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This Project was funded by a Virginia Environmental Endowment Grant

This award assists Prince William County Schools in meeting the Virginia Environmental Education Commissions goal to:

“Include all Virginia students in a meaningful outdoor education experience during their elementary, middle and high school studies by: 

· establishing outdoor classrooms and meaningful environmental educational programs at every school in the Commonwealth within the next decade.”
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Why Outdoor Classrooms Are Important
 From Virginia Naturally http://www.deq.state.va.us/vanaturally/outdoorclassrooms/about.html
Research has shown that well-executed outdoor education raises student achievement in all content areas, enhances character development, reduces disciplinary problems, and improves student attendance.  “An outdoor classroom, also sometimes referred to as a schoolyard habitat or community restoration project is a space set aside for the development of natural habitats in which students and community members can learn about science and the outdoors through a hands on experience. Although most of what is done in an outdoor classroom relates to science, it is also an interactive opportunity for students to learn about math, language arts, social studies, art, and music.
Outdoor classrooms help to peak the interest of students in the world around them and the importance of wildlife and natural resource conservation. The classrooms also help to encourage citizens and other community leaders to be involved in education and the environment through the donation of labor, materials, specific instruction or financial support. This new setting for the classroom provides boundless educational activities for teachers and students that would not be available in a conventional learning space. The outdoor classroom becomes a sanctuary for abundant species, as habitats that suit their basic needs are created. Students are able to learn what types of plants and habitats are needed by specific animals and can use this knowledge to help design the classroom space based on what species they want to attract. Student involvement in the initial design and future upkeep are essential to the future success of the outdoor habitat.”
Outdoor Classrooms can come in many different shapes and sizes depending on a group's resource and space constraints. Something as simple as a flower or vegetable garden or as intricate as a pond, aquatic investigation site, or weather station can be built as an outdoor classroom. Other ideas include butterfly gardens, sensory gardens, forest trails, gardens with particular themes (art gardens), wetlands, courtyards, bird sanctuaries, and animal tracking boxes. Creativity is crucial and will make the outdoor classroom experience a delight for all involved.

Types of Outdoor Classrooms:
· Ponds, streams and wetlands 

· Butterfly and wildflower gardens 

· Agriculture gardens- vegetable, cotton, sunflowers, etc..
· Sensory gardens 

· Bird and squirrel sanctuaries 

· Composting and recycling areas 

· Weather stations 

· Seating areas with logs, shelters, nature trails and other structures 

· Art gardens - sculpture, oriental, artist specific gardens (Monet- water lilies; Van Gogh sunflowers) 
Steps for Creating, Maintaining, and Using an Outdoor Classroom

1. Assemble an Outdoor Classroom Team- Invite teachers, administrators, building services staff, parents, students, and community partners to participate.
2.  Select a Site with these considerations: 

· Select a site near a functioning, outdoor water source.

· Choose an easy-to-access and safe site for students.

· Avoid planting the garden near outside air intakes. 

· The garden site cannot impact paving, sidewalks, or utilities.

· The garden site cannot impede fire drill exit routes.

· Consider future construction plans for the school site. Check with school principal.

3. Plan your outdoor classroom with these considerations:

· Budget

· Space

· Students should be able to access plants easily

· Seek student input on the outdoor classroom plan

· For more information about planning an outdoor classroom or to set up a Virginia Game and Inland Fisheries Schoolyard Habitat Workshop contact the Prince William County School Science Office

· For templates of gardens visit resource section
4. Secure Funding

Links to possible sources of funding: 

· Virginia Naturally: http://www.deq.state.va.us/vanaturally/grants.html
· SPARKS- Prince William County Education Foundation: http://pwcs.edfound.schoolfusion.us/modules/cms/pages.phtml?pageid=158776&sessionid=b6a001e62d4d9ca959da010b5e40d069
· Lowes Toolbox for Education: http://www.toolboxforeducation.com/
· Local Businesses: Wal-Mart, Local Nurseries
· Parent/Teacher Organizations

· Visit the Prince William County School Grant website on the intranet for more sources

Sample Budget for Garden Template (Excel Spreadsheet) from Montgomery County Public Schools Site
5. Plan Community Planting Day- enlisting help form students, parents, and the community allows the surrounding community to take pride in establishing and maintaining the outdoor classroom

6. Purchase Supplies

· Plants: Enlist the help of a local nursery to provide advice on plants that are easy to maintain in a school garden.
· Soil and Mulch: Soil quality is essential to the success of your garden. By building raised garden beds, you can ensure good quality soil and compost.  If you don’t want to have raised beds, you can add 4-5 inches of soil to top of existing lawn.  Either till or place weed cloth before add soil.
· Raised Beds: 4’ x 8’ beds work well with students, be sure to use untreated wood!

7. Plant your Garden- have all supplies on hand, may need to schedule two planting days a year, one in the fall (For bulbs) and one in the spring 
 
8. Use your Outdoor Classroom- use ideas included in this packet.  In addition, you can visit sites listed in additional resources.
9. Maintain your Garden- 

Choose someone to be in charge of the maintenance committee, but they should delegate responsibilities.  During the school year, classes should weed and maintain the gardens. During the summer months, find a few “Garden Angels”- families or volunteers to water and weed the gardens.

Maintenance items include:
· One hour per week watering 
· One hour per month weeding 

· One hour per season pruning 
Suggested Plants and Items for Your Outdoor Classroom
 1. Creating and Planting a Butterfly Garden 

A. Background information on creating a butterfly garden:
· Plants with clusters of flowers are often better than plants with small single flowers

· DO NOT use insecticides in your garden

· Butterflies like puddles, consider adding a gravel area that will retain water

· Hanging baskets can also be used to attract butterflies

· Possible plants for your garden:

· Zinnias- easy to grow from seeds 
· Parsley and Dill- grow on borders- Swallowtails use for egg laying

· Verbena- trailing

· Wild bergamot- easy to start from seed

· Lantana- will need to cut back

· Alyssum

· Geraniums 

· Lavender 

· Impatiens 

· Salvia 

· Petunias

· Daisies 
· Black-eyed Susan

· Coneflowers
· Begonias 

· Fuschias 

· Nasturtiums
· Milkweed for monarchs

· Butterfly bush
Background Information on Butterflies:

· Butterflies like sunny areas that are sheltered from high winds

· Butterflies require food plants for their larval stages and nectar plants for the adult stages

· Generally, the butterflies that are found in Virginia are: Swallowtails, Whites and Sulphurs, Gossamer-wing butterflies, Metalmarks, Brush-footed butterflies (includes Monarchs), and Skippers

· Butterflies prefer purple, white, and pink flowers

· A butterflies eyesight is the best developed of its senses

· A butterflies taste organs are located on three places- their legs, in the mouth, and on their proboscis ( a straw like sipping organ which is similar to a tongue)

· Females use their legs to locate proper host plants for laying eggs by tasting leaf surfaces with their feet.

· Caterpillars may take days to months to develop.  Most adult butterflies only live a few weeks.  Exceptions include migratory butterflies like monarchs, which may live up to ten months.

· Adult butterflies vary greatly in size.  They do not continue to grow any bigger once they emerge from the chrysalis.   
2. Vegetable Gardens: 

Vegetables that mature quickly: (30 days)
1. Radishes

2. Leaf Lettuce

3. Beans

4. Carrots
Vegetables that are easy to grow: (need sunshine most of day)
1. Beans

2. Squash

3. Corn

4. Pumpkins

5. Sunflowers

6. Beets

7. Sugar snap peas

8. Potatoes (plant potatoes that already have sprouts)
9. Broccoli
3. Other items to possibly include in the Outdoor Classroom:
1. Seating Area: Check with local tree cutting services about donating cut logs for students to sit on while in the outdoor classroom

2. Weather Station- rain gauge, thermometer, anemometer

3. Sundial

4. Sensory garden- with lots of herbs including dill, parsley, basil, mint, garlic, thyme.  Other good plants include lambs ear and lavender

5. Compost bins

6. Planters made from old tires (landfill will give old tires away for free)

7. Bird feeders and Wind Chimes made by students

8. Native American Garden- include herbs, squash, beans, and corn

9. Compass Rose

Tips for Using Your Outdoor Classroom:

1. Communicate with your school office.  Make sure they know when you will be outside with your students.
2. The Outdoor Classroom is a learning space, not a playground.  Do not use the space for unstructured play.

3. Have a clear objective for going outdoors; this will help direct the student’s attention when you are outside.

4. Always give your students something to carry; clipboards, science journals. Measuring instruments or tools to help students take task seriously.

5. Have a signal for emergency situations and practice it so students will know how to return to the building immediately, if needed.
6. Be aware of student’s allergies to plants or insect stings.
7. Let students know when your class will be using the Outdoor Classroom so the students will wear appropriate clothing including close toed shoes.

