Rachel Flading

Lesson Plan / Field Experience

Field Experiences in Earth Science

The lesson I developed stemmed from our visit to the beaches.   In my own education I never had the chance to study, let alone use a real experience about oceans and beaches.

I envision this lesson being used in an Environmental Science classroom where the focus is on human and societal impacts on our natural world.   I think the layout of the lesson encourages participation from everyone and encourages creativity.

I believe the lesson could be adapted to fit any classroom setting (Intermed. Science to AP Biology) by changing the depth of questions and the field experience activities.  Also, you could change the scenario from Montauk to say Cape Hatteras or another landmark close to your school.   This will make the activity more relevant for your students.    If your curriculum doesn’t allow as much time for the activity as I have, you could cut out things such as the creative presentation, etc.  

Rachel Flading – Lesson Plan / Field Experience

Topic: Montauk Lighthouse Debate

Unit: Oceanography – Erosion

Grades: 8-12

Objective: Students will be able to name causes of beach erosion and some ways we prevent it.   Students will collect data at the beach to use in their argument, and will be able to support their stand in a debate.

Standards: 2.1t 2.1u – Erosion     1.1I – Tides     2.1I – Seasonal changes in ocean 

Materials: 
Excerpt of Montauk Lighthouse story (www.montauklighthouse.com)



Handout of characters in debate and research questions



Handout of trip activities



Handout of debate Reflection questions

Permission slips

Procedure: 
Day 1
1. Read the excerpt about Montauk or have students read aloud.


2. Tell students someone in community has suggested that a manmade structure be built to stop erosional damage, but a party has also stepped up to oppose it. 


3. Handout sheet on debate and characters.   As one of the characters, students will research this story more.   We need to know what are some of the causes of erosion and what are some options for controlling it.   Students should start to think about their characters stand in the debate, for or against the structure.


4. Students have the rest of the class and the next day in the library to research.

Day 2
-Library

Day 3
1. Students share causes of and solutions to erosion in class.


2. Discuss field trip purpose and go over activities.  By visiting area beaches students will see first hand erosional processes and ways they are controlled.   Each student will have 2 assigned activities to complete during the trip. 

Day 4
-Trip

Day 5
1.Students process data collected on trip and have chance to refine or rethink their

Characters argument.

Day 6-8
1. Students have class time to work on a presentation that supports their stand in the debate.   It may include trip data, library resources, cited examples, etc.


2. Students are encouraged to be creative with their presentations.  Act out the role, create a documentary, make a song or a model, etc.

Day 9-10
1. Students arrive at “town hall” to debate the creation of an erosion reducing structure.   The teacher mediates the debate, enforcing rule of one speaker at a time and everyone gets a turn.


2. After debate students get Reflection worksheet for homework.

Day 11

1. As a class, go to Montauk Lighthouse website and find out what really happened with the lighthouse.   Read both stories under “Erosion Control”.    What are the students’ responses?

History and plight of Montauk Point Lighthouse

Excerpts from www.montauklighthouse.com

PRIVATE
At Montauk Point, where the land is insignificant to the sea, a lighthouse was commissioned 200 years ago to stand watch, to guide and protect mariners. Historically, the Montauk Point Lighthouse was built to help promote the commerce of a growing nation. Early planners were aware that erosion would eventually undermine the tower, so they situated the Lighthouse on the landward side of Turtle plateau, almost 300 feet from the edge of the bluff. With an average erosion rate of more than one foot per year it was predicted that the Light- house would last about 200 years. The accuracy of their predictions and calculations allowed the sentinel to stand unthreatened throughout the course of American history. Whaling ships, steamers, submarines, fishing and sailing vessels of all kinds have passed this tower on Turtle Hill, guided and reassured by its presence. On land, generations of visitors have made the trek to Long Island's easternmost tip, marveling at this lighthouse, the work of the keeper, and the beauty of Montauk Point. 

Toward the middle of the twentieth century, due to the slow but steady erosion of the bluff, it became apparent that someday the Lighthouse would topple from its perch.  Over the past 200 years approximately 200' feet of montauk point was washed into the Atlantic Ocean. Today the lighthouse stands less than 100 feet from the edge of the bluff. 

This 100 foot tower has been part of Long Island's land and seascape for over 200 years and still serves as an active aid to navigation. 

