Carving Connections: Water Quality and Rain Gardens 
8th Grade Water Quality Education Module

Environmental Stewardship: Empowering NC Youth
Introduction/ Concepts to Teach
From the cell wall to suburban sprawl, this lesson introduces students to a pressing “hometown” environmental problem: stormwater runoff.  It also offers a variety of valuable skills in a hands-on approach to solving this problem.  This lesson will bring the students to gardens to identify native and invasive species, track and sketch individual plants throughout the seasons, harvest seeds to maintain seed stock, and propagate seed flats to maintain and create gardens.
Learning outcomes/Goals and Objectives
Students will be introduced to the local stormwater runoff problem, and they will learn how it affects the water quality in the waters around town.  They will make connections between development, pervious surfaces, and water quality.  They will also learn the basics of native plant propagation and maintenance of rain gardens.  They will also understand the basic structure and processes of plant cells.  In general, students will gain an appreciation for native vegetation and have an underlying understanding of its importance locally. 
Curriculum alignment
· North Carolina Standard Course of Study: Grade 8 Science
· Objective 3.07: Describe how humans affect the quality of water.

· Local Water Issues.

· Objective 3.08: Methods of water treatment. 
· Maintaining safe water quality.

· Stewardship. 

· Objective 6.01: Describe cell theory.
· Cells provide structure and carry on major functions to 

sustain life.
Classroom time required

The in-class portions of this lesson plan are divided into two sections and will require at least two separate class periods.  These two sessions should ideally coordinate with seed harvesting and seed planting seasons. (One in the fall; follow up in winter.) There is a power point lesson that serves as a good tool to introduce the approach to this topic. This can be gone through briefly, or so thoroughly as to use an entire class period. 
The activities in this lesson are intended to occur on a regular basis throughout the school year, perhaps taking 30 minute visits to the garden to make and record observations.  

The optional field trip will require one class period.
Materials needed

Computer and projector for power point lesson

Small booklet or notebook for sketching and recording data on plants.  

Pencils and colored pencils.

Small bags or containers for seed harvesting and storage.

Seed trays.  (An alternative activity is to have students bring in recycled yogurt containers so they can take home a germinating seed; in this case trays would not be necessary.)
Soil.

Seeds. (Harvested by students in Part One.)

Plant Identification Books/Literature.
Technology resources
Teachers will need a computer with PowerPoint and a projector.  A nearby rain garden is also necessary to fully embrace this lesson.  A rain garden planted with native plants and located at the school is ideal.  A space designed for propagating native seeds will be useful for the propagation activity.  Simple propagation spaces can be set up for native species.
Pre-activities

This lesson is designed to be used at a school with an existing native rain garden, or nearby access to one.  An alternative to this lesson is to plan and install a new rain garden.  This alternative lesson is included.  Students should have previous exposure to cell theory and water quality, as the intent of this lesson is not to introduce these concepts, but to form a link between them.
Teachers are encouraged to plan this lesson to fall after lessons that are specific to cell theory or water quality.
Part Two requires the teacher to have the following materials: seed flats, seeds, soil, and water.
Activities/Direct Instruction
Ongoing through the entire school year, students should spend time in the garden identifying native and nonnative or invasive species.  They should weed the undesirable plants.  Students should track individual plants throughout the year, sketching seasonal variation.  The entire class could eventually compile a native plant identification booklet with their sketches and descriptions.

Part One
Deliver lesson plan on stormwater, native plants and local water quality.

This is an opening lesson to explaining the importance of rain gardens.

Activity: By tracking plants through the seasons, students will learn when 



the time is right to harvest seeds. (usually fall is best)
Part Two

Deliver lesson plan on seeds, germination, and cell structure.


Identify between plant and animal cells.

Describe the life sustaining functions of the cell: photosynthesis, 



respiration, cell division.

Activity: Propagate seeds.  Students should first briefly compare and contrast two different types of seed.  Magnifying lenses might be used for very small seeds.  Students should recognize that seeds have marked differences.  Students will be instructed on how to propagate the seeds.  Alternatively, students begin the process in class and take their own container home with a handout describing germination requirements and ideal care to have their seed germinate.
Field Trip: Visit NC Aquarium Native Plant Garden and Greenhouse, the NC Coastal Federation Office, or any local garden planted with native plants. 
This lesson can also be related to native plants on the coast line, in marshes, shorelines etc. This is also a great place to harvest seeds from in the fall, germinate accordingly (species depending), grow in seed flats, and plant outside as a marsh restoration project. 

Assessment

Students should be assessed on their participation in these activities.  The most important evaluation criteria are a willingness to explore the garden, eagerness to harvest and plant seeds, and enthusiasm to put time and effort into plant sketches.  Students’ observations and notes should be kept in a small plant booklet or journal, and should be monitored periodically throughout the year.  Before turning these journals in, students should be asked to write an entry about what they have been learning.  They should reference critical vocabulary in their writing, and these terms should be displayed on a board or projector to guide their writing.
Supplemental information
North Carolina Coastal Federation

http://www.nccoast.org/
North Carolina Aquariums

http://www.ncaquariums.com/roanoke-island
Cellular biology animations; Well done

http://www.johnkyrk.com/
Seed dispersal adaptation activity

http://school.discoveryeducation.com/lessonplans/programs/scatteringseeds/
North Carolina Native Plant Society

http://www.ncwildflower.org/index.php
The Native Plant Network’s native plant propagation protocol searchable database
http://nativeplants.for.uidaho.edu/network/search.aspx?SearchType=Continental
Plant cellular processes

http://extension.oregonstate.edu/mg/botany/growth.html
Photosynthesis and respiration

http://ecosys.cfl.scf.rncan.gc.ca/dynamique-dynamic/respiration-eng.asp
Comments

This lesson plan was designed specifically for Manteo Middle School and is catered to their large native plant rain garden.  Adaptations of this plan could be established for use at your school.  Please do not hesitate to contact the authors if you would like help implementing this lesson.  The ongoing program at Manteo Middle school is expandable and seed sharing with other schools is a goal.  
Author Info

Sara Hallas works as a public outreach education coordinator for the North Carolina Coastal Federation.  Craig Desmond is a senior Environmental Studies major at the UNC Institute for the Environment.  A special thanks also to Katherine Mitchell, conservation horticulturalist at the NC Aquarium on Roanoke Island, for her assistance with creating this lesson.
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