8. Do not use pesticides or treated wood in the Outdoor Classroom.

9. Make sure students have the proper tools including gloves and receive safety instructions on how to use any tools like shovels.

10. When giving instructions in the Outdoor Classroom, make sure you are not standing with the sun behind you.  This will prevent the students from having to look at the sun.
11. Resist the temptation to use outdoor work as a reward for good behavior.  Communicate that working outdoors is a part of everyday classwork.

12. Students should wash and with soap and water after activities.
Raising Monarchs in the Classroom

Raising Monarchs in the classroom are a great way for students to study so many concepts in science including:
· Life cycles

· Camouflage

· Migration

· Food Chains

· Predator/Prey

· Mimicry (Viceroy butterfly mimics monarch because monarch is toxic to most predators)

· Communities – milkweed community is very diverse

· Populations

· Native species

There are many benefits to raising monarchs vs. butterflies that are purchased from supply companies:

1. Monarchs are native and can be released into the Outdoor Classroom.  It is not recommended that butterflies from a science supplier be released outdoors.

2. Monarch life cycle is short, typically less then 30 days from egg to butterfly.

3. Materials needs to raise monarchs are very inexpensive.
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Materials needed:
1. Source of milkweed

2. Container for holding eggs and raising caterpillars 

Steps:

1. Look for egg or caterpillar on underside of milkweed.
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2. Bring the leaves of milkweed inside.  Place leaves in water or on moist paper towels. [image: image48.png])




3. Place in container that has air, but is secure so caterpillar can’t crawl away.  Netting over tomato cages or inexpensive plastic aquariums works well.
4. Check milkweed for any spiders and remove them.  (They will eat your caterpillar!)

5. Place larger caterpillars in separate container from smaller ones. 
6. Monarchs will hatch from the egg in 3-5 days, and be caterpillars for approximately two weeks.  During this time they will go through 5 instar stages, and shed their skin each time.

7. Be sure to supply the caterpillar with plenty of milkweed.  See photos below for examples of containers. 
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8. When caterpillar leaves the milkweed and starts wondering around the container they are getting ready to become a chrysalis.  It will eventually slow down and form a “J”  
DO NOT DISTRUB YOUR CATEPILLAR at this time!  In about 24 hours it will become a chrysalis.

 

9. The butterfly will stay in the chrysalis for 10-14 days depending on temperature.
10. When it is getting ready to emerge, the chrysalis will be clear.  After it emerges, the butterfly will need 3-4 hours to dry out.
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11.Once the butterfly’s wings are dry you can hold it gently by its wings and release to the outdoor classroom.   It will need to eat so make sure it is near flowers.
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For More information and photos visit the following sites:

http://www.glorious-butterfly.com/life-cycle-of-the-monarch-butterfly.html
To track monarch migration visit Journey North:

http://www.learner.org/jnorth/monarch/
Resources to Assist with the Process of Establishing an Outdoor Classroom

1. Montgomery County Public Schools web site for Creating, Maintaining, and Using and Outdoor Classroom.  Excellent Site, includes plans for different gardens and supply list

http://www.montgomeryschoolsmd.org/curriculum/outdoored/garden/ninesteps.shtm
2. Build and Outdoor Classroom - this site includes steps to establishing a garden and some ideas for items to include

http://www.wikihow.com/Build-an-Outdoor-Classroom
3. Kids gardening- lesson plans, project ideas, information on grants http://www.kidsgardening.org/
4. Developing and Outdoor Classroom to Provide Education Naturally: http://www.utextension.utk.edu/publications/wfiles/w113.pdf
5. Audubon Naturalist- activities for students to do in the Outdoor Classroom
http://www.audubonnaturalist.org/default.asp?page=551
6. Monarch Watch: help creating garden to attract monarchs
http://www.monarchwatch.org/garden/creating.htm
7. Rebecca Plants- ideas for getting children outside, fundraisers for school for outdoor gardens   http://www.rebeccaplants.com
Outdoor Classroom Activities 

for Kindergarten Students 

Scientific Reasoning and Logic Objectives (also infused in other activities)

PWC Objective:  K.1.1 / Infused

The student will become familiar with basic science process skills that allow for exploration of the natural world.  Key concepts include:

· making direct observations to identify and describe basic properties of objects  (SOL K.1a)
· observing objects from multiple positions to achieve different perspectives  (SOL K.1b)
· describing objects pictorially and verbally  (SOL K.1c)
· grouping objects  (SOL K.1e)
· developing questions from observations  (SOL K.1g)
· constructing picture and bar graphs with 10 or fewer units  (SOL K.1h)
1. Observe objects and describe their basic properties.  Have the students compare and contrast different flowers, leaves, rocks, or other objects in the outdoor classroom.

2. Observe an object or objects from multiple positions to achieve different perspectives.  In order to accomplish this, the student should look at the object from the top, bottom, front, and back.

3. Describe objects both pictorially and verbally.  Have the students bring their science journal into the outdoor classroom and draw a picture of something they see.  Back in the classroom, have them explain their drawing to the class.
4. Arrange a set of objects in sequence according to size.  Use a variety of seeds of plants you have in the garden like sunflower, bean, zinnia and have the students arrange in size.  Visit the plants in the garden.  Compare the size of the plant to the size of the seed.
5. Separate a set of objects into two groups based on a single physical attribute including size, color, texture, and weight.  Have each student collect one object on a nature walk.  Back in the classroom, have students separate into two groups using one characteristic of the objects.
6. Measure common objects with non-standard units including hands, pennies, and paper clips.  Have students measure the height of different plants using non-standard units.  Record their data in their science journal.
7. Identify unusual or unexpected results in an activity.  Plant some seeds with your class.  Note any seeds that do not sprout.
8. Develop a question from one or more observations.  Take a walk through the outdoor classroom and have the students create questions about one of their observations.
9. Predict an unseen member in a sequence of objects to complete a pattern.  Using the plants in the garden, have students discover patterns.
PWC Objective:  K.1.2

The student will investigate and understand that humans have senses that allow them to learn about their surroundings.  Key concepts include: 

· the five basic human senses  (SOL K.2a)
· sensory organs associated with each of the five basic human senses  (SOL K.2b)
· sensory descriptors  (SOL K.2c)
1. Get to know a tree--students are blindfolded, taken to a tree. They are asked to use their sense of touch/smell/hearing to learn all they can about their tree. They are then led back to the central starting point, blindfolds are taken off, and they are asked to find their tree.

2. Mystery Bags- Seal nature items in cloth bags. Pass them around the group. After everyone has had a chance to feel the objects, take turns telling what they think they felt. Let everyone have a look at what was in the bags and then search for similar items.

3. One Sense at Time- Have students lie down on a comfortable place outside.  Have them close their eyes and “observe” nature using their other senses.  Repeat having the cover their ears, holding their nose, and standing up.

4. Classification- have each student collect an object on a nature walk (stones, leaves, pieces of sticks).  Once back in a group, have students classify objects on as many characteristics as possible (i.e. size, shape, living vs. nonliving, texture)

Life Science Objectives

Concept: Plant and Animal Life Needs, Processes, and Change

PWC Objective:  K.2.1

The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include:

· living things need food, water, and air to survive  (SOL K.6a)

· living things change over time as they grow  (SOL K.6a, SOL K.9a)

· plants and animals go through a life cycle  (SOL K.6b)

· natural patterns of living things (SOL K.8b)

· patterns can be observed in plant and animal growth  (SOL K.8c)

· offspring of plants and animals are similar but not identical to their parents  (SOL K.6c)

1. Strawberry Box Wild Garden: You will need a strawberry box, wax paper, and earth from a wooded area. Line strawberry box with wax paper, pierced in several places. Fill the box with the earth. Water gently each day and see what comes up.
2. Life cycles- use a garden to study butterfly and plant lifecycles (see Raising Monarchs in Your Classroom ). Plant seeds and make observations as they grow.  Marigolds and zinnias are easy to grow from seed.

3. Adopt Tree- take students on a walk in your schoolyard.  Have them pick a tree they would like to ‘Adopt” for the school year.  Have the students create a journal to document changes to their tree throughout the year.

4. Describe the life needs of animals and plants.  The life needs are food, water, and air.  Predict what will happen if life needs are not met.  Have students plant bean seeds, provide some with all of the needs, don’t water one group, don’t fertilize another, try to grow seeds in plastic bag.  Record observations of different groups.

5. To identify animal needs, have students visit gardens in the fall or spring and observe butterflies or birds.  What do they need to survive?
6. Describe some of the simple changes animals and plants undergo as they grow.  Look for caterpillars in garden.  Parsley, dill, and milkweed are good places to search during the fall.
7. Describe the stages in some simple animal and plant life cycles.  Raise monarchs in your classroom in the fall.  Plant seeds or bulbs.
8. Compare and contrast young plants and animals with their parents, using pictures and/or live organisms.  Look for bird nests, spider webs, dig in the soil for worms and grubs.
Environmental Science Objectives 

Concept:   Conserving Natural Resources    

PWC Objective:  K.3.1

The student will investigate and understand that materials can be reused, recycled, and conserved.  Key concepts include:

· use of materials and objects over and over again  (SOL K.10a)

· conservation of water and energy at home and school  (SOL K.10c)

1. Predict what would happen if recycling and reusing were not practiced.
2. Have students bring in plastic containers from home and create bird feeders out of them.  Hang them in the Outdoor classroom and fill with birdseed.  Make observations about the birds that visit.

