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A Field Guide
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This lesson uses a service learning project (beach or waterway cleanup) to instruct students on proper data collection techniques. Students then analyze their data, using the information to create graphs, make hypotheses, and discuss solutions to problems identified.  
Learning Objective(s)

In this lesson, students will:
1. Use standardized field methods to collect debris data in the environment
2. Collect data, tally and graph debris using established plots
3. Sort and quantify categories of debris

4. Measure debris in terms of weight and/or volume

5. Participate in service learning through the collection, disposal, and recycling of debris 
Louisiana Content Standards/ GLEs
	Grade
	GLE
	Science

	5 – 8
	SI 6

SI 13
	The Abilities to do Scientific Inquiry

Select and use appropriate equipment, technology, tools, and metric system units of measurement to make observations (SI-M-A3)

Identify patterns in data to explain natural events (SI-M-A4)

	5


	SE 49

SE 50


	Science and the Environment

Identify and give examples of pollutants found in water, air, and soil (SE-M-A3)

Describe the consequences of several types of human activities on local ecosystems (e.g., polluting streams, regulating hunting, introducing nonnative species) (SE-M-A4)

	7
	SE 39
	Science and the Environment

Analyze the consequences of human activities on ecosystems (SE-M-A4)

	8
	SE 50
SE 51
	Science and the Environment

Illustrate possible point and non-point source contributions to pollution and natural or human-induced pathways of a pollutant in an ecosystem (SE-M-A3)

Analyze the consequences of human activities on global Earth systems (SE-M-A4)


	9-12
	SI 5


	The Abilities Necessary to Do Scientific Inquiry

Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3)

	9-12
	PS 2
	Physical Science

Measurement and Symbolic Representation

Gather and organize data in charts, tables, and graphs (PS-H-A1)

	9-12
	LS 27
	Biology

Interdependence of Organisms
Analyze positive and negative effects of human actions on ecosystems (LS-H-D4) (SE-H-A7)

	9-12
	SE 12
	Environmental Science

Science and the Environment

Ecological Systems and Interactions

Give examples and describe the effect of pollutants on selected populations (SE-H-A11)

	9 - 12
	SE 20

SE 24

SE 25

SE 26


	Environmental Awareness and Protection

Relate environmental quality to quality of life (SE-H-C2) Personal Choices and Responsible Actions

Identify the advantages and disadvantages of using disposable items versus reusable items (SE-H-D1)

Discuss how education and collaboration can affect the prevention and control of a selected pollutant (SE-H-D2) (SE-H-D3)

Determine local actions that can affect the global environment (SE-H-D4)


Materials List
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Each team should have the following: 
· Blackline Master 1: Student Instructions
· Blackline Master 2: Student Predictions
· Blackline Master 3: Data Collection Sheet
· Clipboards with blank sheet of paper
· Pencils
· String

· Marking flags

· Tape measure

· GPS unit

· Two trash bags, more as needed
One sign for each type of trash: plastic, metal, fishing, rubber, glass, Styrofoam, wood, paper, clothing, recycling 
Background Information
Scientists collect data in a variety of ways. One way to learn about what is present in the environment is to methodically collect data in a consistent way along transects. We will use this method to collect data on litter/debris “populations.” We will identify and count debris items in measured plots at intervals along the transect line. Each team will identify and record each piece of debris on the data sheet in their plot. By sampling plots along the transect, we can get a good idea of what is found and estimate how much debris there is along the stream or on the beach.

If the topic of marine debris and watersheds is new to your students, then it will be necessary to discuss the important features that define the terms. You may need to use a map of a watershed to help students visualize.
Marine debris: Any persistent solid material (such as trash, plastics, etc.) that is intentionally or unintentionally disposed of or abandoned into the marine environment or the Great Lakes. http://oceanservice.noaa.gov/facts/marinedebris.html
Transect:  A path or line through a location where data can be collected which is used to determine the abundance of a population.
Watershed: The area that drains to a common waterway, such as a stream, lake, estuary, wetland, aquifer, or ocean. (Environmental Protection Agency) 

The NOAA video “Trash Talk” is an excellent introduction to the topic of Marine Debris: http://marinedebris.noaa.gov/discover-issue/trash-talk. This would be a good place to start the conversation about sources of debris in the watershed and its journey to the ocean.
Procedure/Engagement
1. Preparation

