
	
	
Take	local	action	for	global	change	by	
tracking	Marine	Debris	From	Land	to	Sea	
	
All grade levels 
 
Summary 
Data shows that even thousands of miles from the nearest civilization, beaches are 
littered with discarded products – mostly plastic. This plastic is making its way from the 
land into storm drains, streams, rivers, lakes and eventually the ocean. Over 80% of it 
comes from land-based sources.   
 
Bags and bottles, cigarette butts, abandoned ships, and even tiny plastic fibers from 
clothes do not belong in the aquatic environment. These and other manufactured items 
that do not belong in the water are considered marine debris. The tiny plastic pieces, 
which are less than 5mm, are classified as microplastics. They can come from larger 
plastic debris, which fragments into smaller and smaller pieces over time when exposed 
to sunlight, waves and wind. But they can also come from personal care products with 
microbeads and laundry lint that washes down the drain.  
 
Marine debris threatens water quality, wildlife, human health and the environment. But 
the good news is that it is largely preventable through human actions. 
 
 
This curriculum includes three lessons intended to engage students with the issue of 
plastics in the aquatic environment, analyzing both the problem and possible solutions. 
Students will make observations about trash items they collect and record around their 
school and surrounding neighborhood. on Ocean Conservancy ICC data cards. The 
purpose is to assess the sources of marine debris.  
 
Students will make inferences about sources, origins and most common types of trash 
they collect and compare it with other ICC collections. By using watershed maps of their 
local watershed and regional maps they will learn how trash can become marine debris by 
tracing the pathway from their school and neighborhood to the nearest streams, lakes, or 
rivers and how it eventually reaches the ocean. 
	
	
This lesson was adapted by Pennsylvania Sea Grant from the Ocean Conservancy and 
NOAA Marine Debris “Talking Trash and Taking Action” Instructor’s Guide, 
NAMPEA’s Educator’s Guide to Marine Debris and Oregon Sea Grant Mitigating 
Microplastics Teacher Lesson Plans 
	



Objectives 
• Collect trash and data from their school neighborhood  
• Analyze data to make inferences about sources, origins and most abundant types 

of debris 
• Determine if the items collected are typically from land or sea and how they end 

up as marine debris 
• Determine how many items they use regularly end up as marine debris 
• Consider personal impact on marine debris 
• Compare their data with ICC regional data and ICC worldwide data 
• Learn the location of their school in their local subwatershed and how it connects 

to the Lake Erie and Great Lakes watersheds and eventually to the ocean 
• Formulate a plan to reduce and prevent marine debris 

	
Stem applications 
Identifying and tallying debris items (Math) 
Collecting and analyzing data (Science, Math) 
Using maps, graphing and categorizing skills 
Understanding marine debris origins and effects (Science) 
Using an in-depth set of statistical numbers to make qualitative inferences (Math)  
Computing numbers from a data set into percentages and interpreting them (Math)  
Making a visual representation of numerical data (Science, Math)  
Writing a paragraph explaining conclusions (Science) 
 
Preparation 
	
See-Think-Wonder Marine Debris Activity (see attachment) 
	
Trash collection  - 1 class period or longer if you choose 
	
BACKGROUND  
The Ocean Conservancy (OC) is a nonprofit organization that mobilizes citizen advocates 
to facilitate change and protect the ocean for future generations. Every year, citizens from 
all around the globe volunteer their time to collect trash and document data for the Ocean 
Conservancy’s International Coastal Cleanup. This	annual	event	is	supported	by	the	
NOAA	Marine	Debris	Program	(MDP)	to	help	bring	together	people	from	across	the	
globe	to	clean	up	marine	debris	in	their	local	communities. 
 
