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SEYS 753

Patricia McNulty

Title:  The Tsunami that Never Showed

Topic:  Earth Quakes, Mass Movement  and Tsunami’s

Grade Level’s: 8,9, and 10

Time Needed:  This lesson on “How Tsunami’s form as a result of Earthquakes and Mass Movement” is designed to fulfill one 40 minute class period.

Science background material: The lessons preceding Tsunami’s cover the topics of Earthquakes and mass movements.  In order for students to understand Tsunami’s and how they form, there are some concepts and terminology about earthquakes and mass movement that they should know prior to this lesson.  

Topics covered preceding Tsunami lesson

Standard 2-Key Idea 1.l
The lithosphere consists of separate plates that ride on the more fluid asthenosphere 

and move slowly in relationship to one another, creating convergent, divergent, and trans- 

form plate boundaries. These motions indicate Earth is a dynamic geologic system. 


• These plate boundaries are the sites of most earthquakes.

The Terminology To Know :

Earthquake:  A sudden release of stress with in the rocks along a fault line that sends energy in the form of seismic waves throughout the Earth.

Focus: the point of origin of an earthquake below the surface.
Fault:  A crack in a mass of rock along which there has been movement of rock layers on either side of the crack.

 Epicenter:  The point on the earth's surface directly above the focus of an earthquake.

Seismic Waves:  Waves of energy released from the earthquakes surface.

Mass Movement:  Erosion by Gravity; avalanches, landslides, mudslides, slump, creep.

Tsunami- Comes from the Japanese word “harbor wave”.  Seismic sea waves caused by giant earthquakes, submarine landslides, mass movements, and volcanic eruptions.

An earthquake is the movement or shaking of Earth’s crust.  Most earthquakes occur along a fault lines and plate boundaries.  The two forces involved in Earthquake’s are stress (tension) and friction.  Rocks are brittle.  Cold rocks of the lithosphere are rigid.  Friction between the rocks prevents rocks from faulting.  When enough stress and tension build up to overcome the friction, the rock breaks, the stress is released and we experience and earthquake.  The focus is where the initial break occurs and the stress is released from.  This is called the focus.  The focus is where the energy is released from in the form of seismic waves.  The two forces involved in all mass movements are gravity, pulling the material down, and friction, keeping the material in place. Often, excessive amounts of water and/or violent eruptions lessen the force of fiction and lead to a landslide.  When a massive landslide occurs, massive amounts of sediments can fall into the ocean, generating a massive submarine landslide across the continental shelf and into the deep ocean generating a tsunami.   Tsunami’s are also generated due to displacement of the sea floor due to an earthquake.

Lesson:  Tsunami’s

In this lesson, the New York State Core Curriculum Standards I will be addressing are as follows:

Standard 2- Key Idea 3
Information technology can have positive and negative impacts on society, depending upon how it is used. For example: discuss how early warning systems can protect society and the environment from natural disasters such as hurricanes, tornadoes, earthquakes, tsunamis, floods, and volcanoes.
Objective: Students will

Discover the causes of tsunamis in oceans. 

Learn that tsunamis can create great surges that cause much destruction. 

Learn why ocean tsunamis behave differently then beach waves. 

Materials:     
Beach:




Construction Cone:  to hold unconsolidated sediment to represent the 


mass movement that generated the tsunami.




Standing Body of water was used to represent the Atlantic Ocean




Assessment:




Google Docs:  A request prior to this lesson for the school computer lab 




will be made  to watch the video and so students have access to google 


docs for assessment 




Computers:  Windows Visa O.S




Video:   




Sony Vaio Laptop




Camcorder:  Sony High Definition Cam Corder




Tripod for a steady shot




Apple laptop computer : Tiger




Miscellaneous Materials:  Devil's Horns, Devil's Trident, Oaktag, 


Markers, construction paper, bluetooth for breaking news, red candles for devilish affect

Procedure:

    1.   Motivation: As motivation to get the students more engaged and interested in 

       pursuing their understanding of tsunami’s further, in the beginning of class, pictures and clips of the 2004 Indonesia tsunami will be shown to give student an accurate indication of  just how huge and destructive a tsunami is.

