
Cross-Curricular Activities and Extensions 
Whether you are looking for ideas for framing the Coral Reef Cleanup activity for your class or ways to 
extend student learning, here are some ideas to get you started. 

 
This guide includes connections to: 

● Math 
● Science 
● Language Arts 
● Geography 

 
 

Math  
Be a statistician! Before beginning the Coral Reef Cleanup activity, introduce the concept of statistical 
facts by asking students what statistics they have heard before, and what they think they mean or 
represent. Using statistics is important to make decisions based on data, as well as make predictions. 
Statistics can also help to describe data that is found, and give context to particular scientific 
phenomena or problems. Statistics are represented in many forms, including decimals, percentages, 
and fractions. By themselves, numbers don’t always provide a lot of meaning. However, putting them in 
context helps us decode data and better understand certain concepts.  
 
Inform your students that today, they will be calculating their own statistics to give context to how much 
trash they collect during the Coral Reef Cleanup activity, to better understand just how much they are 
helping the coral reefs! Present the following statistic to your students, ‘As of 2014, it is estimated 
that there are approximately 269,000,000 kilograms (kg) of plastic in surface waters across the 
world.’  
 
During the Coral Reef Cleanup activity, each student will collect kilograms (kg) of trash. Ask students to 
record the weight of trash (in kg) collected each time they run the project, and calculate the average 
weight of trash they collected during the whole activity. Once the activity is over, students will total up 
all of the average kilograms (kg) of trash they collected as a class, and then calculate two statistics as 
percentages and as fractions: 
 

1. The average amount of trash (in kg) collected as a class, compared to the approximate 
269,000,000 kg of plastic in the waters across the world.  

2. The average amount of trash a single student collected (in kg), compared to the approximate 
269,000,000 kg of plastic in the waters across the world.  

 
Students can then see, by generating these statistics, the percentage of ‘cleanup’ that each individual 
student did, and as a whole class!  
 
Tie it all together by engaging the students in a discussion by asking them the following: 

● What does the percentage of trash you cleaned up tell you about how much trash there is in the 
oceans? 



● Are robots the only solution to addressing this problem? What are other solutions? 
● Did your thoughts or feelings change about the problem of trash in the ocean change after 

calculating these statistics? 
 
Adapt for your students: 
 

● For younger students, remove calculating the average amount of trash during the activity. Have 
students use their highest score when calculating their statistics. 

● For older students, ask them to convert the units of their statistics from kilograms (kg) to pounds 
(lbs). Or, have them total the amount of trash they collect in 10-minute increments, up to an 
hour. Ask students to plot these 6 data points on a graph, and generate a line of best fit that can 
be used to predict how much trash they could collect in 70, 80, or 90 minutes.  

 

 

Science 
Conduct an ocean acidification science experiment! Before beginning the Coral Reef Cleanup 
activity, introduce the concept of ocean acidification the lowering pH of the oceans, caused by rising 
carbon dioxide levels in the atmosphere. For the experiment, place one seashell into a cup filled with 
white vinegar and one seashell into a cup with saltwater (to mimic ocean water). Ask students to make 
predictions about what will happen to each seashell if left in the liquid (saltwater or vinegar) for an hour. 
Have students complete the Coral Reef Cleanup activity while the shells rest in the vinegar and 
saltwater. The acetic acid in vinegar will dissolve the calcium carbonate in seashells over time. 
 
After the coding activity, ask students what kind of trash they saw on the Coral Reef Cleanup 
Playground. Most of this trash ends up in dumpsites or in landfills. When organic waste decomposes, 
carbon dioxide and methane gas are created which adds to the ocean acidification process. Have 
students observe the changes with the shells over the course of an hour. If time permits, leave the 
shells for an even longer period of time to compare. Engage the students in a discussion by asking the 
following: How did the acidic environment of the vinegar affect the shell? How does the shell in vinegar 
compare to the shell in saltwater? 
 
To tie this all together, help your students make connections between their observations and what is 
happening in the oceans. Explain to your students that while seashells dissolve when exposed to 
acidity over time due to the calcium carbonate in the shells, coral does not react in the exact same 
manner. The outside of a piece of coral may look very similar over time in an acidic environment, but 
acidity weakens the skeletal structure of the coral, leaving them vulnerable to breakage. As more trash 
piles up and adds to the acidification of the oceans, the skeleton of coral reefs will break down, and 
eventually, the coral will no longer be able to support itself and collapse. 
 
Looking for a substitution for seashells? Eggshells are also made of calcium carbonate and can be 
substituted if necessary.  
 
Adapt for your students: 



 
● For older students, have them write out the chemical reaction equations for this experiment 

either to help inform their predictions before beginning, or as a reflection on why their 
predictions were accurate or inaccurate at the conclusion of the experiment. 

 
● For younger students, have them compare what happens to a seashell in plain water, saltwater, 

and vinegar. Introduce students to the pH scale and have them measure the pH of each liquid. 
Which of the three liquids do they think will do the most damage to the seashell? Why? 
Compare these pH levels to those of other items you have available: laundry detergent, lemon 
juice, soda, milk of magnesia, etc.  

 

 

Language Arts 
Write an Opinion Piece! Before beginning the Coral Reef Cleanup activity, introduce the concept of 
persuasive writing. The goal of persuasive writing is to convince the reader of your point of view, and it 
can be used in a variety of contexts, like speech writing or journalism.  In order to persuade readers, 
this style of writing often incorporates facts or nonfiction elements to lend credibility to your argument, 
but good persuasive writing uses those facts to help tell the story. This is precisely the goal of the piece 
students will be writing in connection with the Coral Reef Cleanup Activity.  
 