During these cleanups, an astounding amount of trash is removed and is properly 
disposed of, or recycled. Types and quantities of debris collected are recorded, and the 
data is analyzed and categorized. Scientists, businesses, and citizens (including students!) 
can use this data. By having local volunteers clean up marine debris, it increases 
awareness about the severity of this problem and the role we all play in its prevalence and 
mitigation. Cleanups are one way to empower citizens to become a part of the solution, 
and inspire them to take preventative actions. Because many students are unable to 
participate in the cleanups, Pennsylvania Sea Grant started working with area schools to 
involve them in collecting trash and data around their school neighborhoods.  



 
The data collected during the school cleanups is shared with Pennsylvania Sea Grant so 
the results can be added to the Pennsylvania Lake Erie ICC. The totals of all the cleanup 
sites, including the school cleanups are shared with the Ocean Conservancy and added to 
the worldwide totals.  
 
Trash collection  - 1 class period or longer if you choose 
Tell the students you will all be going outside to collect trash from the surrounding area. 
This serves many purposes. First, trash will be removed from the grounds! Second, data 
will be recorded on the types of items collected outside using the ICC Trash Data forms. 
Their data will then be compared to data collected in the local ICC and also with 
international ICC results. The data can also be used to examine their own habits. How 
many items do they use regularly that end up as marine debris? Finally the data can be 
used to formulate a plan to reduce and prevent marine debris.  
 
Go over expectations with the students. Students will work in teams of three. One will 
hold the bag. Another will wear gloves and pick up the trash. The third will document the 
trash collected on the data cards. Let students know they should stay within sight of an 
adult, stay away from trash that looks dangerous, and always wear their gloves when 
picking up the trash. (See Preparation for your school cleanup for more details) 
 
Take before and after photos of the cleanup site as well as photos of your students in 
action and a final group picture with all of the trash collected. Get comments from 
your students about why the ICC is important and what they learned that they can 
share with others. I will publish photos and comments on the NIE Learn About Your 
Environment page in the Erie Times-News Tuesday edition.  
 
Once the cleanup is complete, the teacher will combine the results of the volunteer data 
cards on the ICC Summary Card. Once the Coordinator card is complete you will scan it 
and add it as an attachment in an email to me at axm40@psu.edu.  
 
 
  
 
 
 



 



 

Citizen scientist: Pick up all trash and record all items 
you find below. No matter how small the items, the data 
you collect are important for Trash Free Seas.®
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  DEAD/INJURED ANIMAL STATUS ENTANGLED TYPE OF ENTANGLEMENT ITEM

Dead or Injured Yes or No

TOTAL #

TOTAL #

TOTAL #

TOTAL #

TOTAL #

EXAMPLE:

Plastic Bags: = 8
Please DO NOT use words or check marks.
Only numbers are useful data.

TOTAL #

Beverage Bottles (Plastic):                                                  

Beverage Bottles (Glass):

Beverage Cans:

Grocery Bags (Plastic):

Other Plastic Bags:

Paper Bags:

Cups & Plates (Paper):

Cups & Plates (Plastic):

Cups & Plates (Foam):

PACKAGING MATERIALS:

6-Pack Holders

Other Plastic/Foam Packaging:

Other Plastic Bottles (oil, bleach, etc.):

Strapping Bands:

Tobacco Packaging/Wrap:

PERSONAL HYGIENE:

Condoms:

Diapers:

Syringes:

Tampons/Tampon Applicators:

TOTAL #

2.5cm 

(actual size)

CLEANUP SUMMARY (circle units)

MOST LIKELY TO FIND ITEMS:

Cigarette Butts:

Food Wrappers (candy, chips, etc.):

Take Out/Away Containers (Plastic): 

Take Out/Away Containers (Foam):

Bottle Caps (Plastic) 

Bottle Caps (Metal) 

Lids (Plastic) :

Straws/Stirrers:

Forks, Knives, Spoons:

FISHING GEAR:

Fishing Buoys, Pots & Traps:

Fishing Net & Pieces:

Fishing Line (1 yard/meter = 1 piece):

Rope (1 yard/meter = 1 piece):

OTHER TRASH:

Appliances (refrigerators, washers, etc.):

Balloons:

Cigar Tips:

Cigarette Lighters:

Construction Materials:

Fireworks:

Tires:

TINY TRASH LESS THAN 2.5CM:

Foam Pieces

Glass Pieces

Plastic Pieces

1. 2. 3.