3. Use a Rain barrel or bucket to collect rain water.  After it rains, use the water to water the plants in the garden.
Physical Science Objectives
Concept: Sources of Heat

PWC Objective:  K.4.1

The student will investigate and understand different sources of heat and their effects on different objects.  Key concepts include:

· the sun as Earth’s natural source of heat  (SOL 1.6a)
· the effects of temperature (hot and cold) on objects  (PWC)
1. Bring a thermometer outside.  Have students predict where the temperature will be the hottest and where it will be the coolest, in the sun or in the shade.  Go to those two locations and record the temperature.  Have them draw a picture in their science journal of the sun. 

2. Predict how solid, liquid, and gaseous water will change in state when exposed to temperature changes.  In the morning, measure water and put in two containers. Put one container of water in the full sun and one with the same amount of water in the shade.  Have the students predict which will have more water at the end of the day.  Measure the amount of water in the containers at the end of the day.   

Concept: Describing Physical Properties of Matter

PWC Objective:  K.4.2

The student will investigate and understand that the physical properties of objects can be described.  Key concepts include:

· words used to describe physical properties, including color, shape, texture, relative size, and relative weight   (SOL K.4a-d)
· words used to describe position and speed  (SOL K.4e)
1. Color of nature---have students write down all the colors that they see in the gardens

2. Use the garden and to identify basic shapes, have the students record their findings in their science journals.
3. Have the students go into the garden and find objects that are flexible, stiff, straight, and curved have the students record their findings in their science journals.
4. Have students find objects that are rough, smooth, hard, and soft have the students record their findings in their science journals.
5. Using rulers and tap measurers, have the students find and measure the tallest plant and shortest plant.
6. Using object in the garden have students show items that are under/over, in/out, above/below, left/right
7.  Have students make the following chart in their science journals.  In the garden, have them list or draw pictures of objects that are fast and slow.
Fast


       Slow
Concept: Properties of Water

PWC Objective:  K.4.3

The student will investigate and understand that water has properties that can be observed and tested.  Key concepts include:

· states of water  (SOL K.5a)
· effect of the amount of heat (temperature) on states of water (SOL K.5a)
· natural downhill flow of water  (SOL K.5b)
Concept: Light and Shadows:
PWC Objective:  K.4.4

The student will investigate and understand basic concepts related to light and shadows.  Key concepts include:

· shadows can occur naturally  (SOL K.7a)
· shadows can be produced  (SOL K.7b)
1. Explain what shadows are.  Investigate shadows in the Outdoor Classroom.
2. Investigate how shadows are made naturally by objects in sunlight.  Identify and describe artificial sources of light that can produce shadows.

3. Describe how to produce shadows using light sources. Give students cut outs of animals and have them create shadows using sunlight.
4. Analyze how shadows change as the direction of the light source changes.  Visit the Outdoor Classroom in the morning and have the students observe where the shadows are.  Mark the end of a shadow with a wooden stake or stick.  In the afternoon, come back to the Outdoor Classroom and see how far the shadow has moved.
Earth and Space Science Objectives

Concept:  Daily and Seasonal Weather
     
PWC Objective:  K.5.1

The student will investigate and understand the changes that occur in the weather and during the four seasons.  Key concepts include:

· observation of daily weather conditions and predictions of daily weather changes  (SOL K.8a)
· seasonal temperature and precipitation patterns  (PWC)
1. Visit the Outdoor Classroom to observe and identify daily weather conditions—sunny, rainy, cloudy, snowy, windy, calm, warm, hot, cool, and cold.

2. Chart daily weather conditions.  Use the thermometer and rain gauge in the Outdoor Classroom.
3. Predict daily weather based on observable conditions.  Have the students look for clouds or feel the wind.  Do these signs mean the weather might be changing?  Compare the predications to the daily weather conditions.
4. Describe the general weather conditions during each of the four seasons, including general patterns of temperature and precipitation (for example, winter is usually the coldest season, and the precipitation that falls during winter is usually snow or sleet).

Outdoor Classroom Activities 

for Grade 1 Students 

Scientific Reasoning and Logic Strand


Concept:  Science Process Skills
        








PWC Objective:  1.1.1 / Infused

The student will begin to conduct simple investigations using basic science process skills.  Key concepts include:

· observing differences in physical properties using the senses and simple tools  (SOL 1.1a-b)
· classifying and grouping objects or events according to attributes or properties  (SOL 1.1c)
· communicating observations and data orally with simple graphs, pictures, written statements, and numbers  (SOL 1.1d)
· measuring length, height, weight, size, and volume using standard and nonstandard units (SOL 1.1e)
· predicting from observations and answering questions by conducting simple experiments  (SOL 1.1f)
· inferring and concluding about familiar objects and events  (SOL 1.1g)
1. Use senses and simple instruments (magnifying glass) to enhance their observations of physical properties.  Have students bring magnifying glasses out to make observations in the Outdoor Classroom.
2. Classify and arrange objects or events according to at least two attributes or properties so that similarities and differences become apparent.  Classification- have each student collect an object on a nature walk (stones, leaves, pieces of sticks).  Once back in a group, have students classify objects on as many characteristics as possible (i.e. size, shape, living vs. nonliving, texture)
3. Communicate observations made and data collected orally and with simple graphs, pictures, written statements, and numbers. Have students plant bean seeds and graph the growth of the plants.
4. Measure length, mass, and volume using standard and nonstandard units and appropriate instruments. By the third grade students will be expected to have basic facility with metric measures including centimeters, grams, and milliliters.  Take meter sticks and rulers to the Outdoor Classroom and have students discover record the tallest and smallest plant sizes.
5. Answer questions by planning and conducting simple experiments/investigations using basic tools and techniques.  A simple experiment is one that changes only one thing at a time (tests only one variable), gives quick results, and provides easily observed changes.  Plant some seeds and change one variable e.g. Amount of water, sunlight, type of soil, location.  Predict and record results.
Life Science
Concept:  Characteristics and Life Needs of Plants
PWC Objective:  1.2.1

The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include:

· needs (food, water, light, and a place to grow)  (SOL 1.4a)
· parts (seeds, roots, stems, leaves, blossoms, fruit)  (SOL 1.4b)
· characteristics (edible/non-edible, flowering/non-flowering, evergreen/deciduous)  (SOL 1.4c)
1. Use plants in the garden to identify the functions of the root, stem, leaf, and seed.

2. After making observations in the Outdoor classroom have students create and interpret a model/drawing of a plant, including roots, stems, leaves, blossoms, fruits, and seeds.

3. Using their science journals have students classify plants by the characteristics of edible/non-edible, flowering/non-flowering, and evergreen/deciduous using tables, charts, and picture graphs.

4. Conduct simple experiments/investigations related to plant needs by changing one variable at a time.  (Students do not need to know the term variable.)

Concept:  Characteristics and Life Needs of Animals
PWC Objective:  1.2.2

The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include:

· life needs (air, food, water, and a suitable place to live)  (SOL 1.5a)
· physical characteristics (body coverings, body shape, appendages, and methods of movement)  (SOL 15.b)
· other characteristics  (wild/tame, water homes/land homes)  (SOL 1.5c)
1. Have students investigate the garden and look for animals.  In their science journals, have them describe the life needs of animals including air, food, water, and a suitable place to live. 

2. Record a list of animals that are seen in the garden.  Back in the classroom combine all of the animals that the students saw and have them identify and chart  simple characteristics by which animals can be classified, including body coverings (hair, fur, feathers, scales and shells), body shape, appendages (arms, legs, wings, fins, and tails), methods of movement (walking, crawling, flying, and swimming).

3. Distinguish between wild and tame animals and recognize examples of each.

4. Explore the different microhabitats of the Outdoor classroom including in the soil, under leaves, in the grass, in the different types of plants, (eg milkweed vs bushes) Classify animals by where they live (their homes).

5. Use the Outdoor Classroom to make and communicate observations of live animals, about their needs, physical characteristics, and where they live.

Concept:  Seasonal Changes and Weather Effects on Living Things

PWC Objective:  1.2.3

The student will investigate and understand the relationship of seasonal change and weather (including changes in temperature, light, and precipitation) to the activities and life processes of plants and animals.  Key concepts include:

· plants (growth, budding, falling leaves, and wilting)  (SOL 1.7a)
· animals (behaviors, hibernation, migration, body covering, and habitat)  (SOL 1.7b)
1. Compare and contrast the four seasons of spring, summer, fall (autumn) and winter in terms of temperature, light, and precipitation. 
2. Identify types of precipitation as rain, snow, and ice and the temperature conditions that result in each one.

