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Project 1: Living Environment  
 

Project Overview: The Effects of oil spills 
 
Oil is an organic fluid that has a lower density than water. When oil is spilled on water, it will 
float on the water surface and form a thin layer. Oil is not soluble in water. This thin layer of oil 
on the water surface is called sheen and it can kill the aquatic animals and plants that live 
beneath the water if it is not removed quickly. 
 
The presence of oil on the water surface will blocks sunlight and prevents air from reaching the 
plants that live in the water. This will prevent the plants from producing food through 
photosynthesis. Without photosynthesis, the plants will not be able to grow, germinate and 
produce oxygen. If this condition persists, the plants will eventually die. 
 
Aquatic animals are also not spared by oil spills. They are affected through physical contact, 
inhalation, ingestion and absorption of oil. The oil also contaminates the algae, plankton, fish 
eggs and larvae that are food for the smaller fishes. These smaller fishes are eventually eaten by 
the bigger fishes, birds, other animals and humans. The food chain becomes contaminated and 
everyone becomes affected. 
 
We will investigate and propose a solution to this problem in 3 stages.  
 
Stage 1: Investigating oil spill literature (Math) 
Stage 2: Scientific experimentation to demonstrate the effects of oil spills (Science) 
Stage 3: Informative essay discussing the results and proposing a solution (Science) 
Stage 4: Identifying the most favorable environment for your solution to work (Math) 
 
Section 1: Investigating oil spill literature (Math) 
 
The Scientific Method uses deductive reasoning to establish logical conclusions. In testing 
hypotheses, science seeks to establish links between cause and effect. This has helped us gain a 
stronger understanding of the world around us.  
 
This process of deduction has been an important component of mathematics for millennia. In this 
section, we will examine the method in which particular scientific studies have used deductive 
reasoning to prove their hypotheses.  
 
You will choose one of the following articles:  
Option 1:  
Option 2: 
 
You will then do the following  

• Read the article thoroughly. Create a concept map describing the main ideas and 
supporting ideas contained in the article. A sample map is attached at the end of 
this outline. 



 

 

• Describe the researchers’ hypothesis and the methods in which the researchers 
set out to prove their hypotheses. 

 

Section 2: Scientific experimentation to demonstrate the 
effects of oil spills (Science, Technology and Engineering) 
 
In this section we will perform an experiment in order to observe the effects of oil spills on 
aquatic plants. This section will have multiple parts. 
 
Materials: 
The materials required for this science fair project: 
-    2 hydrilla plants (of approximately equal size) 
-    2 beakers 
-    2 test tubes 
-    2 funnels 
-    1 liter of water 
-    1 ruler (measuring 150mm long) 
-    10ml of engine oil 
 
Part 1 Procedure: 
 
Step 1: Make a hypothesis about how you think oil spills will affect aquatic plants.  
 
Hypothesis:____________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
The independent variable is whether or not there is a layer of oil on the surface of the water. The 
dependent variable is the amount of oxygen collected in the test tube. This is determined by 
measuring the length of the air trapped in the test tube with the ruler. The constants (control 
variables) are the size of the hydrilla plant, the size of the beaker, the amount of water and the 
size of the test tube used for air collection. 
 



 

 

Step 2: Fill each of the 2 beakers with 300ml of water and place one hydrilla plant inside each 
beaker. Next, invert the funnels and place them over the hydrilla plants in the beakers. The plant 
should be positioned inside the inverted funnel as shown in Figure 1 below.  
 
Step 3: Fill 2 test tubes with water and place them over the outlet of the funnels, as shown in 
Figure 1. There should not be any air inside the inverted test tubes before the start of the 
experiment.  
 
Step 4: Pour 10ml of engine oil into one of the beakers. The oil will spread evenly to form a thin 
layer.  
 
Step 5: Observe the amount of air collected in the test tubes to determine the level of oxygen 
produced by the hydrilla plants. Using a ruler, measure the height of the oxygen in the test tubes. 
Record your observations every hour for the next 5 hours.  
 