Number of Trash Bags Filled: Weight of Trash Collected: lbs/kgs Distance Cleaned: miles/km 



2. Data sharing  
Each group should present the data they collected. A great way to do this is to have a 
student from each group put the totals for their top ten items on the board, so that all the 
totals can be summed to determine the top ten items for your cleanup.  
Report Your Findings 
How many people were involved? 
What area did you clean up? 
What is the total weight of all the trash? 
What items were found and in what quantities? 
What percent of the items are one-use items? 
What percent is plastic? 
 
Consider Your Findings 
You’ve just picked up a lot of trash. (Thank you!) Look back over the information 
recorded. What does this information tell you about your local trash? Put on your 
detective caps and see how the numbers give clues. Consider what you found and how 
much of it. Where might it have come from? Who might have been responsible for its 
ending up at your cleanup site? How might you prevent this from happening in the 
future? This critical analysis can generate more questions, new investigation, and a 
continued cycle of learning and service.  
 
After you do the math, the numbers may point you in the next direction. The cleanup is 
just the beginning. The information you contribute will be used to help understand the 
specific debris problems your community and others are facing, and to develop solutions 
for pollution problems associated with water-borne debris. Your cleanup data will also be 
used to help tell a BIG story about the BIG impact of many small cleanup efforts 
throughout your watershed, nationwide and worldwide. 
 
Your cleanup crew might be only three people, but you are still part of a much larger 
effort that we can all celebrate. There are plenty of big, impressive (sometimes scary or 
overwhelming) numbers about the collective impact of many small actions. Let’s work 
together to tell a different kind of story, one about how much we can accomplish by 
working together by each doing a small part. 
 
What if you found a ridiculous amount of straws on a beach? This might track back to the 
nearby kiosk that sells sodas. Eliminating straws can reduce expenses for the vendor and 
save sea turtles from ingesting toxic plastics. 
 
Did you find too many cigarette butts by a local playground? Perhaps this is reason for a 
city council initiative banning smoking in public parks. 
 
Finding wrappers from one fast food establishment? Meet with the management about a 
few well-placed clever and attractive signs describing proper disposal of trash. 
 
 
 



Compare your data 
Students will then compare their data with the top ten lists from the local and the 
worldwide ICCs.  Present the two slides from the PowerPoint – The Pennsylvania Lake 
Erie 2015 ICC Top Ten Items List and The International Coastal Cleanup Top Ten 
Items List Over 25 years, which have the top ten debris items found in the local ICC 
and in cleanups worldwide, based on data from the PADEP Coastal Resources 
Management Program and the Ocean Conservancy. Compare and contrast the class data 
with these lists. Once all the schools have collected their data you could also do a 
comparison between the schools.  
 
(You can create your own infographic using your data on an excel spreadsheet and 
selecting graph from the tool bar.) Most likely the results will be similar.  
 
Have students answer the following questions: 
Are there any items you expected to find but did not? What could be a reason for this? 
What items were recorded in all three data sets?  
What items were recorded at all the schools?  
Based on the data collected, what are the most common types of marine debris found 
during cleanups? 
What percent of the items are one-use items? 
What percent is plastic? 
 
Wrap Up: REACTING AND RELATING TO CLEANUP 
Now that participants have learned all about marine debris and conducted their own 
cleanup, it is important for individuals to share their reactions to the cleanup experience. 
This will help conclude the program and move participants to focus on marine debris 
prevention. A great way to wrap up this lesson is by having a discussion about what 
inferences can be made from this data. 
 
ASK the participants: 
How did this experience make you feel? 
Did you feel frustrated? Surprised? Motivated? 
Were you surprised by some of the items found? 
Which items surprised you the most? Why? 
Were you surprised by the quantity (amount) of certain items? 
Did the top 5 collected items surprise you? 
How many of the items you collected do you use at home?  
Could any of the items be found in your lunch box?  
What lifestyle changes can we make to help prevent marine debris?  
How can technology play a role in mitigating marine debris?  
 