Present the writing assignment to students, and explain that the Mangrove Gazette has asked them to 
write an opinion piece on how STEM is being used to help solve environmental problems.  With the 
new VR Ocean Cleaning robots picking up trash from the local reef, many local people are wondering 
why technology and computer science are being used for conservation efforts.  Have students begin by 
outlining a persuasive article that explains the environmental problem, the proposed STEM solution, 
and how it effectively applies computer science to this environmental issue. Students will use their 
participation in the Coral Reef Cleanup activity to investigate their claims.  
 
As students participate in the activity, remind them to pay attention to how this experience is going to 
affect their article.  Post questions on the board like,  

● What does this experience show you about the feasibility of robots cleaning trash from 
the ocean? How easy or difficult is it? What challenges are there?  

● How much trash did the robot collect? Did it leave things behind? Why?  
● What could (or did) make the robot more or less efficient?  

 
After the activity, have students write their articles, and incorporate details and statistics from their own 
experiences with the VR Ocean Cleaning robots.  The purpose of the article is to persuade the local 
citizens that computer science and robotics can be applied to this environmental issue in a useful way.  
 
Adapt for your students:  
 

● For younger students, have them write a shorter article using only one detail from their 
experience; or include the creation of a visual image with their article to help tell the story.  
 



● For older students, have them survey their classmates or family members about ways in which 
they have used technology or computer science to help solve a problem. They can incorporate 
that information into their article, and draw connections between those situations and the Coral 
Reef Cleanup activity. 

 

Geography 
Be part of the solution! Before beginning the Coral Reef Cleanup activity, investigate the Great 
Pacific Garbage Patch that is located in between the West Coast of North America and Japan. Identify 
ways that people are part of the problem, but are also part of the solution!  
 
What is the Great Pacific Garbage Patch? It is one of several garbage patches that have developed 
in the ocean. Garbage patches are large areas of marine debris (or trash) concentration that are formed 
by rotating ocean currents, called gyres. Strong ocean currents carry marine debris into the Great 
Pacific Garbage Patch. There is debris from the ocean’s surface all the way down to the sea floor. 
Plastics are the most common kind of marine debris. Most of this debris comes from plastic bags, bottle 
caps, plastic water bottles, and Styrofoam cups that are disposed of incorrectly. 
 
How do we contribute to the problem? Most of this marine debris comes from cities and towns in 
North America and Asia. Marine debris comes from different sources and enters the ocean in many 
ways. Sometimes the trash goes directly into the ocean, like when beachgoers don’t pick up after 
themselves. Or, marine debris is indirectly generated in a city hundreds of miles from the ocean. When 
someone litters on the street or parking lot, rainwater can move the trash into storm drains that empty 
into streams, rivers, and other bodies of water. 
 
How are we creating solutions? Cleaning up marine debris is not easy. Much of the debris is the 
same size as small sea animals. Some people think that deploying ships with giant nets is a solution. 
However, nets that can scoop up garbage catch animals too! Plus, scientists say it would take one year 
for 67 ships to clean up just a tiny part of the North Pacific Ocean. We have to find alternative solutions 
that do not damage the ocean wildlife, while also reducing the amount of plastic that we throw away 
because it often ends up in the ocean.  Most scientists agree that the ultimate solution is prevention, 
and we need to stop throwing away so much plastic!  However, we also need to find new ways to clean 
up the existing trash in the ocean that form garbage patches. 
 
Using unmanned robots in the ocean to assist with these efforts is a relatively new and innovative 
approach that looks very promising. Unmanned robots are starting to be used to survey marine life, 
map remote seafloor habitats, and safely perform tasks that would be too challenging, if not impossible, 
for humans to do—such as removing trash from the ocean floor.  However, there are pros and cons to 
this solution, and efforts to clean up existing marine debris must be used along with changing our use 
of plastics to not throw away so much plastic.  
 
Use the Coral Reef Cleanup as a way to demonstrate one possible solution —using unmanned robots 
to clean the marine debris that already exists on the ocean floor. Tell your students that they are now 
going to have a chance to try out one of these robots, so they can see this possible solution in action. 



As they complete the Coral Reef Cleanup activity, remind students that they will be reflecting on their 
experience as a class. 
 
After the activity, have students identify the pros and cons of using a robot to clean the ocean floor 
based on their experience in the activity. This could be in the format of a writing assignment, 
discussion, or debate. Use the following prompts to get students thinking about the challenges of using 
unmanned robots in isolation:  

● What does this experience show you about the feasibility of robots cleaning trash from the 
ocean?  

● How much trash did your robot collect? Did it leave things behind? Why?  
● What were some of the challenges to coding the robot to clean the ocean floor autonomously? 

 
Help students to identify that cleanup solutions are important, but are also limited in their effectiveness. 
We must also prevent the trash from getting into the ocean in the first place. How can students change 
their behaviors to reduce their use of plastic?  Have students create an action plan of 5 things they can 
do to prevent trash from making it into our oceans and becoming marine debris. 
 
Adapt for your students: 
 

● For younger students, frame the Coral Reef Cleanup activity by showing a video about the 
Great Pacific Garbage Patch and how marine debris makes it from cities to the ocean in order. 
After the activity, have students identify 3 things that they can do to prevent trash from 
becoming marine debris and have them draw themselves doing these three things as their 
action plan.  
 

● For older students, have students compare their action plans with initiatives that address this 
problem in other countries. Create a map that identifies these global conservation efforts, and 
include their action plans on the map to reinforce the idea that their actions are part of a global 
conservation movement to protect our oceans. 

 
 