Results: 
 
1) Create a data table showing the results from the experiment. You may use mine as a template. 
2) Create a double line graph in order to show a visual representation of your data. The graph 

should show the relationship between time and level of oxygen in the test tube (mm). This 
must be done for oil and without oil. Make sure to include all necessary components for a 
successful graph. 

 
  



 

 

Part 2 Procedure: Experimental Design 
 
Repeat the experiment but this time your objective is to limit the light that enters the sides of the 
beaker. You can do this by covering the sides with a cardboard. 
 

You will repeat all of the steps you did in procedure 1. You will make new hypothesis, a new 
data table, and a new graph. In order to see the results you will have to measure the growth of the 
plants, by measuring the weight of the plants before adding the oil and 3 days after adding the 
oil. 
 
Section 3: Informative essay discussing the results and 
proposing a solution (Science, Technology and Engineering) 
 
Write an informative essay that addresses the following: 
1) Your findings for both experimental procedures. 
2) What are the acute (short-term) and chronic (long-term) effects of oil to in the environment?  
3) What happens to marine animals and plants when exposed to the oil? 
4) An example of an oil spill that occurred and the procedures taken to repair. 
5) What can we do to prevent things like this from happening?  
6) How can microbes contribute to the solution? 
 
Section 4: Identifying the most favorable environment for 
your solution to work (Math) 
 

Like cars, some microbes use oil as fuel. Such microorganisms are a big reason 
why BP's 2010 oil spill in the Gulf of Mexico was not far worse. 
  
"The microbes did a spectacular job ofeating a lot of the natural gas," says 
biogeochemist Chris Reddy of the Woods Hole Oceanographic Institution. The 
relatively small hydrocarbon molecules in natural gas are the easiest for 



 

 

microorganisms to eat. "The rate and capacity is a mind-boggling testament to 
microbes," he adds. 

     (How Microbes Helped Clean BP's Oil Spill by David Biello) 
 
Microbes are an essential component of oil spill remediation. In this section, you will consider 
two important aspects of the effectivness of microbes: Surface Area and Oxygenation.  
 
You will operate from two givens: 1) The more surface area the oil has, the faster the microbes 
will be able to degrade it. 2) The more oxygenation present, the faster the microbes will be able 
to degrade the oil.  
 
Your job is to optimum shape the oil can take in order for the microbes to be most efficient. Note 
that this is an idea common in mathematics. You are observing a problem that is highly 
challenging in it’s original form, and asking yourself how you can change the problem to make it 
more solvable.  
 
Here are the shapes you will consider:  

1) Oil sheen – the oil is completely flat on the ocean’s surface. This is the only 2D 
shape we will consider. 

2) Tiny spheres  
3) Large spheres 
4) Cubes 
5) Cylinders 
6) Prisms – To be modeled in class 

 
You will then write an informative essay as to your findings and determine what the ideal shape 
of the oil would be in order to degrade the oil spill.  
 
Final Products: 
 
Science: 
 
 
 

Math: Your final product will be a combination of sections 1 and 4 of this project. It should: 
 
1) Include an introduction describing the problem of oil spills and your goal for this paper. 
2) Summarize your findings from Section One. Include the concept map at the end of your paper 
and refer to it in your writing at least once. Describe the authors thesis and write about the 
supporting ideas he uses to establish his thesis. Your writing should resemble a geometric proof 
in that you are describing the author’s claims and providing his justifications for each claim. (2 
body paragraphs. Note: These are suggested minimums. You are welcome to do more than the 
suggested number of paragraphs in each section.) 
3) Provide a brief overview of the scientific experiment you did in Section 2 and its results. 
Make sure to have an effective transition from the previous paragraph. (1 body paragraph) 



 

 

4) Describe your findings from Section 4. Let the reader know what given information you were 
working with. Write about what the ideal environment would be in order for microbes to mitigate 
the oil spill’s effects. Include diagrams and calculations in a neatly organized appendix that you 
can refer to in your writing. (2-3 body paragraphs.) 
5) Write a conclusion summarizing your project. You should pose a question to the reader: How 
can we manipulate the oil spills to take the shape you found in Section 4? 
 