Ask students to begin thinking of a campaign to eliminate the sources of the trash. For 
example if lots of the trash came from a local fast food establishment, students could 
check to see if there are adequate garbage cans outside or they could work with the 
establishment on a campaign to educate their customers. If the trash likely originated 
from the school what can be done to make sure it is reduced or disposed of properly?  



 
Ask the students what things they plan on doing to help prevent marine debris. 
Students can sign the PA Sea Grant/Erie School District Plastics Pledge to demonstrate 
their commitment to reducing their plastic consumption. (Provided with this packet) 
 
Making connections - Where could the trash in this location have come from? Where 
would trash in this location end up? How would trash in this area affect the surrounding 
environment? How might humans be affected (think homes, stores, schools, economic, 
etc.)? 
 
 
DIVE DEEPER WITH DATA: Trash Math 
Following the Cleanup, organizing and analyzing the data can help participants 
understand the specific marine debris problems in your area and enhance math skills. 
Once trash data have been collected, participants can use these data to run age 
appropriate statistics and calculations. They might determine the most common item 
collected or look at the mean, median and mode of certain items across the group. These 
data can also be graphed, made into a pie chart, or analyzed with a multitude of different 
math calculations. 
Participants can calculate totals, percentages, ratios, averages, probability, etc.  
 
For additional information about NAMEPA’s educational programs and materials, visit 
www.namepa.net/education. NOAA’s Marine Debris website: marinedebris.noaa.gov. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



PREPARATION FOR YOUR SCHOOL CLEANUP 
 
CHOOSE A LOCATION 
We recommend your school neighborhood if you do not have time or busing to 
travel to a nearby stream or lake. Consider the following for choosing a different 
location:  
Where in our local community do you think would be a great place to conduct a cleanup? 
Why do you feel this would be a great location? 
Would this location be safe for your entire group to collect trash? 
Can you think of any safety hazards you should be aware of before you conduct a 
cleanup? 
Within what watershed would this cleanup spot be located? 
What is upstream from this location? What’s downstream? 
What animals or plants might be affected by trash in this location? 
If you host a cleanup in this location, could your actions have any negative impacts? 
What should you do to prevent harming the environment while conducting the cleanup? 
What will you do with the trash after the cleanup? 
 
The location should be safe. If the location you wish to clean is a park, marina, private 
property, etc., make sure to contact the site and ask for permission to have a cleanup there 
on your desired date and ensure you don’t need any permits. Ask the park or other site 
contact where the collected trash should be disposed. Most sites will offer to collect the 
trash and dispose of it for you. Other sites may have a dumpster on site where trash can 
be left, but in some cases, it may be necessary to contact a waste management 
organization to help dispose of the trash properly. 
 
Once you have permission, permits (if applicable) and a waste disposal plan, it is 
important to prepare for the cleanup day. Follow these steps to be completely prepared 
for the cleanup. 
 
BE PREPARED 
1. Visit the cleanup site in advance to determine: A “home base” or meeting point, where 
to leave bags of trash and recyclables, and how you will organize teams for a designated 
area.    
 
2. Get your supplies. For a successful cleanup, you will need: 
Trash bags (PROVIDED or have participants bring reusable containers, like buckets)  
Gloves for participants (PROVIDED)  
Container for sharp or hazardous items 
Cleanup data forms to record the items picked up (PROVIDED) 
Pens or pencils 
A first-aid kit for minor cuts and scrapes 
Optional: A water cooler with enough water to keep all participants hydrated, especially 
in warm temperatures if the cleanup will last for a long period of time. 
Optional: If you have a few clipboards, these are helpful for holding data forms.	 



Optional: If you have a fish or a luggage scale (a scale with a hook) at home, you can use 
it to weigh the trash you collect. You can also use a regular scale by weighing a student 
without trash and then with the trash.  
 
