Scientific Method & Problem Solving – Oil Spills

	Strand
	Scientific Investigation, Reasoning, and Logic; Essential Health Concepts

	Topic
	Pollution Experiment

	Primary SOL
	VA Science SOL 5.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations in which d) hypotheses are formed from testable questions; e) independent and dependent variables are identified; f) constants in an experimental situation are identified; g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements.

	Related SOL
	VA Health SOL 5.1 The student will analyze the impact of positive health behaviors health behaviors and risky behaviors on personal health. t) Assess environmental health and safety issues in the community. 

	Background Information
	Oil spills 
Oil spills are very dangerous to the environment and the community. When oil is spilled through pipeline leaks or container ship accidents, it floats to the surface and pollutes the water. This oil affects everything that lives in and around the water. Many animals are negatively affected when they either ingest the oil or are covered in it. Humans are affected by the oil to; many fishermen lost their jobs due to the lack of healthy sea-life. Leaks are generally cleaned up by four main methods – chemical dispersants, skimming, burning, and separating. 
(http://www.nwf.org/kids/ranger-rick/ranger-rick-on-the-big-oil-spill.aspx)
Scientific method/parts (http://www.sciencekids.co.nz/projects/thescientificmethod.html)
Flipbook
The flipbook students will make will include question, hypothesis, procedures, materials, observation, data collection, and conclusion.
Discussion questions
1. How did you go about trying to prove your hypothesis? What materials did you use?
2. Was your hypothesis proven or disproven?
3. How do you think this experiment can help us clean up oil spills in real life?
4. Which method worked the best? How do we know?

	Hook/Engage
	“Today we will use the scientific method to try and solve a real life. We will be experimenting to find a successful method of cleaning up oil spills. Here is a video/pictures of what an oil spill looks like [play video/show pictures] (Observe Phenomena). Since we cannot work on a real oil spill, we will be using a model to simulate our experiment. Here is our model [show model]. Using different materials found around the room, we will decide as a class the best method for cleaning up these disasters.”

	Vocabulary
	Scientific method – easily summarized as a question, hypothesis, experiment (method), observation/data collection, conclusion, and communication used during experimentation; Question – the question in an experiment is what you are trying to answer, the question will be about something measureable and will generally start with words such as what, when, where, how or why; 
Hypothesis – this is an educated guess that will answer your question, the hypothesis is generally an “if, then” statement, this will be made using background research and current knowledge; 
Experiment – a fair test that changes only one variable at a time while keeping everything else constant, it will include a step by step procedure and test the hypothesis, it will need to be repeated at least three times;
 Observation – qualitative observations are key in any experiment and need to include information that could affect results such as errors, environmental factors, and unexpected occurrences; 
Data collection – throughout the experiment, collect data and record the progress of your experiment, document the results with detailed measurements, descriptions, and observations in the form of notes, journal entries, photos, charts, and graphs; 
Conclusion – analyze the data found from the experiment and summarize the results, answer the original questions.

	
	Plan A
	Plan B

	Materials
	· Laptops (one per student)
· Document Camera/Projector
· Computer/Printer
· Camera
· Oil spill video (https://www.youtube.com/watch?v=SakDOUlDWDs)
· Model of oil spill – small container, olive oil, water, blue food dye (one per student)
· Experiment example sheet (one per class)
· Flip-book website (http://www.readwritethink.org/classroom-resources/student-interactives/flip-book-30054.html)
· Experiment materials – dish soap, paper towels, straws, sponges, strainers, spoons, ice cubes, salt/pepper, mesh lining
	· Pictures of oil spills
· Model of oil spill – small container, olive oil, water, blue food dye (one per student)
· Experiment example sheet (one per table group)
· Scientific method worksheets (one per student)
· Experiment materials – dish soap, paper towels, straws, sponges, strainers, spoons, ice cubes, salt/pepper, mesh lining

	Student/
Teacher Actions
	Introduction: Tell students that using the scientific method will help us find out the answers to our questions. Review with students what each step of the scientific method entails. Project the experiment example sheet on the board and ask students to identify the different parts of the scientific method (Read Text).
Content Focus: Let students know that before we can begin our experimentation, we must first create our experimental log. This is where they will record their parts to the scientific method. Project the flipbook website to model how students will create theirs, using the example experiment from the introduction. They will need the following parts within their flipbook: question, hypothesis, procedures, materials, observation, data collection, and conclusion. Instruct students to brainstorm what they will do to clean up the oil. Check student’s ideas to ensure they are feasible within the time frame and the materials available. After their designs have been accepted, give students laptops to type up their flipbook (Take Notes). After typing, students may print and begin their experiment after assembling their book. 
Student Engagement: Students will use their books to aid in their experimental discovery. They are expected to record down any observations and data collected in the correct sections. Students will have access to the materials listed to try and clean up their model oil spill. While students are working, take pictures of their experiment to be glued into their flipbook.
Closing: Instruct students to clean up their desk and their experiment, putting materials back where they were found. Arrange students into a discourse circle to discuss their findings. Ask students discussion questions (in Background Information). Collect flipbooks for a classwork grade.
	Introduction: Tell students that using the scientific method will help us find out the answers to our questions. Review with students what each step of the scientific method entails. Hand out the experiment example sheet to each table group and ask students to identify the different parts of the scientific method.
Content Focus: Hand out scientific method worksheets to each student. Instruct students to brainstorm what they will do to clean up the oil. Check student’s ideas to ensure they are feasible within the time frame and the materials available. After their designs have been accepted, students may begin recording their design on the scientific method worksheet.  
Student Engagement: Students will use their worksheets to aid in their experimental discovery. They are expected to record down any observations and data collected in the correct sections. Students will have access to the materials listed to try and clean up their model oil spill. 
Closing: Instruct students to clean up their desk and their experiment, putting materials back where they were found. Arrange students into a discourse circle to discuss their findings. Ask students discussion questions (in Background Information). Collect worksheets for a classwork grade.

