Coastal Cleanup and Data Entry
Created by Center for Alaskan Coastal Studies with portions adapted from the
Ocean Conservancy’s Coastal Cleanup Toolkit

Essential Questions
How do people affect coasts and the ocean?
How can people study coasts and the ocean?

Enduring Understandings
•
•
•
•
•
•
•

Science is a way to help us answer questions about the world around
us.
Science is a way to help us study the many connections in our world.
Science and technology can be used to detect and solve problems.
Monitoring the same area over time can reveal local and global changes
in marine ecosystems.
Making informed decisions as a consumer helps to protect the ocean.
You can reduce the solid and liquid pollution you are introducing into
the ocean.
Humans must use innovative ways to study the ocean and coasts.

Objectives:
Students will conduct a coastal cleanup and record data during the collection.
Students will understand the scientific method and how scientific research
takes different forms. Students will use analytical skills to enter data and use
statistical analysis of that data to make objective observations. Students will
develop visual comparisons of marine debris collected and draw conclusions
from such comparison.
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Concept
Scientific studies take many different forms. Traditional scientific studies
follow a rigorous formula; however, science and data collection and analysis
can take many forms. A beach cleanup with a simple datasheet to record
collected debris is a scientific study focused on the debris accumulating on
that beach from ocean currents. The data collected can inform us of many
different things including the types of debris entering the ocean, the
accumulation rate of debris on beaches, and the trends of marine debris items
and accumulation over time.

Materials
For coastal cleanup:
• International Coastal Cleanup Data Sheets (download from Alaska
Coastal Studies, www.akcoastalstudies.org)
• Pencils
• Clipboards
• Bags or collecting buckets
• Sharps container, such as a clearly labeled empty liquid laundry
detergent bottle
• Gloves, ideally re-usable
• Toolkit consisting of scissors, duct tape, pliers, screwdrivers, wire
cutters
• First Aid kit for minor cuts or scrapes
• Optional: fish or a luggage scale (to weigh the trash you collect)
For data analysis:
• Science notebooks
• Graph paper
• Pencils and colored pencils
• Rulers (one per student)
• Posterboard or large construction paper
• Laptop/computer for each group of students (split into groups of 2-4)
• Laptop/computer and projector or SmartBoard with internet access
• Cleanup data forms
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Background
Beach cleanups with recorded items collected are a form of scientific data
collection. While a simple beach cleanup does not take the traditional
appearance of a scientific study with a laboratory coat and graduated
cylinder, such collection actually tells us a lot about what types of trash is
entering the ocean and accumulating on shore. The Center for Alaskan
Coastal Studies (CACS) has been conducting CoastWalk beach monitoring
and clean ups since 1984. The data collected about Kachemak Bay beaches
and marine debris through this program represents a long-term citizen
monitoring project. The CoastWalk program has partnered with the Ocean
Conservancy’s International Coastal Cleanup (ICC), a worldwide marine debris
clean up and monitoring effort. Therefore, data from Alaska cleanups that is
entered into the CACS database is available locally within Alaska and added
to the global ICC database as well.

Preparation
For coastal cleanup:
Ideally, you will be able to take your class to a nearby beach, lakefront,
riverbank or wetland to collect debris and see the problem first hand. 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. Choose a location in your area that is safe and accessible to be cleaned.
Contact the local agency that oversees the cleanup location to make sure you
have the necessary permission to be there. Determine what you will do with
the trash and recyclables you collect. Gather necessary supplies and find adult
volunteers. Make sure students dress appropriately, such as wearing long
pants or closed-toed shoes.
It is critical that students remain safe during this activity, so be sure to explain
that they should leave potentially dangerous marine debris (such as needles
or broken glass) behind. Plan ahead and decide how you will deal sharp items,
including syringes or pieces of broken glass. If you choose to remove them, an
adult may dispose of these items in a container with a tight screw lid, such as
an empty liquid laundry detergent bottle that you have clearly labeled. It is
recommended that at least one person in each group have rubber gloves,
preferably reusable, to handle rusty and otherwise “iffy” marine debris. In case
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you encounter any dead, entangled or injured wildlife contact the Fish and
Wildlife Service office. You can report these finds on your data form, but be
sure to leave any wildlife handling to the experts.
If you cannot conduct a field trip to collect marine debris at the time of this
lesson, you can contact the Center for Alaskan Coastal Studies if you need
help acquiring marine debris pieces.
For more information on coastal monitoring and the complete CoastWatch
curriculum visit the Center for Alaskan Coastal Studies website,
www.akcoastalstudies.org/education-resources.html.