3. For the safety of you and your students, keep the following in mind: 
Review what to do in case of a health emergency (heat exhaustion or heatstroke, broken 
bone, etc.). If possible have someone on hand that has basic medical training or knows 
first aid. 
When visiting the site, look for natural and man-made safety hazards, such as rocky 
areas, highly variable tides, poisonous plants, high-speed roads, power lines, etc. If 
necessary, inform students that they need to dress accordingly, such as wearing long 
pants or closed-toed shoes or warm clothes.  
 
Plan ahead for handling sharp items, including syringes or pieces of broken glass. We 
recommend disposing of these items in a container with a tight screw lid, such as an 
empty liquid laundry detergent bottle that you have clearly labeled. Ask younger 
participants to point these objects out to an adult so they can be disposed of 
properly. 
Find out how to contact the local Fish and Wildlife Service office in case you encounter 
any dead, entangled or injured wildlife. You can report these finds on your data form, but 
be sure to leave any wildlife handling to the experts. 
 
DURING THE CLEANUP 
To ensure a smooth and successful cleanup experience, be as prepared as possible before 
participants arrive. Designate your check in station/meeting point and trash drop-off 
location. 
Once on site, be sure to address the following before starting the cleanup: 
• Emphasize the importance of safety. Instruct students to stay in groups and within eye 
and voice contact of adults. This is NOT an individual activity. 
• Point out any safety hazards and recommend how to avoid these hazards. Remind 
students what to do when they encounter items such as sharp objects or dead, entangled 
or injured animals. Younger participants should not touch any sharp items; have 
participants point these items out to an adult who will safely dispose of the item. 
• Remind students they are scientists for the day: Today we are all scientists! As 
scientists, we must collect data while cleaning up. The data we collect will not only tell 
us more about what items we are finding locally, but will also be added together with 
data from around the world to create a global picture of the marine debris problem. These 
data will help us think about local solutions to marine debris. Ask participants to use tick 
marks to record debris items; words such as “lots” and “many” are not useful for data 
analysis. 
• Students should work in teams of three with each team focused on one data card. 
• If you have other leaders’ assistance, establish a point-person to stay at the meeting 
place so there is always one person to handle questions, late arrivals, emergencies, etc. 
• Inform students what to do with the filled bags of trash, and set an end time for the 
cleanup so that everyone returns together. 



• Take before and after photos of the cleanup site as well as photos of your students 
in action and a final group picture with all of the trash collected. Be sure to use 
questions included with the lessons to get student comments.  
 
One of the best parts of a cleanup is documenting the participants’ impact. I will also 
include photos and student comments on the weekly “Learn about your environment” 
page in the Erie Times-News Tuesday edition.  
 
• Collect all completed volunteer data forms. Make sure participants note how many 
people worked on each card. 
 
• Optional: If you have a scale with a hook, use it to weigh the trash collected. This can 
be done at the end as a group or as participants return with full trash bags. If you don’t 
have a scale, you can use a standard conversion of 15 pounds per trash bag to estimate the 
overall weight of your collected trash. 
 
• Ensure all trash is either left at a designated drop-off location or taken with you to 
dispose of properly. No materials should be left behind. 
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ICC	TOP	TEN	ITEMS	Over	25	Years	Internationally		Source:	Ocean	Conservancy

Rank Debris	Items Number	of	items %	of	total	debris	items

1 Cigarette	butts	(plastic)	 52,907,756

2 Food	wrappers/containers	(plastic)	 14,766,533

3 Caps,	lids	(plastic)	 13,585,425

4 Plates,	cups,	forks,	knives	spoons	(plastic/foam)	 10,112,038

5 Beverage	bottles	(plastic)	 9,549,156

6 	Bags	(plastic)	 7,825,319

7 Beverage	bottles	glass	 7,062,199

8 Beverage	cans	 6,753,260

9 Straws	and	Stirrers	(plastic)	 6,263,453

10 Rope	 3,251,948

Total	number	of	items 132,077,087

ICC	TOP	TEN	Number	of	ITEMS	Over	25	Years	InternaJonally		
	Source:	Ocean	Conservancy		

