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Cleaning it Up! 
 
Major Topic:   Environment – Oil Spill  
 
Length of Unit:  5 -90 minute classes 
 
Unit Summary: This hands-on unit focuses on a variety of methods to contain and clean-up an 
oil spill.  Students will be challenged with the problem of having a recent oil spill in the water 
supply. They will work in teams to help the environmental engineers build an oil containment 
and clean-up system. The students will work in groups to test the effectiveness of clean-up 
methods, then design, build, and test a method to contain and remove the oil from the water.  
The students will observe and compare the clean-up effectiveness and the cost from viewpoints 
of an environmental engineer and an oil company owner. The groups will discuss the long-term 
effects of the emotional, political, economic, and environmental costs of an oil spill and clean-
up.  The students will also learn about the environmental issues that an oil spill has on a salt 
marsh ecosystem, construct a food web and investigate the impact of physical environmental 
changes. The groups will evaluate their methods and present their findings.   
 
Interdisciplinary Connections:  The students will be using reading skills through research 
articles and communicating their findings and evaluations by writing statements.  Mathematics 
will also be integrated through measurement and graphing. 
 
Understanding Goals:  Students will learn how environmental engineers develop equipment 
and procedures to help reduce environmental impact from accidental oil spills.  Students will 
work in teams to design and build a system out of everyday items that will eliminate oil from a 
classroom water supply. They will test their system, evaluate their own results and those of 
other students, and present their findings to the class.  Additionally, students will investigate 
the interactions of populations in a Salt Marsh Ecosystem and the impact of physical 
environmental changes to the food webs. 
 
Essential Questions: 

• How can you work together in groups and use teamwork to solve a problem, since 
science is a social activity? 

• What are some ways that human activities impact an ecosystem? 
• Can you develop and explain an understanding of the interrelationship of science, 

technology, engineering and mathematics? 
• How can you apply scientific concepts, skills, and processes to everyday experiences? 
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Student Objectives:  
Students will be able to: 

LS.1            The student will demonstrate an understanding of scientific reasoning, logic, 
and the nature of science by planning and conducting investigations in which 
d)  models and simulations are constructed and used to illustrate and explain  

       phenomena; 
 

 LS.10 The student will investigate and understand that ecosystems, communities, 
populations, and organisms are dynamic, change over time, and respond to 
daily, seasonal, and long-term changes in their environment. Key concepts 
include 

  b)  factors that increase or decrease population size; and 
a) eutrophication, climate changes, and catastrophic disturbances. 

 
LS.11 The student will investigate and understand the relationships between        

ecosystem dynamics and human activity                        
b) change in habitat size, quality, or structure; 

             d) population disturbances and factors that threaten or enhance species         
survival; and 

            e) environmental issues 
 
Differentiation:  The students will work in groups. The groups will be mixed with high and low 
students.  The students can be assigned jobs within the groups so that they can successfully 
accomplish tasks based on their strengths.  
 

Blooms Taxonomy 21st Century Skills 
Creating Critical Thinking 

Evaluating Problem Solving 
Analyzing Communication 
Applying Creativity & Innovation 

Understanding Collaboration 
Remembering Information & Media Contextual 

 Learning Global/Multicultural 
  

 
Performance Tasks: 
Students will: 

• Investigate the best methods to clean-up an oil spill 
• Build an oil containment and clean-up system 
• Evaluate the effectiveness of their solutions and others 
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• Construct a Salt Marsh Ecosystem and discuss human factors 
• Present finding to the class 

 
Evidence of formative assessment:  
Pre-Assessment Discussions:  
Brainstorm different methods for cleaning up an oil spill (Record their answers on the board). 
Discuss which ways would be effective to clean up the spill and any ideas on the expense of 
each.  
 