3. Use the thermometer and rain gauge in the Outdoor classroom, to relate a temperature and precipitation chart to the corresponding season (daily or weekly).

4. Measure and chart changes in plants, including budding, growth, wilting, and losing leaves.  Recognize in what season budding and wilting will most likely occur. Adopt Tree- take students on a walk in your schoolyard.  Have them pick a tree they would like to ‘Adopt” for the school year.  Have the students create a journal to document changes to their tree throughout the year.
5. Predict how an outdoor plant would change through the seasons.  Viasit the plant to test the predictions.
6. Compare and contrast how some common plants (e.g., oak trees, pine trees and lawn grass) appear during summer and winter.

7. Comprehend the concepts of hibernation, migration, and habitat, and describe how these relate to seasonal changes. It may be useful to recognize common Virginia animals that hibernate and migrate.  

· Raise monarchs in the classroom to tie in migration.  Track the migration of animals on the Journey North web site. 

· Habitat Survey: To find out whether insects can live in different places, you can do a habitat survey. Take a notebook and pencil and write down the different places you can look in. Start with these; in the area, in long grass, in short grass, in trees or bushes, under rocks, in water, on plants, in dead leaves, in soil, in dead wood.
8. Go for a walk through the Outdoor Classroom and compare and contrast the activities of some common animals (squirrels, chipmunks, butterflies, bees, ants, bats, and frogs) during summer and winter by describing changes in their behaviors and body covering. Discuss how animals are suited to live in their environment. How they deal with seasons (fur/hibernating, migrating....) Have students build a "mouse house" from materials found in the area. Breaking of sticks is not allowed nor is removing plant material from a living plant. By the way, a mouse house is about the size of their fist.   
Environmental Science Strand

Concept:   Conservation of Natural Resources
PWC Objective:  1.3.1

The student will investigate and understand that natural resources are limited.  Key concepts include:

· identification of natural resources (plants and animals, water, air, land, minerals, forests, soil) (SOL 1.8a)
· factors that affect air and water quality  (SOL 1.8b)
· recycling, reusing, and reducing consumption of natural resources  (SOL 1.8c)
1. Visit the Outdoor Classroom and identify natural resources such as plants and animals, water, air, land, minerals, forests, and soil.

2. Classify factors that affect air pollution- Check out the air quality around your school. Spread a thin layer of Vaseline on several pieces of cardboard or white poster board. Then place the cardboard in various locations of your school (near the front door, the cafeteria or loading dock, out in the playground, etc.). Leave them for a week. Then collect them and bring them back to your classroom. See what they collected and compare the different locations by looking at the particles under a microscope or through a magnifying glass.

3. Classify factors that affect water quality.  Determine some basic factors that affect water quality by conducting simple investigations in the school environment. Students should be able to make and record observations of what happens to runoff water on rainy days.  Look for evidence of what may affect water quality in schoolyard eg trash, bare soil
4. Describe ways in which students and schools can help improve water and air quality in our communities.  Have students participate in trash clean up.  Be sure to have them wear gloves and be careful about sharp objects.
5. Compare and contrast ways of conserving resources.  This includes recycling, reusing, and reducing consumption of natural resources.  Demonstrate reusing by setting up a compost area in the Outdoor Classroom and using the soil as fertilizer for the garden.  Reuse old tires as planters.
Physical Science Strand

Concept:  Investigating Sound


PWC Objective:  1.4.2

The student will investigate and understand that objects may vibrate and produce sound.  Key concepts include:

· vibrations (SOL 1.2b)
· loud and soft  (SOL 1.2b)
1. Use a variety of materials, paper towel tubes, spoons, forks, string, clothes hangers etc… and have students create own wind chimes.  Hang the wind chimes in the garden and note whether the sounds are loud or soft.
2. Symphony: go outside and listen carefully to the sounds created by nature and those created by humans
Concept: Investigation Motion

PWC Objective 1.4.3

The student will investigate and understand that moving objects exhibit different kinds of motion.  Key concepts include:

· Objects may have straight circular, and back and forth motions (SOL 1.2a)
· Pushes or pulls can change the movement of an object ( SOL 1.2c)
· The motion of objects may be observed in toys and in playground activities ( SOL 1.2d)
1. Visit the Outdoor classroom and look for animals that move in different ways.  Describe and classify the motion of an object as straight, circular, curved, or back and forth.  

2. Predict an object’s movement using its size, shape, and the force of the push or pull on it.

3. Design and conduct a simple experiment to determine an object’s movement. 

4. Bring ramps into the outdoor classroom and have the students make and communicate observations about moving objects. Examples should include balls, things with wheels, windup toys, tops, rubber bands, and playground equipment. 

5. Compare the movement of objects using graphs, pictures, and/or numbers.

Earth and Space Science Strand

Concept:  Earth-Moon-Sun Relationships
PWC Objective:  1.5.1

The student will investigate and understand basic relationships between the sun and the Earth.  Key concepts include:

· the sun is the source of heat and light that warms the land, air, and water  (SOL 1.6a)
1. Infer that sunlight striking an object makes the object warmer.  Explore how temperature affects matter.  Place different solids in sunlight (e.g. butter, ice, and frozen popsicles) Record changes in temperatures.
2. Conduct simple experiments to show how sunlight changes the temperature of land, air, and water.  Measure temperatures in different parts of the Outdoor classroom including on the ground, in the air, and in water.  Record data in science journal.
3. Demonstrate and describe the concept of rotation. Sundial: Put a long stick in the ground (at least 1 foot in length). Visit your sundial as often as you can during the day.  Put a rock or push a stick in the ground at the tip of the first stick's shadow.  Relate to the earth’s rotation around the sun.
4. Comprehend that day and night are caused by Earth’s rotation.

5. Infer that temperature and amount of light change with day and night.

6. Visit the Outdoor Classroom during different times of the day and interpret the relationship between the sun’s position in the sky and the general time of day.  This includes the sun’s relative position in the morning (East), at noon, and the late afternoon (West).

Outdoor Classroom Activities 

for Grade 2 Students 

Scientific Reasoning and Logic Strand


Concept:  Science Process Skills

PWC Objective:  2.1.1 / Infused

The student will continue to build proficiency with basis science process skills to plan and conduct investigations.  Key concepts include:

· differentiating observations from personal interpretations and concluding based on observations  (SOL 2.1a)
· repeating observations to improve accuracy  (SOL 2.1b)
· classifying objects by two or more attributes  (SOL 2.1c)
· defining conditions that influence a change  (SOL 2.1d)
· measuring length, volume, mass, and temperature using metric units  (SOL 2.1e)
· constructing picture or bar graphs with numbered axes  (SOL 2.1f)
· recognizing unusual or unexpected quantitative results  (SOL 2.1g)
· constructing simple models  (SOL 2.1h)
1. Conduct simple experiments, make predictions, gather data from those experiments, repeat observations to improve accuracy, and draw conclusions.   Have students’ plant seeds and change one variable e.g. light, water, and type of soil.  They should make a prediction about which plant will grow the best.
2. Classify items using two or more attributes. Classification- have each student collect an object on a nature walk (stones, leaves, pieces of sticks).  Once back in a group, have students classify objects on as many characteristics as possible (i.e. size, shape, living vs. nonliving, texture)
3. In the Outdoor Classroom, use centimeters, meters, and inches, feet, and yards to find the tallest plant and the smallest plant.

4. Have students water plants using pints, quarts, liters, and gallons.

5. Have students use thermometers in the Outdoor Classroom to measure temperature in degrees Celsius and degrees Fahrenheit. 

6. Construct and interpret simple models (for example, water cycle).  Put water in the bottom of a plastic container.  Put a empty cup in the bottom of the container. Cover the container with plastic wrap and place a penny or marble on top in the middle over the cup.  Place the container in the hot sun.  Have students make predictions about what will occur.  Come back and inspect the container at the end of the day.  There should be water condensed on the top of the plastic and some water should have dripped into the cup…you just made rain (!
Life Science Strand        
Concept:  Seasonal Effects on Plants and Animals
PWC Objective:  2.2.1

The student will investigate and understand that weather and seasonal changes affect plants and animals.  Key concepts include:

· effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy)  (SOL 2.7a)

1. Identify growth and behavioral responses of plants and animals to weather and seasonal changes. Examples of responses that are adaptive include migration, hibernation, and dormancy.  Raise monarchs in the classroom and discuss how they migrate to Mexico.  Plant bulbs in the fall to cover the concept of dormancy.