      2.  Advance Organizer:  Does not apply to this lesson.
3.   Our lesson on Tsunami’s begins with breaking news reporting from Channel 666 news,   “Bringing you Bad News, All the Time.”  News Anchors, Lucey Fur, and En 
Fuego announce breaking news about a Tsunami warning off the coast of Long Island.  Lucey Fur explains to viewers that they have just received word that a violent 
volcanic eruption a has occurred on Canary Island, off the coast of Africa.  The eruption caused an earthquake to occur which set off a mass movement which resulted in half of the mountain face slashing into the Atlantic ocean (an example of an aerial view of a landslide will be shown).  A newspaper will then come swirling in with the latest headline.  News anchores then announce that the NOAA  has released a warning that a tsunami may be hitting the eastern coastline of the U.S.  We then transition to field reporter, Red Devil, reporting from Northport beach.  She gives and explanation of what the east coast is about to experience and warns a local hobo to seek higher ground. A picture of higher ground at “Devil’s Peak” is then shown.  A scratch presentation of local crustaceans warning each other on how to seek shelter and protect themselves from the tsunami is then played.  After the crustaceans burrow into the sand, news anchors, Lucy Fur and En Fuego, report that channel 666 has hired scientists Natalie Einstein and Jay Nye to help viewers (students) fully understand the scientific terminology and concepts involved in the upcoming event.  Natalie Einstein explains what a tsunami is and how it occurs.  Then Jay Nye demonstrates with a sand filled construction cone sliding sediment into water symbolizing how sediments slip down the continental shelf and generate waves.  A movie clip or animation will then be shown to show a more accurate re-enactment of how a tsunami is generated.  

When a massive landslide or Earthquake occurs, massive turbidity currents, and/or faulting, pushes the ocean up and an tsunami is generated.  The wave moves outward.  Tsunami wave height grows as it approaches the shore.  As it enters shallow waters, tsunami wave speed slows down, wave height increases and a giant life threatening wave, called a Tsunami, is generated.

The news anchors Lucy Fur and En Fuego, back in the channel 666 news room give safety precautions to the audience (students).

Safety Precautions:

1.  Look for evacuation signs. (a blinking evacuation sign will then appear)

2.  Move to higher ground (a picture of higher ground at “Devil’s Peak will appear.)

3.  Do not report to the shore line until government officials say it is safe.( picture of the shore line will appear.)

Tsunami warning systems do exist.  Seismographs record earthquake activity worldwide. Buoys in the oceans send signals to satellites about the level of the sea surface.  The information is sent to the tsunami warning centers who then decide whether a warning is necessary.  If Tsunami warnings are issued, the public will be notified with the use of sirens or radio station announcements.  The best immediate response is to head for higher ground.  Locations within one mile of the coast line and below 100 feet sea level are at the highest risk.

We then go back to news anchors, Lucy Fur and En Fuego, who receive the latest news that the tsunami encounter has been confused with unusually high tides due to the positioning of the moon in its orbit.

*Next a bloopers clip will be shown followed by rolling credits.

Discussion questions and possible answers
What two geologic events are massive enough to generate a tsunami wave?

Where are tsunamis most likely to occur?

How are tsunami waves and waves that you see at the beach different?

What warning systems are in place to notify the public?

How can early warning systems protect people from tsunamis?

 HYPERLINK "http://spreadsheets.google.com/viewform?formkey=dGJ0Q3JvOUViclNXNm5vNWdjVjRFWXc6MA" http://spreadsheets.google.com/viewform?formkey=dGJ0Q3JvOUViclNXNm5vNWdjVjRFWXc6MA
Closure

As closure to this lesson, there will be a classroom discussion about the tsunami that originated in the Indian Ocean off the coast of Sumatra.  The class will google Earth and locate where the 9.3 magnitude earthquake occurred and be asked what areas they think the tsunami affected the most.  Our discussion can be based on where the tsunami had the greatest effect, what they think the people who lived there may have been doing at the time of impact, and what they think could have been done to warn the public and prevent the loss of 250,000 lives.

Adaptation for students with disabilities:

An effective teacher has to use a variety of instructional process techniques, in order to accommodate students with special needs. Students with disabilities need structures to follow. They need to observe what is routinely done in class and follow the pattern. Teachers need to monitor their progress daily. In a learning disability class where the students have not reached their maximum development yet, the lessons have to always  be designed to accommodate the different cognitive levels of the students. 

The first part of the class is the AIM. The Aim has to describe clearly the topic to be taught on that day. Followed by a “do now”.  The statement or question on the Do Now has to be clear, and not too elaborate.  The teacher has to use words such as: define, describe, recognize etc. for example -Who can define density? A good lesson plan has to have an instructional objective.  Instructional Objective is- what to teach. It has to be clearly defined, with key ideas about what is going to be taught, and it has to be measurable.  It has to have an outcome in which it has to state, what the students will be able to do, after the instruction is complete.  As an example of an instructional objective, let’s take a class about density. The objective should be how to find the density of different objects and compare them.  The objective of the lesson has to be defined in a clear way, to enhance the student’s learning. First, the teacher gives a lecture about density.  In order for the students to find the density, they use a triple beam balance to weigh the objects, they measure the length of different objects by using a ruler. They also apply the formula: density= mass/ vol.   In order for a teacher to be able to accommodate the different learning style of the students, she or he might use  learning skills programs, such as: Bloom’s Taxonomy.