You will be graded based on the Short Informational Text Rubric, which means you need to 
include at least one outside source in your writing (not including the Article you read in Section 
1). 



 

 

Science Standards:  
6.1a Energy flows through ecosystems in one direction, typically from the Sun, through 
photosynthetic organisms including green plants and algae, to herbivores to carnivores and 
decomposers.  
6.1b The atoms and molecules on the Earth cycle among the living and nonliving components of 
the biosphere. For example, carbon dioxide and water molecules used in photosynthesis to form 
energy-rich organic compounds are returned to the environment when the energy in these 
compounds is eventually released by cells. Continual input of energy from sunlight keeps the 
process going. This concept may be illustrated with an energy pyramid. 
6.1c The chemical elements, such as carbon, hydrogen, nitrogen, and oxygen, that make up the 
molecules of living things pass through food webs and are combined and recombined in 
different ways. At each link in a food web, some energy is stored in newly made structures but 
much is dissipated into the environment as heat. 
6.1d The number of organisms any habitat can support (carrying capacity) is limited by the 
available energy, water, oxygen, and minerals, and by the ability of ecosystems to recycle the 
residue of dead organisms through the activities of bacteria and fungi.  
6.1e In any particular environment, the growth and survival of organisms depend on the physical 
conditions including light intensity, temperature range, mineral availability, soil/rock type, and 
relative acidity (pH). 
6.1f Living organisms have the capacity to produce populations of unlimited size, but 
environments and resources are finite. This has profound effects on the interactions among 
organisms. 
 6.1g Relationships between organisms may be negative, neutral, or positive. Some organisms 
may interact with one another in several ways. They may be in a producer/consumer, 
predator/prey, or parasite/host relationship; or one organism may cause disease in, scavenge, or 
decompose another.  
6.2a As a result of evolutionary processes, there is a diversity of organisms and roles in 
ecosystems. This diversity of species increases the chance that at least some will survive in the 
face of large environmental changes. Biodiversity increases the stability of the ecosystem. 
6.2b Biodiversity also ensures the availability of a rich variety of genetic material that may lead 
to future agricultural or medical discoveries with significant value to humankind. As diversity is 
lost, potential sources of these materials may be lost with it. 6.3a The interrelationships and 
interdependencies of organisms affect the development of stable ecosystems. 
6.3b Through ecological succession, all ecosystems progress through a sequence of changes 
during which one ecological community modifies the environment, making it more suitable for 
another community. These long-term gradual changes result in the community reaching a point 
of stability that can last for hundreds or thousands of years. 
6.3c A stable ecosystem can be altered, either rapidly or slowly, through the activities of 
organisms (including humans), or through climatic changes or natural disasters. The altered 
ecosystem can usually recover through gradual changes back to a point of long term stability 
 
Math Standards:  
HSG.MG.A.1 
Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a 
tree trunk or a human torso as a cylinder).* 



 

 

HSG.MG.A.2 
Apply concepts of density based on area and volume in modeling situations (e.g., persons per 
square mile, BTUs per cubic foot).* 
HSG.MG.A.3 
Apply geometric methods to solve design problems (e.g., designing an object or structure to 
satisfy physical constraints or minimize cost; working with typographic grid systems based on 
ratios).* 
HSG.CO.C.9 
Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a 
transversal crosses parallel lines, alternate interior angles are congruent and corresponding 
angles are congruent; points on a perpendicular bisector of a line segment are exactly those 
equidistant from the segment's endpoints. 
HSG.CO.C.10 
Prove theorems about triangles. Theorems include: measures of interior angles of a triangle sum 
to 180°; base angles of isosceles triangles are congruent; the segment joining midpoints of two 
sides of a triangle is parallel to the third side and half the length; the medians of a triangle meet 
at a point. 
HSG.CO.C.11 
Prove theorems about parallelograms. Theorems include: opposite sides are congruent, opposite 
angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, 
rectangles are parallelograms with congruent diagonals. 
 