	Assessment
	Student’s completion of a scientific method flipbook describing their experiment. It should include all parts that were modeled and be about the experiment they performed. 
Student’s responses to discussion questions and oral reporting of their findings (communication). 
	Student’s completion of the scientific method worksheet describing their experiment. It should be about the experiment they performed. 
Student’s responses to discussion questions and oral reporting of their findings (communication).

	Extensions and Connections
	· Video of actual oil spill clean-up (Observe Phenomena)
· Direct instruction on how oil spills are dealt with
· Discussion on how we can avoid oil spills (Make Connections between Findings & Science Concepts/Knowledge)

	Strategies for Accommo-dation
	· T.M. and A. W. will be allowed to work with a partner during the experiment.
· [bookmark: _GoBack]They will both have access to adapted notes; their flipbook/worksheet will be typed and they will fill in necessary sections.
· T.M. and A. W. will be given a flexible schedule for completing the flipbook/worksheet recordings.
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11. Conclusion (What Mr. Krabbs can INFER based on his observations): The new sauce he
has created does reduce the production of body gas associated with eating crabby
patties.
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1 - Patty Power
Mr. Krabbs wants to make Bikini Bottoms a nicer place to live. He has created a new sauce
that he thinks will reduce the production of body gas associated with eating crabby patties
from the Krusty Krab. He recruits 100 customers with a history of gas problems. H has 50 of
them (Group A) eat crabby patties with the new sauce. The other 50 (Group B) eat crabby
pattios with sauce that looks just like new sauce but is really just mixture of mayonnaise and
food coloring. Both groups were told that they were getting the sauce that would reduce gas
production. Two hours after eating the crabby patties, 30 customers in group A reported
having fewer gas problems and 8 customers in group B reported having fewer gas problems.

Identify Mr. Krabbs':

1. Problem (Question he is trying to answer): Customers who eat Crabby Patties end up
with gas problems.

2. Hypothesis (His testable answer to the question): The new sauce he has created
will reduce the production of body gas associated with eating crabby patties.

3. Materials (Items he will use in his experiment): 100 customers. crabby patties. new
sauce. mayonnaise and food coloring sauce.

4. Independent Variable/ Manipulated Variable (The condition that Mr. Krabbs is
purposely changing): The type of sauce.

5. Dependent Variable/Responding Variable (The condition that is affected BY the
independent variable): The number of gas problems reported.

6. Controlled Variables (The conditions in the experiment that remain the same for
every group): The number of volunteers in each group. the number of crabby
patties each volunteer eats. the amount of fime after eating the patties in which
the data is recorded.

7. Experimental Group (The test subjects exposed to the new conditions): Group A. the
group that is eating crabby patties with NEW sauce.

8. Control Group (The test subjects exposed to the original/normal conditions): Group
B. the group that is eating the mayonnaise and food coloring sauce.

9. Procedure (Steps he will take to test his hypothesis): He has 50 of them (Group A)
cat crabby patties with the new sauce. The ofher 50 (Group B) eat crabby patties
with sauce that looks just like new sauce but is really just mixture of mayonnaise
and food coloring. #e fhen records the data.

10.Observations (His data; His results after testing his hypothesis): 30 customers in
9roup A reported having fewer gas problems and 8 customers in group B reported
having fewer gas problems.
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3 - Marshmallow Muscles

Larry was told that a certain musclo cream was the newest best thing on the market and
claims to double a person’s muscle power when used as part of a muscle-building workout.
Interested in this product, he buys the special muscle cream and recruits Patrick and
‘SpongeBob to help him with an experiment. Larry develops a special marshmallow weight-
lifting program for Patrick and SpongeBob. He meots with them once every day for a period
of 2 weeks and keeps track of their results. Before each session Patrick’s arms and back are
lathered in the muscle cream, while Sponge Bob’s arms and back are lathered with the
regular lotion.

Which person is in the control group? Spongebob.
What is the independent variable? The type of cream.
What is the dependent variable? Muscle power.

& g What should Larry's conclusion be? Larry needs fo find 98 more friends to
include i his experiment.




image5.png
4- Microwave Miracle
Patrick belioves that fish that eat food exposed to microwaves will become smarter and
would be able to swim through a maze faster. He decides to perform an experiment by
placing fish food in a microwave for 20 seconds. He has the fish swim through a maze and
records the time it takes for each one to make it to the end. He feeds the special food to 10
fish and gives regular food to 10 others. After 1 week, he has the fish swim through the
maze again and records the times for each.

What was Patrick’s hypothesis? fish that eat food exposed fo microwaves
will become smarter and will be able fo swim through a maze faster.

Which fish are in the control group? fish that eat regular food.

What is the independent variable? Exposure fo microwaves.

What is the dependent variable? Time to get through the maze.

Look at the results in the charts. What should Patrick’s conclusion be? fish that eat
microwaved food will not become smarter.

Time. Patrick Sponga Bob
Initial Amount 18 5
“Aftor Wook 1 24 9
‘Aftor Wack 2 33 17





