and Goals: 
Students will learn about

· how worms work as natural composters 

· the life cycle and benefits of red worms

Time Constraints: 
Preparation: 10 minutes
Activity: 20 minutes

Procedures: Discuss the importance of composting. The benefits of reducing waste, saving money, and creating rich planting soil. Look through the nesting material of the worm bin and discuss the life cycle of red worms and pick out cocoons to look at. 
Required Materials and Equipment: 

· magnifying glass

· Hand washing materials

Assessment and Follow-Up: 

· Can the students explain how the worms make compost?

· Can the students explain how composting is beneficial?

· Did the students pay attention and follow directions?

Critters in the Crops
Grade Level: K-8
Subject: Critters in the Crops 
Objectives and Goals: 
Students will learn about

· the roles of insects on the farm

· observing insects in their habitats 

· the differences between pests and “good bugs.”

Time Constraints: 
Preparation: 10 minutes
Activity: 30 minutes

Procedures: Describe how insects are interdependent on their surrounding environment. Discuss how insects benefit plants, and how some insects destroy plant life. The different types of relationships with plants: symbiotic, mutualistic, commensal, and parasitic.

Have students look for different insects and describe what their relationship might be towards plant life. Have younger students demonstrate how insects might pollinate plants. 
Required Materials and Equipment: 

· magnifying glasses

Assessment and Follow-Up: 

· Were the students able to understand the different types of relationships insects have with plants.

· The difference between a helpful insect and a pest.

· Were the students able to follow directions?

Busy Bees

Grade Level: K-8
Subject: Busy Bees 
Objectives and Goals: 
Students will learn about

· the Mason bee and Honey bees’ life cycle

· importance of bees as pollinators

Time Constraints: 
Preparation: 10 minutes
Activity: 20 minutes

Procedures: 

Explain the life cycle of the mason bee and how it is different from the honey bee. Talk about the difference between the native mason bee and the imported honey bee. Discuss the importance of bees as pollinators and how mason bees and honey bees are attracted to different types of plants. 
Required Materials and Equipment: 

· Magnifying glass

Assessment and Follow-Up: 

· Are the students able to understand the importance of bees as pollinators?

· Were the students able to follow directions?

People Need Plants
Grade Level: K-5
Subject: People Need Plants 
Objectives and Goals: 
Students will learn 

· about photosynthesis

· plant parts and their functions

· how to distinguish roots from shoots
· the function of roots
· what plants need to grow and thrive

· how humans use plants every day

· how to  identify a seed in the environment
· the three ways a seed can travel
· how to sort a collection of seeds according to how they travel
· to relate plants’ use of carbon dioxide to human breathing
Time Constraints:

Preparation: 20 minutes
Activity: 50 minutes

Procedures: 
Discuss with the students the process of photosynthesis and how the different plant parts work to keep the plant alive and thriving. Talk about how plants get nutrition from the soil with their roots, and they depend on the sun and photosynthesis. Identify how plants regenerate.
Discuss with the students the methods of seed dispersal. Focus mainly on floating, flying, and hitching a ride. 


Lead the students in a short walk, looking for seeds. Keep a special eye out for dandelion seeds, milkweed pods, berries, and nuts. Pass out seeds to each student. Have a discussion about how the seed might propagate a new plant. Lead the student group to a specified row so that they can plant their seed.
Required Materials and Equipment: 

· Seeds to plant

· Hand washing materials

· Magnifying glasses

Assessment and Follow-Up: 

· Can the student explain how plants use photosynthesis to make their own food?

· Is the student able to find a seed in the environment? 

· Can the student name three ways a seed can travel? 

· Can the student sort seeds according to how they travel? 

· Did the student follow directions? 

Batty Bats
Grade Level: K-8
Subject: Batty Bats

Objectives and Goals: 
Students will learn about

· the bats life cycle 

· the typical bat habitat 

· bats importance in our environment

Time Constraints:
Preparation: 10 minutes
Activity: 20 minutes

Procedures: 
Discuss the life cycle of bats and their habitats. Discuss the importance of bats in our environment and their benefits. 

Have students try to find areas bats would be found living.  Have students discuss what might be a bats predator or prey to the typical bat.
Assessment and Follow-Up: 

· Were the students able to critically determine a typical bat home?

· Were the students able to come up with predators and prey samples?

· Did the students follow directions and participate?

Farm Tour
Grade Level: 
Subject: Farm Tour

Objectives and Goals: 
Students will learn about

· How the farm connects people to food

· environmentally friendly farming practices 

· the native and domesticated animals at 21 Acres

Time Constraints:
Preparation: 10 minutes
Activity: 30 minutes

Procedures: 

Walk around the farm with the students. Remind the children of animals and plants they have studied earlier in the year. Point out specific plants the students may be able to identify. Ask the class to raise their hands to contribute to a discussion of what they already know about plants. Point out major similarities and differences. Tell the children that it is important to learn about plants and animals because we share the earth with them and depend upon each other for survival. Discuss how commercial and sustainable organic farming differ. Explain the difference between native and domestic animals and the importance of both.

Assessment and Follow-Up: 

· Are the students able to distinguish how sustainable farming and commercial farming differ?

· Are the students able to follow directions?
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