PLASTIC OCEAN MODULE-FRANCES IRBY FRIES- 07/10/11


Overview:

In this module I want students to understand that plastic is not biodegradable and plastic can be found in all 5 of the major ocean gyres on the Earth.  I want them to understand how plastic gets into the food web and that plastics have toxins in them.  I want them to learn how plastic is recycled in our city and where it ends up by writing letters to gather data.  I want them to publish an informative newsletter to show what they have learned and to get this information to all of the families at our school. I want my students to learn that they can take action in a positive way to protect our ocean. I hope they will think of ways to reduce our use of plastic and make suggestions that will be better for our environment.  Lastly, I would like my students to take the plastic we have sorted and saved and use it to create something they can continue to use.



Goals:

· Student will understand that plastic is made from petroleum, a non-renewable resource.
· Student will understand that plastic is not biodegradable therefore it can cause health problems in a food web that includes humans.
· Students will understand what happens to plastic after it is picked up by the recycling truck by writing a series of letters to gather information.
· Students will produce a “Plastic Ocean” newsletter that will go home with every family in the school so that the free choice learners will be apprised of the plastic in the ocean, how this can negatively affect humans and the ocean, and of student suggestions to solve the problem.
· Students will participate in a short-term and long-term inquiry using the scientific method to see if plastic is biodegradable.
· Students will create and observe a model of the water cycle as it occurs in the short and long-term inquiries and understand the parts of the water cycle – evaporation, condensation, and precipitation. Water can be a gas, a liquid, or a solid and can go back and forth from on state to another
· Students will create and build inventions with recycled plastic, or invent alternatives to use instead of plastic.


Vocabulary:

Attached to Benchmarks –

Fossil fuels – a natural fuel such as coal, gas, or petroleum formed in the geological past from the remains of living organisms.

Food chain – a series of organisms each dependent on the next as a source of food.

Food web – a system of interlocking and interdependent food chains.

Producers – organisms that make their own food, like plants and protists.

Consumers – an organism that feeds on plants or other animals.

Decomposers – an organism that decomposes organic material; bacteria, fungus, or invertebrate.

Density – mass per unit volume, or how compacted a substance is.

Matter – a substance which has mass and takes up space.

Nonrenewable resource – a natural resource, such as coal, oil, or natural gas that takes millions of years to form naturally and therefore cannot be replaced once it is used up.

Recycle – to convert waste into reusable material, or to return material to a previous stage in a cyclic process.

Pollution – to put harmful substances or products into the environment.

Protist – one celled to multi-cellular eukaryotic organisms that belong to the Kingdom Protista; protozoan, slime mold, brown algae and red algae.

Water Cycle – the change of water from one state to another as it moves between Earth’s surface and the atmosphere.

States of Matter – a form that matter can take – solid, liquid, or gas.



Enrichment Vocabulary at the fourth and fifth grade level:

Plastic – any of a group of synthetic or organic materials that may be shaped when soft and then hardened.

Petroleum – a thick flammable, yellow-to-black mixture of gaseous liquid and solid hydrocarbons that occurs naturally beneath the earth’s surface.

Gyre – a ring-like system of ocean currents rotating clockwise in the northern hemisphere, and counterclockwise in the southern hemisphere.

Biodegrade – to be decomposed by bacteria or other living organisms.

Jelly fish – a free-swimming marine coelenterate with a jellylike bell-shaped or saucer-shaped body that is usually transparent and has stinging tentacles.

Toxin – a poisonous substance.

Dry yeast – a fungus that feeds on sugar and is used to make bread rise.

Invertebrate – animals that do not have a backbone, they are cold blooded, their body temperature depends on the temperature of their environment; amoebas, jellyfish, corals, tapeworms, flukes, insects, arachnids, crustaceans, mollusks, etc.

Squid – an elongated, fast-swimming cephalopod with ten arms, typically able to change color.




*Prior to beginning the module have the students put plastic trash in a separate lined trash can.









**Administer pre-, post-formative assessment:  I did not create a PDF because these questions could be used with a CPS system to gather data quickly with the pre-formative assessment. This would enable you to plan instruction and learning activities more effectively per your classes’ needs. You can also use this as a pre-, post-formative assessment as a free-response, which is the way I would administer it.



1. Is plastic biodegradable?
2. What is plastic made from?
3. What could happen if plastic got into a food chain from the ocean?
4. What could happen if a human ate a fish that had plastic in it?
5. When the recycling truck picks up our recycling trash, what happens to the plastic?
6. Do you think that there is plastic in our ocean?  Explain your answer.
7. Do you believe that plastic is good for our environment? Explain your answer.
8. List the steps in the scientific method, and explain each step.
9. Draw and label the water cycle.
10. Explain each part of the water cycle




PLASTIC OCEAN LESSON PLAN:

Fourth and Fifth Grades – 3 to 4 weeks

Engage: 

(You will need some of the saved plastic displayed and a chart to record responses.)  

Class Discussion – Is plastic biodegradable?  Chart student responses.  Students may ask what biodegradable means.  Let a student look up the definition and write it on the chart.  Next record the number of yes, no, and not sure responses to the question on the chart.

Now to explore this question you will begin a short-term inquiry.





Explore:

SHORT-TERM INQUIRY:
Plastic in a Baggie Inquiry – use two pages side by side in your science/STEM journals to document this inquiry.

?/Problem – Is plastic biodegradable?

Hypothesis – Students will tell if they think the plastic will biodegrade depending on their inquiry (see procedure) and explain why they are predicting this.