For data analysis:
Back at school after the cleanup, set up laptops, tablets, or desktop
computers with a connection to the internet for students to enter data. Use
the following instructions to register to enter data into the Center for Alaskan
Coastal Studies CoastWalk database online.
1. Use internet-accessible laptop, tablet, or desktop computer to open the
Center for Alaskan Coastal Studies portal for recording the beach cleanup
items collected. http://www.akcoastalstudies.org/coastalmonitoring/international-coastal-cleanup.html

Images and graphs courtesy of Center for Alaskan Coastal Studies
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2. Scroll down the page. Click on the green hyperlink labeled “Register” under
the “Entering ICC Data for Alaska” heading.

3. Follow the instructions for registering to post data. Follow the hyper link
sent to the registered email. Scroll to the bottom of the hyperlinked page.
Click on the link “Post Data.”
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4. This will take you to the page where students will enter their recorded
beach cleanup data from the International Coastal Cleanup (ICC)
datasheets. Log in and open this “Post Data” page on each of the student
group’s computers.
5. Download ICC datasheets for a beach cleanup:
www.akcoastalstudies.org/data/attachments/ICC_Data_Card_Alaska.pdf

Introduction
Split students into groups that will be working together during the cleanup
and during the data analysis portion of the lesson. Have the students discuss
and answer the following questions with their group and record in their
science notebooks:
1. What is science?
2. What do scientific studies and research tell us?
As a class, share the student answers. Discuss with the students the different
ways scientists collect data. Further discuss the importance of scientists being
objective observers and the process scientific research must undergo before
it can be considered fact. For example, scientific studies must be replicable,
have a control, a large sample size, and must undergo peer review.
Next discuss as a class how a beach cleanup is a scientific study. Point out to
students that a beach cleanup where the items collected are recorded is
objective (each object is recorded accurately as it is picked up), replicable (it
can be done by others easily and is done annually), contains a control (the
beach is clean after a cleanup and the next cleanup is a measure of
accumulation over time), and results in data which can be statistically
analyzed in an objective form. During the cleanup emphasize the importance
of data collection. This information is used to create a snapshot of the global
ocean trash problem and influence long-term solutions. Demonstrate to
students how to use tick marks to record debris items; words such as "lots"
and "many" are not useful for data analysis.
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Procedures and Activities:
Coastal Cleanup
Divide students into small teams focused on one data card preferably with
one adult volunteer per team. Instruct students on what to do if they
encounter any hazardous items, such as sharp objects or dead, entangled or
injured animals. Remind them of any local safety hazards, such as power lines
or dangerous plants. Establish a point-person to stay at designated location
in case of emergencies. Tell students what to do with the filled bags of trash,
and set a meeting time for the end of the cleanup so that everyone returns at
the same time. Remember to document the cleanup by taking before and
after photos of the cleanup site as well as shots of your students in action and
a final group picture with all of the trash collected.
Provide students with bags or collecting buckets, International Coastal
Cleanup (ICC) data sheets with clipboards, and gloves. Use the ICC Data
Sheet to record what you find. Set aside small (less than 4 inches), flat clean
pieces of marine and coastal debris. Photo-degraded pieces are great to use,
and you should discuss how plastic breaks into smaller pieces when it is
exposed to sunlight. Analyze what type of marine debris is being found
(usually plastics and polystyrene foam) and discuss how they came to be on
the beach. Have each student identify a piece of marine debris that could be
connected to a product they personally use (for example, bottle caps,
polystyrene foam take out containers, straws, etc.). Record the list of
products, and discuss which of these products can be recycled and reused,
and which can be replaced with reusable products.
If you have a scale with a hook, use it to weigh the trash collected. If you don’t
have a scale, you can have students use a standard conversion of 15 pounds
per trash bag to estimate the overall weight of your collected trash. Collect all
completed data forms. Ensure all trash is left in the designated drop-off
location and that no materials are left behind as you leave the cleanup
location.
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Data Entry
Have students work in their groups to transfer data from their datasheet filled
out on the beach cleanup to the entry form in the online CACS data portal.
Each group should have a different data sheet to work from (this will ensure
that the later graphs are different and make for more interesting
presentations). Be sure students save their data after entry.
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Data Analysis – Objective Observations Through Visual
Graphs
Have students look at the online table of their data. Have students create a
table within their science notebooks from the online table. Student should
work together to find the top five items pick up on the beach cleanup from
the online table. The students should record this in their science notebook.
Have the student determine what percentage of the total marine debris
collected the top 5 items represent. The tables should be properly labeled.
Example Table:
Rank Item
1
Polyurethane foam
2
Plastic Waterbottles
3
Toy Soldiers
4
Bottle Caps
5
Safety Pins
Percent of Total