Post-Assessment Documents: 

• The Student Worksheets- Oil Spill Activity 
• The Student Worksheets- Oil Spill Solutions 
• The Student Worksheets- And Now, the Spill’s Cost Comes Into Focus 
• The Student Worksheets- Salt-Marsh Ecosystem Food Web 

 
Evidence of Summative Assessment:  

• Group Presentations 
 
Technology  

Hardware Software 
Computers Word Processing 

Internet Connection  Internet Web Browser 
Projection System  

 
Resources from the web: 

• Teach Engineering:  Oil Spill Cleanup Lesson 
• Try Engineering:  Oil Spill Solutions Lesson 
• www.education.noaa.gov 
• www.doe.virginia.gov 
• Tracking the Oil Spill in the Gulf 

 
Supplies: 

• Oil- vegetable oil mix with cocoa powder to create “crude oil” 
• Paper towels 
• String 
• Toothpicks 
• Dawn detergent 
• cotton balls 

http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_enveng/cub_enveng_lesson01_activity1.xml�
http://www.tryengineering.org/lessons/spillsolutions.pdf�
http://www.education.noaa.gov/�
http://www.nytimes.com/interactive/2010/05/01/us/20100501-oil-spill-tracker.html?action=click&module=Search&region=searchResults&mabReward=relbias%3As&url=http%3A%2F%2Fquery.nytimes.com%2Fsearch%2Fsitesearch%2F%23%2Foil%2Bspill%2Btracker%2F&_r=1&�
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• straw 
• spoons 
• pipets  
• graduated cylinders 
• beakers 
• aluminum foil 
• bird feathers 
• absorbing cloth pads (cut into squares) 
• aluminum pie pans or dissecting trays 
• sand 
• small pompoms 
• seashells 
• glue  
• scissors 
• The Student Worksheets- Oil Spill Activity 
• The Student Worksheets- Oil Spill Solutions 
• The Student Worksheets- And Now, the Spill’s Cost Comes Into Focus 
• The Student Worksheets- Salt-Marsh Ecosystem Food Web 
• USA Today Article: And now, the spill’s cost comes into focus 

 
Vocabulary: 
Bioremediation, Dredging, Dispersion, Ecosystem, Water Supply, Waste Management, Abiotic, 
Biotic, Absorbent, Hydrophobic  
 
Lesson 1: (1- 90 minute class) 

• Ask the students, “Has anyone heard of the oil spill in Lynchburg, VA? Does anyone 
know what the Exxon oil spill was?”  

• Show the impact/movement of an oil spill, Tracking the Oil Spill in the Gulf. 
• Introduce group work/project:  Talk about environmental engineering to the students. 

Discuss different tasks the environmental engineers are responsible for, such as: 
biotechnology, water treatment, wastewater treatment, hazardous waste management, 
etc.  Instruct them that the focus will be on environmental problems. 

• Discuss costs the environmental engineer and oil company owner have to consider.   
• Brainstorm on different methods for cleaning up an oil spill- write on board.  Group the 

methods as being organic or non-organic. 
• Discuss methods they will use today: skimming, absorbing, and dispersal 

http://www.nytimes.com/interactive/2010/05/01/us/20100501-oil-spill-tracker.html?action=click&module=Search&region=searchResults&mabReward=relbias%3As&url=http%3A%2F%2Fquery.nytimes.com%2Fsearch%2Fsitesearch%2F%23%2Foil%2Bspill%2Btracker%2F&_r=1&�
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• Pass out and have the students form a hypothesis on the Oil Spill Cleanup Activity 
Worksheet. 

• Provide groups of 2-3 students with the following: oil spill pan, oil, 2 graduated 
cylinders, string, spoon, absorbent pad, and dawn detergent (“dispersant”). 

• Instruct the students to fill the oil spill pan so it is ½ full.  Then add 10ml of oil to pan, let 
set for 30 seconds, then use the skimmer-string-to remove the oil.  They will skim the oil 
into the spoon and pour into a graduated cylinder. They will calculate how much oil is 
obtained and observe its effectiveness.  

• Answer worksheet question on skimming. 
• Give the groups a new oil spill pan.  Instruct the students to fill the oil spill pan so it is ½ 

full again. Instruct the students to add 10ml of oil to pan, let set for 30 seconds, then 
use the absorbent cloth to try to absorb the oil.   

• Answer the worksheet question on absorbing.  
• Give the groups a new oil spill pan.  Instruct the students to fill the oil spill pan so it is ½ 

full again. Instruct the students to add 10ml of oil to pan, let set for 30 seconds, and 
then place 2 drops of “dispersant” in the pan.  