2. Adopt Tree- take students on a walk in your schoolyard.  Have them pick a tree they would like to ‘Adopt” for the school year.  Have the students create a journal to document changes to their tree throughout the year.
3. Identify animals that migrate, hibernate, or show other changes throughout the seasons or in the presence of adverse environmental conditions.  Observe animals in the Outdoor Classroom in the fall, look for migrating birds.  Dig in the soil, some bugs hibernate in the soil or hide in logs in winter.

4. Compare and contrast the responses of plants and animals to weather and seasonal changes.  In the fall collect leaves from deciduous trees.
5. Evaluate the usefulness of camouflage in an animal’s habitat (for example, coloration patterns in frogs).  Have students explore the Outdoor classroom for animals that exhibit camouflage.  Encourage students to look under leaves and in soil.  
Concept: Life Cycles
PWC Objective:  2.2.2

The student will investigate and understand that plants and animals go through a series of orderly and identifiable changes during their lives.   Key concepts include:

· some animals undergo distinct stages during their life cycles while others generally resemble their parents (SOL 2.4a)
· changes from the formation of the flower to the development of fruit in flowering plants  (SOL 2.4b)
1. Look for grasshoppers and butterflies in the Outdoor Classroom. Compare and contrast life cycles of a frog, a butterfly, and a grasshopper.

2. Raise monarchs in the classroom to illustrate changes in the development of a frog and a butterfly.

3. Plant zinnias or beans and have students identify and describe changes in a plant from flower to fruit.  Plant bulbs in the fall and watch tem emerge in the spring.
4. From their observations have students construct and interpret models/diagrams of animal and plant life cycles.

Concept; Ecosystems and Habitats
PWC Objective:  2.2.3

The student will investigate and understand that living things are part of a system.   Key concepts include:

· interdependence of living and nonliving things  (SOL 2.5a)

· influence of change on habitats and living things  (SOL 2.5b)

· endangered species and extinction  (PWC)
1. Visit the Outdoor classroom and have students make a list of the non-living components of an organism’s surroundings, including water, space, and shelter. (Shelter may be living or non-living.)

2. Using species found in the outdoor classroom, have students describe how animals are dependent on their surroundings. For example, how are squirrels and other animals affected by the loss of forest habitat?  How are worms affected by birds?
3. Construct and interpret simple models of different kinds of habitats, including a forest and a stream.

4. Predict and describe seasonal changes in habitat and their effects on plants and animals. For example, how do trees change through the seasons, and how do animals respond to changes in the seasons? Adopt Tree- take students on a walk in your schoolyard.  Have them pick a tree they would like to ‘Adopt” for the school year.  Have the students create a journal to document changes to their tree throughout the year.
Concept: Environmental Systems
PWC Objective:  2.3.1

The student will investigate and understand that plants produce oxygen and food and are a good source of useful products.  Key concepts include:

· important plant products  (SOL 2.8a)

· the availability of plant products affects the development of a geographic area  (SOL 2.8b)

· useful purposes of plants  (SOL 2.8c)

1. Plant seeds and only provide them with sunlight and water.  Students will conclude that plants produce their own food.

2. Classify and identify the sources and uses of plant products such as fiber, cotton, oil, spices, lumber, rubber, medicines, and paper.

3. Plant products grown in Virginia including cotton and peanuts. 
4. Investigate the garden for evidence of plants being eaten by animals. Construct and interpret a chart illustrating the plant foods consumed by different animals. 
5. Compare and contrast different ways animals use plants as homes and shelters.  Look for shelters and homes in the garden. Investigate spider webs- Using a spray bottle, gently spray a spider web.  Have students observe using a magnifying glass.  
6. Construct and interpret a model that demonstrates how plants prevent soil from washing away. Erosion- go for a walk on your schoolyard and look for areas of erosion.  Visit the site again after it rains.  Discuss the negative effects of erosion and ways to prevent it. (e.g. adding rocks, grass, plants) Have students test a way to prevent erosion on an area of your schoolyard.
Physical Science Strand

Concept: Solids, Liquids, Gases
PWC Objective:  2.4.1

The student will investigate and understand basic properties of solids, liquids, and gases.  Key concepts include:

· mass and volume  (SOL 2.3a)
· processes involved with changes in matter from one state to another (condensation, evaporation, melting, freezing)   (SOL 2.3b)
1. Classify materials as to whether they are liquids, solids, or gases

2. Describe the transformation of a solid (ice) to a gas (water vapor). Place the same number of ice cubes into plastic cups.  Take the cups water outside and place in sunny spot.  The next day, go outside and re-measure the water in all of the cups.  Record observations and graph data.  Continue until all the water has evaporated.
3. Design an investigation to observe the condensation of water.  On a humid day, take a glass filled with ice outside, have students make observations about the condensation that forms on the outside of the glass.  Repeat on a day where the humidity is low.  Does the same amount of water appear on the outside of the glass?
4. To describe and identify condensation, evaporation, melting, freezing, expanding, and contracting of water, have the students check the water in the bird bath during different temperatures throughout the year.
5. Design an investigation to determine basic factors that affect the evaporation of water.  Place three cups with same amount of water in sunny location in Outdoor classroom and three cups in shady location.  Have students predict what will happen to water in each; measure and record data; analyze results and make a conclusion.
Earth and Space Science Strand

Concept: Weather

PWC Objective:  2.5.1

The student will investigate and understand basic types and patterns of weather.  Key concepts include:

· temperature, wind, and precipitation  (SOL 2.6a)
· severe weather (drought, flood, and storms)  (SOL 2.6a)
· the uses and importance of measuring and recording weather data  (SOL 2.6b)
1. Observe and describe types of precipitation including rain, sleet, snow, hail, and ice.   

2. Observe and record daily weather conditions, such as sunny, cloudy, windy, rainy, or snowy.

3. Describe weather in terms of temperature, wind, and precipitation.

4. Describe precipitation in terms of evaporation and condensation of water.

5. Evaluate the influence of daily weather conditions on personal activities and dress.

6. Measure and record weather data using weather instruments including a thermometer, rain gauge, and weather vane (standard English and metric measures).

7. Observe and describe seasonal weather patterns and local variations.

PWC Objective:  2.5.2

The student will investigate and understand the water cycle and its relationship to life on Earth.  Key concepts include:

· the energy from the sun that drives the water cycle  (SOL 3.9a)
· processes involved in the water cycle (evaporation, condensation, precipitation)  (SOL 3.9b) 

· water is essential for living things  (SOL 3.9c)
· water supply and conservation  (SOL 3.9d)
1. Identify the sun as the origin of energy that drives the water cycle. Place the same number of ice cubes into 6 plastic cups.  Cover three with plastic wrap and leave three uncovered. Take the cups water outside and place in sunny spot.  The next day, go outside and re-measure the water in all of the cups.  Record observations and graph data.

2. Put water in the bottom of a plastic container.  Put a empty cup in the bottom of the container. Cover the container with plastic wrap and place a penny or marble on top in the middle over the cup.  Place the container in the hot sun.  Have students make predictions about what will occur.  Come back and inspect the container at the end of the day.  There should be water condensed on the top of the plastic and some water should have dripped into the cup…you just made rain (!  Have your students Describe the processes of evaporation, condensation, and precipitation.  In the classroom, have your students construct and interpret a model of the water cycle.
3. Go on a schoolyard hike.  Analyze possible sources of water pollution in their neighborhoods, at school, and in the local community. This includes the water that runs off over-fertilized lawns and fields, oil from parking lots, eroding soil, and animal waste.

4. Explain methods of water conservation in the home and school.  Use rain barrels or collection buckets to collect rain water.  Use the water that they students collect to water plants in the garden.
Outdoor Classroom Activities
for Grade 3 Students 
Scientific Reasoning and Logic Strand


Concept:  Science Process Skills
PWC Objective:  3.1.1 / Infused

The student will continue to use basic science skills with increasing precision in planning and conducting investigations.  Key concepts include:

· observing and predicting  (SOL 3.1a)
· classifying objects into at least two major groups and subgroups based on similar characteristics  (SOL 3.1b)
· developing questions  (SOL 3.1c)
· measuring volume, length, and mass to the nearest milliliter and liter, centimeter, and gram  (SOL 3.1d-f)
· organizing data in charts and graphs  (SOL 3.1g)
· measuring temperature and time to the nearest degree Celsius and minute  (SOL 3.1h-I)
· inferring and concluding  (SOL 3.1j)
· sequencing natural events in chronological order  (SOL 3.1k)
1. Make and communicate careful observations. Take students on a walk around the schoolyard have each student pick a particular object that interests them.  After the walk, the students should take turns trying to guess what object the other students saw by asking yes of no questions.  If they haven’t guessed by twenty questions, the student should tell what they saw on the hike.
2. Plant a variety of seeds. Have your students make and communicate predictions about the outcomes of investigations.  Which will sprout first?  Which will be the biggest?
3. Classify objects into at least two major groups and sub groups based on similar characteristics.   Classification- have each student collect an object on a nature walk (stones, leaves, pieces of sticks).  Once back in a group, have students classify objects on as many characteristics as possible (i.e. size, shape, living vs. nonliving, texture)
4. Develop hypotheses from simple questions. These questions should be related to the concepts in the third grade standards.  Hypotheses should be stated in terms such as “if a seed is placed outside the sun, then it will grow taller then a plant grown in the classroom without the sun.”