The teacher also has to adjust the lesson according to their comprehension level. As an example she or he reads a page about measurement and matter, and asks them easy questions, such as : What is mass? Could you summarize the lesson read?.

For instance, as an application, answer the questions from pages 7, 8 and 9 of workbook (according to class ability ex. Level 1  have to do only pages 7& 8). 

As an example for synthesis, level 1 student’s rewrite the lesson.

Evaluation: homework related to the lesson will be given to follow up on their progress.

  Extra Time:  has to be allowed for students with special needs to be able to finish their tests, and be able to complete their classroom activities.

Some learning disabled students respond very well to technology. A teacher might try to use power point presentations, audio, videos, and computers as well.

For other students with different kinds of disabilities such as: students with visual impairment, they may use equipment such as Braille, histogram board (tactile) and others.

A talented teacher will implement theories of development in the classroom, and learning strategies to help students with special needs so that students can succeed, and achieve their academic  goals. 

Multicultural Connections: 

America is the home of many multicultural groups. A good teacher has to welcome students from different cultures or ethnic groups. In addition, the teacher has to promote acceptance and tolerance of cultural differences in the classroom.  A teacher has  to develop proficiencies to work with students with different backgrounds, that’s  why it is important that teachers learn how to teach lessons that accommodate students from diverse ethnic groups. A teacher working with these students has to be  open minded, and has to show a real interest in learning about the student’s native countries. Some of the things a teacher might try, is to create a bulletin board where  the teacher can post  greetings or salutations,  written in the most common languages in the classroom such as: Spanish, Korean and Chinese or any other languages she or he might have. As a science teacher, she can ask the student to write out a page about someone from their original countries notorious in the science field. 

Implementing these techniques, the students will feel welcome and the teacher will show that she embraces all students from different cultural backgrounds

Possible ways technology might be incorporated:

Assessment:
 HYPERLINK "http://spreadsheets.google.com/viewform?formkey=dGJ0Q3JvOUViclNXNm5vNWdjVjRFWXc6MA" http://spreadsheets.google.com/viewform?formkey=dGJ0Q3JvOUViclNXNm5vNWdjVjRFWXc6MA
Extension Activities:

An extension assignment will be given for students to research areas most likely to be effected by tsunami's.  They can pick a past occurrence and explain what generated the tsunami, what type of destruction and devastation it caused, how it affected the locals and their environment, what warning signs could have prevented the loss and devastation of so many lives, and since the occurrence, what has been done to prevent this from happening again. They can then present what they learned through their research to the class for further discussion.

Bibliography/References Students interested in tsunamis can check out:

 Science web sites 

 HYPERLINK "http://www.nasa.gov/" www.nasa.gov
 HYPERLINK "http://www.earthobservatory.nasa.gov/" www.earthobservatory.nasa.gov
 HYPERLINK "http://www.noaa.gov/" www.noaa.gov
 HYPERLINK "http://cais.cu.edu.eg/e/flash/TsunamiEn.swf" http://cais.cu.edu.eg/e/flash/TsunamiEn.swf
 HYPERLINK "http://iri.columbia.edu/~lareef/tsunami/#Tsunami_Animation:_National_Institute_of" http://iri.columbia.edu/~lareef/tsunami/#Tsunami_Animation:_National_Institute_of
 HYPERLINK "http://iri.columbia.edu/~lareef/tsunami/#USGS:_Warning_System_Could_have_Saved" http://iri.columbia.edu/~lareef/tsunami/#USGS:_Warning_System_Could_have_Saved
 HYPERLINK "http://www.bing.com/videos/watch/video/i-made-tsunami-animation/446DEBAC2298C59774B5446DEBAC2298C59774B5" http://www.bing.com/videos/watch/video/i-made-tsunami-animation/446DEBAC2298C59774B5446DEBAC2298C59774B5
 HYPERLINK "http://www.bbc.co.uk/sn/tvradio/programmes/tsunami/" http://www.bbc.co.uk/sn/tvradio/programmes/tsunami/
Scientific Journals:

American Meteorological Society

Space Weather

Student Weather Journal

    