• Answer worksheet question on “dispersant”. 
• Clean up areas. 
• Reflect over the students hypotheses  

 
Lesson 2: (1-90 minute class) 

• Put students back into their groups. 
• Review the worksheet from lesson 1 with the class.  Have groups examine and discuss 

the information gathered in lesson 1 by making two vertical bar charts on their 
worksheets.   

• Have the students discuss their answers, and then defend their answers with the class. 
• Collect completed worksheets and summarize the experiment. 
• The teacher will introduce the problem:  There has been an oil spill in our water supply.  

The longer the oil sits in the water, the greater the environmental impact.  Your team is 
responsible for helping the environmental engineers build an oil containment and clean-
up system. 

• Provide a set of materials per group (suggestions in supply list). 
• Explain that students must work as a team to design a system to clean-up after an oil 

spill. The spill will be a controlled with 20 ml of vegetable oil that is poured into water 
which is held in a container. 

• Students will meet and develop a two tiered plan to first contain the oil and then to 
remove it. They can select from a range of everyday items provided to serve as their 
tools. Student teams will describe their plan in writing and with a drawing and then 
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present their plan to the class. Plans may be adjusted after feedback from the 
presentation stage.  

• Student groups next execute their engineered clean-up system step-by-step as 
described in their plan. 

• Student clean-up systems will be scored on the following scale indicating how "clean" 
the water is after clean-up:  

 
 
Water is 
completely clear 
of all oil  

About a quarter 
of the oil 
remains  

About half of 
the oil remains  

About three 
quarters of the 
oil remains  

No change, 
water is as oily 
as at the 
beginning of the 
challenge  

0  1  2  3  4  
 
 

• Pass out the Oil Spill Solutions worksheet. 
• Provide each group with pans ½ full of water, materials to make a land area (sand, 

gravel), pompoms (land animals), shells (water animals), feathers, graduated cylinders, 
string, toothpicks, hay, aluminum foil, cotton balls, absorbent pads, oil mixed with cocoa 
powder 

• Students will follow worksheet instructions and answer questions in their group 
• Clean up. 
• Discuss strategies that the students used and challenges they faced as acting like 

environmental engineers. 
 
Lesson 3: (1 -90 minute class) 

• Review over procedures the student used and answer any questions they have about 
their worksheets. 

• Students will continue their group work to complete the following: 
o Finish the activity and answering questions. 
o Clean up any pans the students did not finish the previous day.  
o The students will pass in their worksheets. 

• As they finish, pass out the “And now, the spill’s cost comes into focus” Worksheet and 
USA TODAY article. 

• In their groups the students will read the article and answer questions about the costs 
of an oil spill. 

• Discuss with the students that there are lots of costs an area has to endure during an oil 
spill.  
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• Have the groups present one cost they had not considered and tell the impact of that 
costs. 

 
Lesson 4: (1 -90 minute class) 

• Students will work in groups to analysis and record the long-term impact and 
justification for species, and discuss with the classroom:  What species were most 
affected and what ecosystems were affected? 

• Collect worksheets. 
• Discuss the interactions of biotic and abiotic factors. Tie in with the areas that were 

affected by the oil spill. 
• Pass out Salt March Organisms Cards sheet, scissors, and worksheet.  Have the students 

cut them and glue the food web on a sheet of paper. 
• Review over the first, second, and third level consumers.  Review over predator/prey 

relationships, and types of consumers. 
• The students will discuss and answer their assessment questions in their groups. 
• Have them look at their food web and identify what organisms were eaten by rat.  Ask 

the students which organisms depend directly on the producers.  Relate to what would 
happen to the organisms if there was an oil spill in this ecosystem. 

 
Lesson 5: (1 -90 minute class) 

• Pass back all worksheets and allow them to organize their information to present to the 
class. 

• The students/groups will present their findings from all four days. Each sheet or activity 
they will summarize what they concluded. 
o The students can ask questions and compare their findings. 

• Relate back to the Essential Questions:  
o How can you work together in groups and use teamwork to solve a problem since 

science is a social activity? 
o What are ways that human activities impact an ecosystem? 
o Can you develop an understanding of the interrelationship of science with 

technology, engineering and mathematics? 
o  How can you apply scientific concepts, skills, and processes to everyday 

experiences? 
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