Other facts:

· Authorized by the Second congress in 1792, under President George Washington 

· Construction began on June 7, 1796 and was completed on November 5, 1796 

· First lighthouse in New York State 

· Fourth oldest active lighthouse in the United States 

· Foundation is 13'deep and 9' thick 

· Constructed of sandstone blocks from Connecticut, 8" high and varying in length front 18" high to 44" 

· The walls are 6' thick at the base tapering to 3' thick at the top 

· The height of the tower is 110' 6" 

· There are 137 iron steps to the top of the tower 

· The light flashes every 5 seconds and can be seen a distance of 19 nautical miles 

· The current light is equivalent to 2,500,000 candle power 

Name: ___________________________                                                Lighthouse Debate


The Montauk Lighthouse is in danger of falling into the sea due to years of erosion at it’s feet.  Someone has suggested that a structure be built to stop erosion and save the lighthouse, but there are those who oppose the idea.   Now there are more questions at hand.   “Will this save the lighthouse?”    “How much will it cost?”   “What kind of structure do we build?”   “Will a structure interfere with ocean life?”  … 

You will play the role of a character in the decision making process.    As that character you will make a stand on the issue of “ Do we build a structure or not?”.      I will assign you a role and as that character, you will research causes and solutions to erosion and make your stand.   The following are question to guide you as you formulate your argument.   At the end of next week, after we have taken an in depth look at the issue, we will hold a class debate.   During the debate, your character will have a chance to make his or her argument for the structure.   Good Luck!

Characters:   ____   President of Local Historical Society


         ____   Citizen owning property next to Lighthouse

                     ____   Member of local Coastal Environmental Group


         ____   Scientist from Woods Hole


         ____   Engineer who would build structure


         ____   Montauk town executive


         ____   Lighthouse keeper

Questions to guide you:

1. Is your character for or against building a structure to protect the lighthouse?

2. What argument supports your stand?

3. What other characters do you think would agree with you?

4. What ones would disagree?

5. What are their arguments against your position?

6. How will you respond to their arguments?

Name: __________________________                                        Lighthouse Debate


During our trip to the beach we will do some activities to collect data and information to use in our debate.   Below is outlined the activities that you will do according to your character.   We will discuss each activity in class and it’s relevance to our debate. 

President of Local Historical Society – Beach Comparison / Beach Profiling

Citizen owning property next to Lighthouse – Animal ID / Control Features

Member of local Coastal Environmental Group – Animal ID / Beach Clean-up

Scientist from Woods Hole – Measuring Waves / Beach Profiling

Engineer who would build structure – Measuring Waves / Agents of Erosion

Montauk town executive – Control Features / Beach Comparison

Lighthouse keeper – Beach Clean-up / Agents of Erosion

Outline of Activities

1. Agents of Erosion – You will identify the causes of erosion at the Beach and state how effective they are on moving materials.   Record your observations.

Where are the materials moved to?   

Does it occur at a constant rate?

2. Beach Profiling – As you walk along the beach does it look the same along it’s entire   

      length?   You will conduct a beach profiling activity at two points of the beach that   

      appear different to you.   Record your measurements.


Do you see evidence of Longshore drift?  


What evidence could you look for?


If man made structures are present, what has happened around them?

3. Beach Comparison – We will be seeing some different types of shorelines today.  Record how they are different in appearance and what evidence you can find to explain their differences.   

What importance could the type of beach have in our debate?

4.   Control Features – What features are present at the beaches that control erosion?  

      Consider both natural and manmade features and record your observations. 


Which features seemed most effective?


Which features seemed most appealing?

5. Animal ID – Using the field guides, identify as many organisms as you can that are   

      present at the beaches.    Ask teacher before touching specimens.   


What could a different list of species from each beach tell you about the beaches?


What importance could the organisms have in our debate?

6. Beach Clean-up – Clean up some of the debris you find on the beach.   Use tools provided by teacher and do not touch anything as it can be hazardous.

Where is the trash coming from?

What potential hazards can it cause?

7. Measuring Waves – How might you try and measure wave properties such as wavelength and height?  Go try your method and see what data you can collect.

What does a larger wavelength mean? 

Which beach had smaller waves?   Why do you think that is true?

What importance could wave size have in our debate?

Name: ________________________________                            Lighthouse Debate

Please answer the following questions as you reflect on the debate we had in class.

1. Who was in favor of building the structure?

2. Who was against it?

3. What environmental concerns were identified?

4. What economic concerns were identified?

5. What were some short term costs and benefits of building the structure?

6. What were some long term costs and benefits of building the structure?

7. What did you feel were the 2 strongest arguments for building the structure?

8. What did you feel were the 2 strongest arguments against building the structure?

9. How would you personally stand on this issue?

Field Trip Proposal

Rachel Flading

I would like to take the students on a field experience to area beaches so they can observe first hand the agents of erosion and other coastal features to supplement our class debate on erosional structures.   Students will also be conducting lab activities at the beach in order to collect data to use in their arguments.   

We will need bus transportation to the beach for the day for my two classes, a total of about 40 people.   I will also be taking 4 chaperones, and will ask for parent volunteers if other teachers are not available.   Students will be asked to bring a bagged lunch and to return a permission slip.  

-  -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - - - - -- - - - - - - - - - 

Permission Slip

My son/daughter ____________________________ has permission to attend a Science class field trip to the beaches on _________________ from _______ to ________.   He or she will be responsible for other class work missed during this time.   I am also aware that my child needs to bring a packed lunch since there are not dining facilities available.

Emenrgency Contact Numbers ​​​​​​____________________________________________

If needed, I am available to be a parent chaperone on the above trip.     Yes       No

Phone number __________________

Signed ___________________________






Thank you,







Miss Flading