1	CigareJe	buJs	(plasKc)		

2	Food	wrappers/containers	(plasKc)		

3	Caps,	lids	(plasKc)		

4	Plates,	cups,	forks,	knives	spoons	(plasKc/foam)		

5	Beverage	boJles	(plasKc)		

6		Bags	(plasKc)		

7	Beverage	boJles	glass		

8	Beverage	cans		

9	Straws	and	SKrrers	(plasKc)		

10	Rope		



	

	



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

  

 
 

 
 

              

 
 
 

   

         
          

          
     

 

          
          

            
           

       
         

       
 

 
 

 

Lesson 2 
Small Plastics, Big Problem 

See-Think-Wonder 
Study the picture and describe what you see, what you think about it, and what you wonder about the image. 

I see 
I think 

I wonder 

Plastics in the environment 

!nything that doesn’t belong in the ocean is marine debris. Plastic marine debris comes in many shapes, sizes, 
and colors. It ends up on beaches, floating at the surface, sinking to the bottom, and many places in between. 
Plastics in the ocean are exposed to waves, wind, and sunlight, which causes them to break into smaller pieces 
over time, or fragment. This is one way that plastic marine debris becomes microplastics. 

Like the fish pictured above, debris like microplastics can be eaten by animals. The animals might mistake the 
plastic pieces for prey or they might be filter feeders, which means they take in whatever is in the water. 
Sometimes microplastics can get stuck in the guts of animals and cause problems, but not always. Another 
possible problem with microplastics is that the plastic attracts toxins from the water that stick to the surface 
of the plastic. Researchers have also found that microbes, very small organisms, form colonies (groups) on the 
surface of plastic marine debris. These are all impacts, or effects. Scientists do not know all the impacts of 
microplastics in the ocean. Researchers are working to understand these impacts. 
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Was the amount of student work appropriate? 
 
•  The material was not challenging enough for students. Generally this goes along with overall good 
performance on assignments and assessments by students, however, if students disengage from the material 
because it is too easy, this could lead to poor student performance  
•  Students weren’t interested in the material. If students don’t see the importance or relevance of 
readings and assignments, they will be less likely to complete them. You can address this in the next 
iteration by telling students why the topic, assignment, or reading is important and how it will benefit them. 
 
 
 

What did students find most and least useful? 
 

What do students say in the open-ended feedback 
comments? 
 

How was my workload? 
 
 
 
 
 
 
 
 
 
 
 
 
You can make a pledge sheet like the one on the following page 
for your students to sign. 
 
 



 

	

		

	

Signed	on	__________________by:	

	
PLEDGE	TO	KEEP	TRASH	OUT	OF	THE	

WORLD’S	WATER	BY:	

• Picking	up	litter	anytime	we	see	it.	
• Drinking	water	from	a	drinking	fountain	or	a	

reusable,	non-plastic	water	bottle.	
• Refusing	plastic	straws	and	lids	when	dining	

at	a	restaurant.	
• Packing	a	“trash-free”	lunch	with	re-usable	

containers	and	utensils	whenever	possible.	
• Using	cloth	bags	instead	of	disposable	

plastic	bags	when	shopping.		
• Recycling	whenever	possible.	
• Asking	companies	to	redesign	products.	
• Not	littering	and	disposing	trash	properly.	
• Recommending	and	encouraging	that	our	

family	and	friends	to	do	all	of	the	above.	

	
Name	 Name	

W E 	 T H E 	 S T U D E N T S 	 O F 	 	

CLEAN	water	
Cut	down	on	plastic	use	
Lend	a	hand	
Educate	others	
Ask	for	alternatives	
Nurture	sustainable	
habits	

Name	

______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________	
	

______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________	
	

______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________
______________________	
	