Experiment:

Materials Lists – re sealable sandwich baggie/each student, 30 ml of water/per baggie, cut up pieces of a variety of plastic, salt, sugar, dry yeast, teaspoons, tape, observation chart in each student’s science journal, pencils,  digital camera

Procedure – 
1. Each student, write their name and date in permanent marker on the top of the baggie above the re sealable line.
2. Put 30 ml of water in each baggie and 1 tsp of plastic pieces (count and record the number of plastic pieces in science journal.)
3. 1/3 of the class will need to prepare just water and plastic, and then tape the sealed baggie to a window.
1/3 of the class will put 30 ml of water, 1 tsp of plastic pieces, and 1 tsp of salt, mix and tape to the window. The last 1/3 of the class will put 30 ml of water, 1 tsp of plastic pieces, 1 tsp of sugar and 1 tsp of dry yeast, do not mix, tape to the window.

4. Make observations and record for 3 days this week, Mon., Wed., and Fri.
5. On Friday separate the plastic pieces – count and compare to the original number of pieces recorded on the first day in the science journal. Record the results.
6. Students share results – Chart beginning and ending number of plastic pieces in each category; water, salt water, and sugar and dry yeast.
7. Interpret results with the class.
8. Students need to use their observations in each category and the beginning and ending number of pieces of plastic as evidence to support their conclusion.  Students will write their conclusion their science journals.


LONG-TERM INQUIRY:
Next begin the long-term inquiry.  Ask the class – How long do you think it will take the plastic to biodegrade in fresh water and salt water?  Prepare a chart to display responses in each category.


Set up two clear tubs about the size of a shoe box.  Fill one half way with water and ½ cup of plastic pieces.  Fill the other tub one half way with water; add ¼ cup of salt, and ½ cup of plastic pieces. (Students should count the plastic pieces before hand and write the number of pieces by the date the inquiry began on the tub with a permanent marker.)  Sit both tubs in the window sill. Students can observe the tubs several times per week, and at the end of the week discuss what the class is observing.  The water will eventually evaporate, so you will need to again fill the tubs half way.  You decide when you think your students get it, plastic does not biodegrade and then you can stop re filling the tubs. Now recount the plastic pieces, write this by the inquiry date and compare the data.  Did any of the plastic pieces biodegrade, decompose and disappear?

GYRES:
Demonstrate gyres by pulling down the map of the earth and drawing the gyres in, if you have an erasable marker, or watch a video on ocean gyres. You could also go to http://5gyres.org. 

WATER CYCLE MODEL:
I will also make and display a water cycle baggie model in a quart sized bag to tape and display along with their short-term inquiry.  I put aquarium gravel, or sand in the bottom (about 1 inch deep), then I add just enough water to cover the sand.  On the front of the baggie I label with Water Cycle and the date above the re-sealable line, and then I create a labeled visual with arrows to show evaporation, condensation, and precipitation.  This way I can introduce or review the water cycle with a class model during this module as the teaching moments occur.






EXPLAIN:

1. Research and Letter Writing – In this activity students will research a topic related to the module, record and share their findings, and generate a final copy to be used in the “Plastic Ocean Newsletter”, or a school-based newscast on WDDN.

Research Questions –

· How is plastic made?
· What are the types of plastic?
· How do we use plastic?
· What natural resources are used to make plastic?
· Can plastic biodegrade?

   Letter Writing -
· Letter to our local recycling pick up organization to ask how the plastic is sorted and how each type of plastic is recycled.
· Letters to the next step organization in the cycle.  What happens to the different types of plastic?  Where does it go? what process does it go through? (It will take time to get responses from these letters and you may have to dig to get the name of the organizations that are involved in the recycling process.)

2. Toxins – Students will need to define and understand that toxins can be concentrated in plastics. They will also need to understand that when jellyfish eat plastic pieces, then a fish eats the jellyfish, and last a human eats the fish this can make the human sick or that a human may die due to the toxins in the fish. This can be done in a class discussion with a simple visual of an ocean food chain that includes plastic with toxins that have been eaten by a consumer in the food chain.  I would have students draw, and label this food chain in their science/STEM journals and explain what is happening.

3. Food Chain (4th) and Food Web (5th) – Students can research by using trade books and websites to create 3 examples of food chains, or food webs in their science/STEM journals.  At least one should be an ocean example.  Websites could include:  www.brainpop.com , SPRINTT (Student Polar Research with IPY National (and international) Teacher Training go to www.us-satellite.net to see about teacher training, www.fcat explorer, or the website associated with your science textbook series.


4. After using this module with my students, I want to generate expository and persuasive prompts that are science based.  After I see how they understand the concepts I will have a better idea of how to word the prompts. This is why I have not provided prompts at this time. 

5.  Water-Cycle – Students will read about the water cycle in their textbooks and related science trade books at stations during their reading block.  Since the students have completed the short-term inquiry, are still observing the long-term inquiry, and have discussed the model you have created and displayed, your students should have a good understanding of the water cycle.  There are also educational videos that could be shown as a secondary source.  Have students make their own water cycle baggie using the sandwich sized baggies and create a data chart in their science/STEM journals to record their observations.  I would continue to do this for one or two weeks.  Students can then explain the their water cycle model and relate it to the water cycle on earth.  This will be a great formative assessment.

EVALUATE:

· Administer Post-Formative Assessment
· Check student responses in their science/STEM journals Formative
· District Science Topic Test Formative/Summative
· State Science FCAT Test Summative


EXTENSIONS:

1. Put together a “Plastic Ocean Newsletter” using the information gathered by the students, including photos and labeled diagrams, etc.  Distribute the newsletter school wide, after your principal approves it of course
2. Students can create an invention using the saved plastics, or invent alternatives to plastic use.