5. Use the Outdoor Garden to measure plant length to the nearest centimeter, measure water to the nearest liter and milliliter, and temperature to the nearest degree Celsius.

6. Use planting of seeds and bulbs to sequence natural events chronologically.  Example:  3.9 - plant and animal life cycles
Life Science

Concept: Animal Behavioral and Physical Adaptations

PWC Objective:  3.2.1

The student will investigate and understand that behavioral and physical adaptations allow animals to respond to life needs.  Key concepts include:

· behavioral adaptations (hibernation, migration, instinct, and learned behavior)  (SOL 3.4a)

· physical adaptations (camouflage, mimicry)  (SOL 3.4b)

1. Allow students to make observations in the Outdoor Classroom and give examples of methods that animals use to gather and store food, find shelter, defend themselves, and rear young.
2. Discuss how animals are suited to live in their environment. How they deal with seasons (fur/hibernating, migrating....) Have students build a "mouse house" from materials found in the area. Breaking of sticks is not allowed nor is removing plant material from a living plant. By the way, a mouse house is about the size of their fist.  
3. Use the outdoor classroom to investigate animals that may hibernate (chipmunks, some bugs), and migrate (monarchs, birds).

4. Have students investigate the soil in the garden and find examples of animal’s behavior adaptations (e.g. pill bugs curl up, worms travel towards moisture, animals run or hide from people) Explain how an animal’s behavioral adaptations help it live in its specific habitat.

5. Make observations in the Outdoor classroom and have students distinguish between physical and behavioral adaptations of animals. 

6. Have students investigate the garden for animals that are camouflaged (eg spiders, bugs, ants) Camouflage activity- spread an equal number of three different colored beans on the grass (green, white, black) Give the students a certain amount of time to find all of the beans that they can.  Record their data.  Repeat the test on a different colored surfaces (e.g. cement and mulch) Graph and discuss the results.
7. Describe and explain the term mimicry (compare Monarch with Viceroy butterflies).

8. Seek animals in the garden and compare the physical characteristics of animals, and explain how the animals are adapted to a certain environment.  Explain plants also have adaptations-Seed dispersal- This activity can be done in the fall or spring.  Some breeze is required.  Take your students on a walk and look for seeds that are dispersed by the wind.  Collect a few examples and have the students observe how they move through the air.  Have them measure and record their results.  Back in the classroom challenge the students to make a better seed that could stay in the air longer and so disperse further. Test and record their data.  The question was...had they developed a seed that was more effective that Nature? 
9. After exploring the Outdoor Classroom have students design and construct a model of a habitat for an animal with a specific adaptation.
Concept: Feeding Relationships

PWC Objective:  3.2.2

The student will investigate and understand the interdependent feeding relationships of plants and animals in aquatic and terrestrial food chains.  Key concepts include:

· producer, consumer, decomposer  (SOL 3.5a)

· herbivore, carnivore, omnivore  (SOL 3.5b)

· predator and prey  (SOL 3.5c)

1. Distinguish among herbivores (caterpillars), carnivores (spiders), and omnivores (raccoons) that students find in the Outdoor Classroom.
2. Place a hoola hoop or yardstick on the ground and use a magnifying glass to discover all the insect life within or along it. Make a map or draw a picture illustrating your findings.   Use information to discuss food chains, communities, populations, and classification. Create and interpret a model of food chain showing producers and consumers.

3. Decomposers in Leaf Litter: When dead leaves collect under a tree, they form what is known as leaf litter. Find out what lives in the leaf litter or soil beneath your tree. Here are some creatures you might find: Millipedes, spiders, wood lice, daddy-longlegs, and springtails. They help to decompose the leaves and twigs that fall off your tree. Distinguish among producers and decomposers. 
4. Investigating spider webs- Using a spray bottle gently spray a spider web.  Have students observe using a magnifying glass.  Discuss predator-prey relations as well as adaptations. Identify sequences of feeding relationships in a food chain.

5. Infer that all food chains begin with a green plant.  Look for evidence that the plants are being consumed by animals.
6. Explain how a change in one part of a food chain might affect the rest of the food chain.

7. Explore the garden to find examples of predators and prey.

Concept: Aquatic and Terrestrial Environments

PWC Objective:  3.2.3

The student will investigate and understand the basic characteristics of aquatic and terrestrial environments.  Key concepts include:

· populations and ecosystems  (SOL 3.6c)

· plant and animal life cycles in aquatic and terrestrial environment  (SOL 3.8b)

1. Describe major dry-land environments and examples of animals and plants that live in each. Habitat Survey: To find out whether insects can live in different places, you can do a habitat survey. Take a notebook and pencil and write down the different places you can look in. Start with these; in the area, in long grass, in short grass, in trees or bushes, under rocks, in water, on plants, in dead leaves, in soil, in dead wood.
2. Analyze models or diagrams of different dry-land environments in order to describe the community of organisms each contains and interpret how the organisms use the resources in that environment.

3. Have each student create an animal using paper, scissors, and crayons that would be camouflaged somewhere in the garden. They place the animal on plants or the ground. (Be sure they remember where they placed it so they can go back to get it if no one finds it!) Have the students try to find all of the camouflaged animals.
4. Distinguish between a population and a community. Place a hoola hoop or yardstick on the ground and use a magnifying glass to discover all the insect life within or along it. Make a map or draw a picture illustrating your findings.   Use information to discuss food chains, communities, populations, and classification.
5. Explain how animals and plants use resources in their environment. Look for evidence of animals- feathers, tracks, and scat.  Producers/Consumers: Collect acorns, hickory nuts, and pine cones from around your schoolyard.  Using a magnifying glass, have students try to find evidence that organisms have been eating the seeds.  (worms are often found in the nuts)
6. Predict what would occur if a population in a specific environment were to die. (e.g. milkweed in the garden)
7. Raise monarchs in the classroom. Explain the pattern of growth and change that organisms, such as the butterfly and frog, undergo during their life cycle.

Earth/Space Systems and Cycles

Concept: Energy Sources
PWC Objective:  3.3.1

The student will investigate and understand different sources of energy.  Key concepts include:

· the sun’s ability to produce light and heat energy  (SOL 3.11a)

· natural sources of energy including sunlight, water, and wind  (SOL 3.11b)
· renewable and nonrenewable energy sources  (SOL 3.11d)
1. Have students take thermometers and measure temperatures in sunny places and shady places in garden.  Explain that the sun is the major source of energy for the Earth.  
2. Design a basic investigation to determine the effects of sunlight on warming various objects and materials, including water.

3. Make a list of the renewable resources in the garden. (Plants, sunlight, wind, water)
Concept: Sequences and Patterns related to the Earth, Moon, and Sun
PWC Objective:  3.5.1

The student will investigate and understand basic sequences and cycles related to the Earth, Moon, and Sun.  Key concepts include:

· day and night and seasonal changes  (SOL 3.8a)
1. Model and describe how the sun’s rays strike the Earth to cause the seasons. Sundial: Put a long stick in the ground (at least 1 foot in length). Visit your sundial as often as you can during the day and throughout school year to document changes in shadow.  Put a rock or push a stick in the ground at the tip of the first stick's shadow.  Relate to the earth’s rotation around the sun.

Concept: Soil
PWC Objective:  3.5.2

The student will investigate and understand basic concepts related to the soil.  Key concepts include:

· soil provides the support and nutrients necessary for plant growth  (SOL 3.7a)
· origin of topsoil  (SOL 3.7b)
· components and properties of soil  (SOL 3.7c)
· weathering and erosion of the land surface  (SOL 2.7b*)
· soil conservation  (SOL 3.7d)
1. Grow two sets of beans.  One with soil and one without.  Observe and recognize that soil, as a natural resource, provides the support and nutrients necessary for plant growth.

2. Have students dig in soil in garden.  Analyze and describe the different components of soil including rock fragments, clay, silt, sand, and humus.

3. Design an investigation to compare how different types of soil affect plant growth. This includes organizing data in tables and constructing simple graphs.

4. Have students measure and pour the same amount of water on different surfaces in the Outdoor Classroom to model the effects of weathering and erosion on land surfaces.  Record the data of bare soil vs. grassy areas vs. pavement
5. Plant some fast growing vegetables like radishes and lettuce. Have students evaluate the importance of soil to people.

6. Describe how soil can be conserved.

7. Collect, chart, and analyze data on soil conservation on the school grounds. 

Environmental Science

Concept: Human and Natural Influences on Organisms
PWC Objective:  3.3.2

The student will investigate and understand that natural events and human influences can affect the survival of a species.  Key concepts include:

· the interdependency of plants and animals  (SOL 3.10a)
· human effects on the quality of air, soil, water, and habitat  (SOL 3.10b)
· conservation and resource renewal  (SOL 3.10d)     
1. Investigate the garden and have students record in their science journals how living things in an area are dependent on each other.

