	Defining Success
	SUNSHINE STATE STANDARDS:

	
	· SC.H.1.3.4-5, SC.G.1.3.2, SC.G.1.3.5

	
	NATIONAL STANDARDS:

	
	

	
	OBJECTIVE: What will your students will be able to do by the end of class?

	
	· The students will understand how various sensors on satellites use the electromagnetic spectrum to detect an array of factors on earth.
· The students will understand how technology can be used to understand the interaction of biotic and abiotic factors.

· The students will understand how technology is used to understand changes in ecosystems, environment, and civilization. 


	
	ASSESSMENT: How will you know concretely that all of your students have mastered the objective?
	KEY POINTS. What three to five main ideas or steps will you emphasize in your lesson? 

	
	· The activities include simple observation, computer skills, and detailed hands-on experiments.  The students will be assessed on different levels including individual assessments using worksheets and though provoking questions.  In addition the students will collaborate in groups to conduct experiments and present data.
· 
	· Electromagnetic spectrum

· Remote Sensing
· Technology
· Satellites

· Chlorophyll

· Phytoplankton

· Abiotic and Biotic factors

· Ecosystems
· Environmental factors



	
	


	Learning Cycle

	INVITATION: How will you focus, prepare and engage students for the lesson’s objective? What questions will students answer? What observations will be made?

	MATERIALS:

	
	· The teacher should begin the class by asking probing questions:

· “What’s  in this bottle?”

· “Is this an abiotic or biotic factor?”

· “Is there anything living in this bottle?”

· The teacher should then turn off the lights and shake the bottle so that the bioluminescent phytoplankton fluoresce.
· “How do you know there is something in the bottle?”
· “What do you think is in the bottle?”

· “Is the unknown fluorescent material abiotic or biotic?”
· In addition the teacher should use either a remote control camera mounted to the ceiling of  the classroom, or simply have a video recorder set up in front of the class to take a picture or movie of the class as they come in.

· The teacher can use the recording or pictures from the class to ask simple questions like,
· “How long did it take for the entire class to be seated?”

· “Who was the first person to sit down?”

· “Who came the closest to the camera?”

· The students will probably not know the answers, but the teacher can then use this lack of knowledge to explain to the students that all of these questions can be answered by looking at a remote sensor – the camera.

· The camera was able to sense everything happening in the environment of the classroom and made it possible to record the activities and analyze them.

· The students should be instructed that sensors on satellites can do the same thing for whatever they are created to sense.  Anything from heat, weather, etc.

	· Bioluminescent phytoplankton

· Remote controlled camera
· Water

· Computer Lab

· Materials for phytoplankton cultures

· 5- 200 mL beakers

	
	EXPLORATION: How will students engage in open-ended exploration of real phenomena, discussion about their discoveries, ideas, and questions that arise?
	

	
	· (For this section the students will need to begin the phytoplankton cultures two weeks before the actual exploration process.)
· The students should be divided into groups and create their own phytoplankton cultures.
· There should be at least five groups of students that will grow five different concentrations of phytoplankton in the same size beaker or container.

· After two weeks of growing the cultures the phytoplankton cultures must be classified using red, orange, yellow, green , and blue.

· The group or groups with the most phytoplankton growth will be assigned the color red.  The group or groups with the second largest amount of phytoplankton growth will be assigned the color orange.  This will continue in order of the colors listed above so that the group or groups with the least amount of phytoplankton growth will be given the color blue.

· The teacher must emphasize that each container was the same size, but the amount of phytoplankton in each one was different.
· The students should then complete Eyes in the Sky:  A Remote Sensing Activity, a remote sensing activity provided by NASA’s Observatorium.

· http://physics.ship.edu/~mrc/astro/NASA_Space_Science/observe.arc.nasa.gov/nasa/exhibits/eyes_sky/remote_main.html
· The NASA Observatorium’s  Eyes in the Sky is an interactive perspective of how remote sensing is used to study different environmental phenomena and factors.
· Students should be guided to the site and the instructions should be self exclamatory for the students.

· Just in case teachers should complete the activity before hand.


	

	
	CONCEPT INTRODUCTION: How will you convey the knowledge and/or skills of the lesson? What will your students do to process this information?  
	

	
	· The teacher should begin by introducing the electromagnetic spectrum to the students.

· It is best if the teacher either gives the student a handout with the electromagnetic spectrum, or have the students look in up in their textbook.

· The teacher should describe each section of the electromagnetic spectrum from the largest waves, radio waves that have the largest wavelength and lowest frequency, to the smallest waves, gamma rays which have the smallest wavelength and the greatest frequency.
· The teacher should then give the students a simple definition of remote sensing.
· Remote sensing is defined as an image produced by a recording device that is not in physical and intimate contact with the object under study.

· The teacher should recall the invitation with the camera and explain that the although the students could not answer the questions about the beginning of class the camera remotely sensed the class and made it possible for the class to answer the questions.
· What is Technology?
· The teacher can make references to technology in the classroom, like projectors, computers, etc. and technology that the students use like cell phones. 
· Technology, overall, makes it easier to do things like stay in contact with others, entertain, and study in various ways.
One type of technology is the satellite.
· Satellites are objects that are in orbit around larger objects (i.e. the moon, man-made satellites.
· On man made satellites other technology can be used, such as sensors or cameras that watch the earth or space.

· The teacher should briefly explain the environment and environmental factors that can be observed by satellites, such as phytoplankton blooms that the students will be studying.
· Abiotic factor – Non-living physical and chemical factors of an environment or ecosystem.
· Biotic factors – Relating to, produced, or caused by living organisms of an environment or ecosystem.

 
	

	
	APPLICATION: In what ways will your different learners attempt the objective on their own? How will students apply the new knowledge and skills to solving a problem or meeting a challenge? 
	

	
	· Students will then apply their knowledge to actual Remote sensing data from the Remote Sensing Server for Marine Sciences website.
· This server stores remote sensing data for South Africa on a daily basis, which will allow the students to choose an array of  time points, compare, and analyze the data.

· The website also has free software which will allow the students to download the raw data and create their own images.

· http://www.rsmarinesa.org.za/index.php?info=true&showimages=false

	

	
	REFLECTION: How will you have students summarize what they’ve learned and how they arrived at their current understanding? How will you reinforce the objective’s importance and its link to past and future learning as well as new conceptual frameworks? 
	

	
	· Each group will present data from one year of data on phytoplankton blooms.
· After the students have presented their data and explained where there were large amounts of phytoplankton and low amounts of phytoplankton they will compare their data to see whether there was a shift in the location of phytoplankton blooms.


	


	EXTENSION:  How will you incorporate ideas for further exploration?

	· As an extension the students should give reports on other ways that remote sensing is used to determine something about the environment here on earth or in space.



	DIFFERENTIATION:  How will you differentiate your instruction to reach the diversity of learners in your classroom (ELL STRATEGIES/IEP IMPLEMENTATION)?

	· The different activities differentiate between all of the students.  The activities include simple observation, computer skills, and detailed hands-on experiments.  The students will be assessed on different levels including individual assessments using worksheets and though provoking questions,and group collaborations with presentations as the assessment.
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