A. Determine an appropriate location for your site cleanup: visit the site, secure necessary permissions, identify a reasonable amount of debris, etc. Areas along waterways, ditches, or beaches are ideal, but schoolyards can also make adequate collection sites. 
B. Determine an estimated size for each team’s transects. Make sure that each transect is large enough for data collection but not so large that students will become frustrated with the collection and analysis process. The ideal transect is a rectangle with sides between 10 and 25 meters in length, depending on the terrain and the amount of debris present. One side should border the waterway.
C. Determine an area for sorting debris and place signage for the process. 
D. Before you leave for the cleanup, prepare your students: 
1. Go over Blackline Master (BLM) 1 Student Instructions with the class to ensure that students understand the tasks at hand. 
2. Have students practice measuring a transect area in the schoolyard the day before.
3. Instruct students on how to use a GPS unit or Smartphone to determine coordinates. 
4. Divide students into teams of four (4) and provide each team with all materials from the materials list above. 
5. Assign tasks: recorder, quality controller, two collectors (1 for trash and 1 for recyclables).
6. Students should be instructed not to pick up hazardous materials such as needles, medical equipment, dirty diapers, items marked as hazardous, etc. 
2. Engagement
A. Ask students what they expect to see at the cleanup site and discuss the problems that debris causes. Ask them to think about how they can collect data on this topic. Have they noticed debris at the beach, along streams, or in their neighborhoods? Where does it come from? Have they participated in a cleanup before?
B. Have students fill out the first question on BLM 2 Student Predictions: “PREDICT the top five (5) most common debris items that you expect to see on our watershed cleanup.”
C. If you want to talk about the degradation of debris, complete the “How Long Does it Last” activity to get an idea of common debris items and their estimated degradation times. This can be done before or after the data collection activity.

3. Collection and Analysis
A. Have the student teams observe the types of debris present along the way to their assigned collection area and have them write down these observations on the blank sheet. 
B. Upon arrival at the collection site, have the teams follow the BLM 1 Student Instructions provided. 

C. Once students have collected the debris in their plots, have them bring all debris collected to the sorting area for separation and analysis. Students are to divide debris into the categories indicated. (Categories are determined by what the item is primarily made of – plastic, wood, paper, glass, metal, etc.)
D. Upon their return to the classroom, have students organize their team data into a graph that visually depicts the amount of debris collected in each category. 

E. Have student teams deliver an informal oral report to the rest of the class, explaining what they found within their plot and providing the class with their summary graph. 

Conclusion
After the teams complete the collection and data analysis:
1. Discuss the results and student reactions to the volume and weight of the debris.

2. Discuss their most interesting piece of debris and most common and unusual items.

3. Where do students think these items came from? Brainstorm possible sources. (It is estimated that up to 80% of marine debris originates in watersheds.)
4. Discuss possible solutions and personal actions that students, classrooms, schools, and communities can take to reduce the amount of trash generated. 

5. Discuss ways in which schools and communities can discourage litter. 

6. Discuss other service learning possibilities, including community education of debris issues. 
Extended Activities
Once students have completed the activity above, students can:
· Combine team data, plot area and determine the mean number of items per plot. 

· Explore degradation rates of different plastics.

· Develop stewardship projects to raise awareness relating to litter and marine debris.

· Write a poem or a story of the travels of one of the items they found.
Assessment

Student Predictions Worksheet
Data Collection Sheets

Summary graph
Oral report
Resources
5 Gyres Organization – Plastic Pollution in the Ocean

http://www.5gyres.org/the-plastic-problem/ 
EPA Water Resources

http://water.epa.gov/type/oceb/marinedebris/ 
http://www3.epa.gov/region9/marine-debris/ 
Journey of a Raindrop - Hamline University CGEE interactive

http://cgee.hamline.edu/waters2thesea/MFF_ED_Modules/Raindrop_Journey/ 
NOAA Educators Guide to Marine Debris 

http://marinedebris.noaa.gov/sites/default/files/publications-files/TheEducatorsGuidetoMarineDebris_SE%20and%20GoM%20Education%20Kit.pdf 
NOAA Marine Debris 

http://marinedebris.noaa.gov/discover-issue/trash-talk 
NOAA Marine Debris Field Guide
http://marinedebris.noaa.gov/sites/default/files/ShorelineFieldGuide2012.pdf 
The Water Cycle for Kids: An interactive web page:

http://water.usgs.gov/edu/watercycle-kids-adv.html 
USGS Streamer:

http://water.usgs.gov/streamer/web 
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5-12 





Duration


2-3 class periods





Subject Area


Science, Physical Science, Environmental Science





Setting


Classroom


Beach or Waterway





Vocabulary


Global Positioning System (GPS)


Marine Debris


Plot


Pollution


Topography


Transect


Watershed
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