2. Compare and contrast human influences on the quality of air, water, and habitats. 

· Air pollution- Check out the air quality around your school. Spread a thin layer of Vaseline on several pieces of cardboard or white poster board. Then place the cardboard in various locations of your school (near the front door, the cafeteria or loading dock, out in the playground, etc.). Leave them for a week. Then collect them and bring them back to your classroom. See what they collected and compare the different locations by looking at the particles under a microscope or through a magnifying glass

3. Biodegradable items- Have the students design an experiment to test if items are biodegradable or not.  Place items in schoolyards or cover with soil, visit site occasionally to record data.

4. Plan a cleanup of your school grounds. Participate in Adopt a School.  Need to do six yearly clean ups around the school.
5. Use a rain barrel or collection buckets to collect rain.  Use the water that is collected to water the plants. Describe how this is conservation practice.
6. Use old tires as planters for your garden.  Have students make bird feeders from recycled plastic bottles.
Outdoor Classroom Activities

for Grade 4 Students 

Scientific Reasoning and Logic

Concept: Science Process Skills
PWC Objective:  4.1.1 / Infused

The student will begin to apply basic science process skills to a systematized method for planning and conducting investigations.  Key concepts include:

· distinguishing between observations, conclusions, inferences, and predictions  (SOL 4.1a)
· formulating hypotheses based on cause and effect relationships  (SOL 4.1b)
· defining variables that must be held constant in an experimental situation  (SOL 4.1c)
· selecting and using appropriate instruments to measure linear distance, volume, mass, and temperature  (SOL 4.1d)
· selecting and using appropriate measurements to collect, record, and report data  (SOL 4.1e)
· displaying data using bar and basic line graphs  (SOL 4.1f)
· recognizing unusual or contradictory data in experimental results  (SOL 4.1g)
· making predictions based on data from picture graphs, bar graphs, and basic line graphs  (SOL4.1h)
1. Create a plausible hypothesis from a set of observations, stated in terms of cause and effect that can be tested.  Hypotheses should be stated in terms such as, “if the amount of water is increased, then the bean plant will grow the tallest”.

2. Analyze the variable in a simple experiment, and decide which must be held constant (not allowed to change) in order for the investigation to represent a fair test.  This requires students to comprehend what “variables” are, and apply the idea in new situations related to Grade 4 science concepts.

3. Have students bring rulers and meter sticks to the Outdoor Classroom.  Have them find the tallest, smallest, and widest plant by collecting and recording data. 

4. Have students record daily temperature.  Allow them to choose the appropriate instruments  (Celsius thermometers). 

5. Classification- have each student collect an object on a nature walk (stones, leaves, pieces of sticks).  Once back in a group, have students classify objects on as many characteristics as possible (i.e. size, shape, living vs. nonliving, texture).  Classify into basic categories to organize the data (descriptive or numerical); and construct bar graphs depicting the distribution of that data.
6. Plant some seeds and have students judge which, if any, data in a simple set of results (generally ten or fewer numbers) appear to be considerably outside the expected range.  Students should be able to determine the significance of unusual data.

Life Science

Concept: Plants

PWC Objective:  4.2.1

The student will investigate and understand basic plant anatomy and reproductive processes.  Key concepts include:

· general plant anatomy  (SOL 4.4a)

· structures and processes related to reproduction  (SOL 4.4b)  
· plant classification  (SOL 4.4a-b)
1. Using the Outdoor Classroom, have students analyze a common plant: identify the roots, stems, leaves, and flowers; and explain the function of each.  Compare and contrast different types of plants that are found outside.
2. Visit the Outdoor Classroom and have students pick a flower to dissect back in the classroom.  Day lilies, azaleas, and tulips work well.  Have the students identify petals, sepal, stamen, pistil, stigma, ovary, seeds (if present)
3. Have students select a flower from the Outdoor Classroom and create a model/diagram illustrating the parts of a flower and explain the functions of those parts.

4. Let students observe pollinators in the garden.  Take note of how they are visiting the flowers.  Have them describe how pollen is transferred from one plant to another.  Through the classes observations create a list that compares and contrasts different ways plants are pollinated.

5. Have the students examine mosses and look for the spores.  Have them look under the leaves of the ferns to look for spores.  Explain that ferns and mosses reproduce with spores rather than seeds.

PWC Objective:  4.2.2

The student will investigate and understand basic plant processes.  Key concepts include:

· photosynthesis (sunlight, chlorophyll, water, carbon dioxide, oxygen, and sugar)  (SOL 4.4c)
· dormancy  (SOL 4.4d)
1. Using paper clips go to the Outdoor garden and place small squares of construction paper on leaves of a plant.  Have the students check under the cardboard and record their observations in their science journal.  Over time, what is happening to the leaves.  Explain the leaves are losing their green color because they can’t undergo photosynthesis without the sun.  Explain the process of photosynthesis.  Be sure to remove the construction paper before the leaf dies.

2. Design an investigation to determine the relationship between the presence of sunlight and plant growth.  Materials to use can include shoe boxes over plants, creating mazes that the plants have to grow to the sunlight.  Bean work well with this investigation because they grow quickly.
3. Plant a variety of bulbs in the fall.  Explain the role of dormancy for common plants.  In the spring observe and enjoy the flowers! 

4. Adopt Tree- take students on a walk in your schoolyard.  Have them pick a tree they would like to ‘Adopt” for the school year.  Have the students create a journal to document changes to their tree throughout the year.   Note of the tree loses its leaves and becomes dormant.
Concept: Virginia Ecosystems
PWC Objective:  4.2.3

The student will investigate and understand how plants and animals in Virginia ecosystems interact with one another and with the non-living environment.  Key concepts include:

· behavioral and structural adaptations  (SOL 4.5a)

· organization of communities  (SOL 4.5b)

· flow of energy in food webs  (SOL 4.5c)

· specific habitats and niches  (SOL 4.5d)

· plant and animal life cycles  (SOL 4.5e)

· human influences on Virginia ecosystems  (SOL 4.5f) 
1. Place some bird feeders in the Outdoor Classroom. Allow your students to observe the birds.  Have them record some structural and behavioral adaptations that the birds exhibit in their science journals.

2. Infer the function of basic adaptations and provide evidence for the conclusion.  Natural Selection activity- spread an equal number of three different colored beans on the grass (green, white, black) Give the students a certain amount of time to find all of the beans that they can.  Record their data.  Repeat the test on a different colored surfaces (e.g. cement and mulch) Graph and discuss the results.
3. Understand that adaptations allow an organism to succeed in a given environment. Seed dispersal- This activity can be done in the fall or spring.  Some breeze is required.  Take your students on a walk and look for seeds that are dispersed by the wind.  Collect a few examples and have the students observe how they move through the air.  Have them measure and record their results.  Back in the classroom challenge the students to make a better seed that could stay in the air longer and so disperse further. Test and record their data.  The question was...had they developed a seed that was more effective that Nature? 
4. Have the students explore the Outdoor classroom to discover organisms that are using their adaptations to meet their needs. (e.g. butterflies proboscis get nectar, birds beak to obtain food, spiders web to capture food, pill bugs coloration to hide in soil etc..)  Have students record their observations in their science journals and share their findings with their group.
5. Using the ideas from #4 above, provide a variety of materials like paper plates, construction paper, feathers, crayons, glue and have groups of students create a model of an organism adapted to a unique environment.  Have them present their findings to the class and report on where the organism would live.
6. Describe why certain communities exist in given habitats. Place a hoola hoop or yardstick on the ground and use a magnifying glass to discover all the insect life within or along it. Make a map or draw a picture illustrating your findings.   Use information to discuss food chains, communities, populations, and classification.
7. Illustrate the food webs in a local area. Investigating spider webs- Using a spray bottle gently spray a spider web.  Have students observe using a magnifying glass.  Discuss predator-prey relations as well as adaptations, food chains, and food webs.

8. Decomposers in Leaf Litter: When dead leaves collect under a tree, they form what is known as leaf litter. Find out what lives in the leaf litter or soil beneath your tree. Here are some creatures you might find: Millipedes, spiders, wood lice, daddy-longlegs, and springtails. They help to decompose the leaves and twigs that fall off your tree.
9. Producers/Consumers: Collect acorns, hickory nuts, and pine cones from around your schoolyard.  Using a magnifying glass, have students try to find evidence that organisms have been eating the seeds.  (worms are often found in the nuts)
10. In the springtime, investigate the milk plants for organisms that live on the plant.  The milkweed community is very diverse.  Have your students compare and contrast the niches of several different organisms within the community.
11. Sock Walk- This activity is best done in the spring.  Put and old sock over their shoe and go for a walk outside, areas of longer grass work best.  Back in the classroom investigate the sock with a hand lense.  Fill sock with potting soil; place outside in a sunny spot and water.  Keep socks moist and record observations.  (seed may sprout in a few days to a few weeks)
12. By raising monarch butterflies in your classroom in the fall, compare and contrast the differing ways an organism interacts with its surroundings at various stages of its life cycle. Specific examples include a frog and a butterfly.