Total Pieces Collected
453
65
32
15
9
67%

Next have student compare the top five items in a visual form. Discuss the
different kinds of graphs scientists use (line graphs, pie charts, bar graphs)
and how they are used to compare different things (trends over time,
representing an amount of a whole, compare items). Have the students decide
which graph would best represent their data. Because this data compares
amounts of different items, it is best represented by a bar graph. If changes in
item abundance were tracked over time, a line graph would be most
appropriate, and if the data represented 100 percent of the marine debris
collected rather than just the top 5, a pie chart would be a good way to
visualize it.
Discuss also the use of the x axis (horizontal) as the independent variable
(time, distance, or categories) and the y axis (vertical) as the dependent
variable (amounts). Also have the students decide which variable is the
dependent variable and which is the independent variable. With this data, the
total pieces collected will be the dependent variable and the item or type of
item will be the independent variable.
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Once these decisions have been made, have the students graph their top 5
items collected, comparing the amount of each to the other items. First each
student should create a rough graph in their science notebooks and compare
it with others in their group. The graphs should be very similar – any
discrepancies in axis labels, scale, etc. need to be addressed before moving
on to the next step. Working together with their group, students should
create one final group graph on the graph paper.
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Wrap-Up and Extensions
Student groups should then create a scientific poster to present by arranging
their graph on the posterboard/construction paper. They should also write
relevant information on the poster, including
• Title (including location and year/month data was collected)
• Methods (how the data was collected, including location and date)
• Interpretation of Results (what the data tells us)
• Ideas for further research (what questions the data raises)
• Author Names (every student in the group)
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After creating their poster, students should review the information as a group
and decide who will present what portion of the poster. Explain that each
student needs to contribute something during the presentation.
Bring the class together for the presentations. After each presentation, allow
time for questions. After everyone has presented, discuss similarities and
differences in the data collected by each group. Were the top 5 items
collected consistent across each group? Explain that a large sample size
(collecting a LOT of data) is important in scientific studies. By combining data
from a number of datasheets or even beach clean up locations, the sample
size increases and you are able to get a more consistent look at the top five
items collected.
To access a larger sample size, students can use the hyperlinks along right
side of page entitled “ICC Cleanups,” “ICC Sites” and “Total Items Per Site” to
access all CoastWalk data entered for additional data analysis and
comparison, http://www.akcoastalstudies.org/total-items-site.html. Students can use
this data to do additional comparative analyses including year-to-year
comparisons and beach cleanup site comparisons. Students should create a
new graph in their science notebooks on graph paper for each analysis,
complete with a title, legend and labeled axes.
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Evaluation
Observe student participation during group work. The successful entry of the
datasheet onto the Center for Alaskan Coastal Studies online portal can be
used as an indication of ability to follow directions both given orally, and
through text on the site. Each student’s science notebook should include
answers to the two introductory questions (What is science? What do
scientific studies and research tell us?), a table reflecting the top five items
found during the beach cleanup, and a graph relating to that table.
Additionally the students should have written a conclusion drawn from the
data and graph. Both the table and the graph should be properly labeled. The
graph should have a title; name the top five items found, and the number of
those items, and what percentage of the total items picked up those top five
makeup of the total. The graph should be properly labeled with a title, legend
and labeled axes. Evaluate these entries for completeness, effort and
understanding of the concepts. Evaluate student posters and presentations
for completeness (title, methods, interpretation of results, ideas for further
research, author names) and participation of all group members in the
presentation.
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