13. Go on a hike through the Outdoor classroom and schoolyard and record the positive and negative influences of human activity on ecosystems.

Environmental Science

Concept: Energy Sources

PWC Objective:  4.3.1

The student will investigate and understand important Virginia natural resources.  Key concepts include:

· Watershed and water resources  (SOL 4.8a)

· Virginia animals and plants  (SOL 4.8b)
· Virginia forests, soil, and land  (SOL 4.8e)

1. Have your students bring containers of water to the Outdoor classroom. Let them pour the water in different areas and watch where it flows.  Find the closest storm drain.  Explain where the water goes when it goes down the storm drain.  To the Potomac River and eventually the Chesapeake Bay.  Have your students evaluate the statement:  “we all live downstream”. 
2. Have students’ record list of “wild” animals they see in the Outdoor Classroom. Differentiate between wild and domesticated animals and plants and categorize examples of each found in Virginia.

3. Grow peanuts and cotton.  Compare and contrast Virginia natural and man-made resources.

4. Explore the garden soil.  Describe a variety of soil and land uses important in Virginia.

Earth and Space Science
Concept: Weather
PWC Objective:  4.5.1
The student will investigate and understand how weather conditions and phenomena occur and can be predicted.  Key concepts include:

· weather factors  (temperature, pressure, wind speed, rainfall, humidity)  (SOL 4.6a)
· meteorological tools  (SOL 4.6a)
· weather phenomena  (fronts, clouds, and storms)  (SOL 4.6b)
1. Compare and contrast the formation of different types of precipitation (rain, snow, sleet, and hail).
2. Go into the Outdoor Classroom and use a thermometer to compare air temperatures over a period of time.

3. Measure wind speed with an anemometer.  Change locations in the Outdoor Classroom and see if the values change.
4. Measure precipitation with a rain gauge.

5. Analyze the changes in pressure occurring over time using a barometer, and predict what the changes mean in terms of changing weather patterns.

6. Differentiate between the types of weather associated with high and low pressure masses; illustrate and label high and low pressure masses and warm and cold fronts.

7. Cloud Pictures: Have the students lie quietly on their backs and watch the clouds go by. Based on the clouds they see, have the students predict what the weather will be the next day.  Try a few times when different types of weather are forecast. Differentiate between cloud types (cirrus, stratus, cumulus, and cumulo-stratus) and associated weather.

8. Design an investigation where weather data are gathered using meteorological tools and charted to make weather predictions.

Outdoor Classroom Activities

for Grade 5 Students 

Scientific Reasoning and Logic

Concept: Science Process Skills
PWC Objective:  5.1.1 / Infused

The student will continue to practice systematized problem solving methods by planning and conducting simple investigations.  Key concepts include:

· estimations of length, mass, and volume are made  (SOL 5.1b)

· appropriate instruments are selected and used for making quantitative observations of length, mass, volume, and elapsed time  (SOL 5.1c)

· accurate measurements are made using basic tools (thermometer, meter stick, balance, graduated cylinder  (SOL 5.1d)

· data are collected, recorded and reported using appropriate graphical representation (graphs, charts, diagrams)  (SOL 5.1e)

· predictions are made using patterns and simple graphical data  are extrapolated  (SOL 5.1f)

· manipulated and responding variables are identified  (SOL 5.1g)

· an understanding of the nature of science  (SOL 5.1h)   
1. Classification- have each student collect an object on a nature walk (stones, leaves, pieces of sticks).  Once back in a group, have students classify objects on as many characteristics as possible (i.e. size, shape, living vs. nonliving, texture)  Have students develop a dichotomous key to identify the objects they collected.  
2. Have students take rulers and meter sticks and make plausible estimations of the length and height of plants.  Record actual heights.
3. Select and use the appropriate instruments, including centimeter rulers, meter sticks, graduated cylinders, balances, and stopwatches, for making basic measurements.

4. Measure temperature, length, mass, and volume, using metric measures. This includes millimeters, centimeters, meters, kilometers, grams, kilograms, milliliters, liters, and degrees Celsius.

5. Have students record data and produce graphs for a variety of items in the Outdoor Classroom.  Some ideas include the number of vegetables each plant produces, average number of flowers for specific plants, number of seeds in sunflower plants, number of birds that visit a bird feeder in a given time.  Collect, record, and report data, using charts and tables, and translate numerical data into bar or line graphs.  
6. Have students develop an experiment for plants that they would like to add to the garden. Analyze the variables in a simple experiment and identify the manipulated (independent) and responding (dependent) variables.
7. Twenty questions- Take students on a walk around the schoolyard have each student pick a particular object that interests them.  After the walk, the students should take turns trying to guess what object the other students saw by asking yes of no questions.  If they haven’t guessed by twenty questions, the student should tell what they saw on the hike.
8. Define/make observations and inferences.  Explore the Outdoor garden and make observations to detect signs that animals have been there.  Have students infer what type of animal it was. 

9. Measure, record, identify, collect, and organize observations.

10. Use the sensory or herb garden to distinguish between qualitative and quantitative observations.  E.G How does this herb smell? vs How tall is the herb?
Life Science

Concept: Cells/Kingdoms
PWC Objective:  5.2.1

The student will investigate and understand that organisms are made of cells and have distinguishing characteristics.  Key concepts include:

· kingdoms of living things  (SOL 5.5b)

· vascular and nonvascular plants  (SOL 5.5c)

· vertebrates and invertebrates  (SOL 5.5d)

1. By exploring the Outdoor classroom, have your students make a list of organisms and place them in the correct Kingdom.  In the classroom, compare and contrast the distinguishing characteristics of the five kingdoms of organisms. Which Kingdom(s) were the students not able to find representatives from?
2. Have your students go on a vascular or nonvascular plant hike.  The most common nonvascular plant are the mosses, look for them in moist shady areas.  Have your students compare and contrast them to the vascular plants based on their characteristics.  
3. Using magnifiers and shovels (designate spots where they can dig), have your students investigate the Outdoor classroom for vertebrates and invertebrates.  Have them make a list of all the animals they see and classify animals as either vertebrate or invertebrate based on their characteristics.  Combine the lists back in the classroom.  Which type of organism is more prevalent?  (There are many, many more species of invertebrates than vertebrates)
Physical Science

Concept: Characteristics and Transmission of Sound

PWC Objective:  5.4.2

The student will investigate and understand how sound is transmitted and is used as a means of communication.  Key concepts include:

· frequency, waves, wavelength, vibration  (SOL 5.2a)

· the ability of different media (solids, liquids, and gases) to transmit sound  (SOL 5.2b)

· uses and applications of sound (voice, sonar, animal sounds, and musical instruments)  (SOL 5.2c)

1. Design an investigation to determine what factors affect pitch of a vibrating object- have students create their own wind chime using common materials like straws, clothes hangers, silverware, etc…and have them change the pitch of their instrument.  Hang some of the wind chimes in the outdoor classroom.

2. Symphony: go outside and listen carefully to the sounds created by nature and those created by humans
Concept: Characteristics and Behavior of Light
PWC Objective:  5.4.3

The student will investigate and understand basic characteristics of visible light and how it behaves.  Key concepts include:

· the visible spectrum and light waves  (SOL 5.3a)

· refraction of light through water and prisms  (SOL 5.3b)

· reflection of light from reflective surfaces (mirrors)  (SOL 5.3c)

1. Explain why a rainbow occurs.  Have students predict what weather conditions would be best for the formation of rainbows.  (the next time it rains and then the sun comes out, see if they students can spot a rainbow) 
2. Using prisms have students create rainbows outside.  They can also do this by using spray bottles filled with water.  They should have their backs facing the sun and spray water, the water droplets will bend the light and create rainbows.
3. Explain the terms transparent, translucent, and opaque, and give an example of each.  Have your students find examples of transparent, translucent, and opaque items in nature.
Earth and Space Science

Concept: Changing Nature of the Earth’s Surface
PWC Objective:  5.5.2

The student will investigate and understand how the Earth’s surface is constantly changing. Key concepts include

· weathering and erosion  (SOL 5.7e)

· human impact  (SOL 5.7f)

1. On a school yard survey find examples of weathering and erosion.  Have students differentiate between the two.
2. Design an investigation to locate, chart, and report weathering and erosion at home and on the school grounds.  Create and test a plan to solve erosion problems that may be found. 
3. Conduct a schoolyard survey.  Have your students describe how people change the Earth’s surface and how negative changes can be controlled.
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