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 Draft Version of Remote Sensing Teacher’s Guide
The Principal Objectives:

· Develop an understanding of the relationships among the relationships among the wavelengths, energies, and colors of incident and reflected visible light.

· Construct and/or use devices that simulate remote sensing satellites.
· Use data collected to construct representations of landscapes.

Examples of National Science Education Learning Standards:
· As a result of their activities in grades 5-8, all students should develop an understanding of the transfer of energy.

· Energy is a property of many substances and is associated with heat, light, electricity, mechanical motion, sound, nuclei, and the nature of chemical energy. Energy is transferred in many ways. (Page 155)

· Light interacts with matter by transmission (including reflection), absorption, or scattering (including reflection). (Page 155)

· As a result of their activities in grades 9-12, all students should develop an understanding of the conservation of energy and increase in disorder.
· Electromagnetic waves result when a charged object is accelerated or decelerated. Electromagnetic waves include radio waves (the longest wavelength), microwaves, infrared radiation (radiant heat), visible light, ultraviolet radiation, x-rays, and gamma rays. The energy of electromagnetic waves is carried in packets whose magnitude is inversely proportional to the wavelength. (Page 180)

The STEM Context

· The measurement of the intensity of reflected visible and near infrared light using remote sensing devices is a powerful analytical tool.  Reflected light can be converted into an electrical signal that can then be used to determine the health of vegetation, types of precipitation, changes in landscapes, etc.
· Most of what we know about matter at the atomic, molecular, and galactic level is the result of the analysis of frequencies of electromagnetic radiation that is emitted, absorbed, transmitted, reflected, and refracted.  The classic “flame test” activity in physical science and chemistry classes is an example of how an analysis of the color of emitted light serves as an analytical tool.

· Many textbooks and multimedia presentations developed for a wide range of STEM disciplines include remote sensing images. In addition, many televised weather reports and weather web sites often include remote sensing images.
· Inquiry based experimentation provides opportunities for students to design data collecting devices and to conduct scientific investigations.
www.umassk12.net/ipy
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Materials and Equipment for the Activity:

· The Remote Sensing Student Activity

· Analyzing Light: (a supplemental activity)

· What Is Your Favorite Wavelength? (a supplemental worksheet activity)

· Materials and equipment required to assemble a remote sensing device include light emitting diodes, wires, soldering iron, soldering wire, the casing of a flashlight, and hot glue or clay.

· Light sources 

· A multimeter or milli-voltmeter

· Different colors of construction paper

· Stop watch

· Rulers

· Legal size sheets of white paper.

· Spectrometers for the supplemental “Analyzing Light” Activity. Spectrometers that provide both wavelength and electron volt scales are recommended.
Estimates of time requirements for the activities

Analyzing Light (optional):

   This optional activity utilizes spectrometers that indicate both the wavelength (in hundreds of nanometers) and energy (in electron volts).  Students compare and contrast visible spectra produced by incandescent and fluorescent light sources.  The activity requires approximate 20 minutes.

Assembling a Remote Sensing Device: 
     Directions for assembling are provided as a separate document.  There are three options.
· Have students given construct very simple model of a remote sensing device using a coated paper bowl, a skewer, and an LED. The time required will depend on the assembling skills of the students but usually requires about 15 minutes.

· Have students given construct more sensitive model of a remote sensing device using the reflector of an inexpensive flashlight battery and an LED. The time required will depend on the assembling skills of the students.  Because it involves soldering and the use of a sealant it usually requires about 40 minutes.  
· Pre-assemble the devices for students to use.  

The Remote Sensing Activity:

   The time required for students to collect data as they shine a light source onto different colors of construction paper
Sample Data and Calculations

  The following data was collected using a GE 250 watt infrared lamp as the light source.  The approximate angle of incidence of the light shining onto different colors of construction paper was 45º.  A simple model of a remote sensing satellite was constructed using a coated paper bowl that was spray painted with silver paint. The model satellite was held at a distance of 20 cm from the construction paper.
Red LED: 

· Green Paper 29 mv

· Red Paper 94 mv

· Blue Paper 33 mv

· Toward Light 3200 mv

Green LED

· Green Paper 5.5 mv

· Red Paper 2.4 mv

· Blue Paper 4.1 mv

· Toward Light 9.2 mv

Internet Resources
· The University of New Hampshire’s Measuring Vegetative Health Website

http://mvh.sr.unh.edu/index.htm
The UNH web page devoted to LEDs is:
http://mvh.sr.unh.edu/mvhinvestigations/light_investigations.htm
· NASA’s “How Are Satellites Images Different from Photographs” web site 

http://landsat.gsfc.nasa.gov/education/compositor/
· NASA’s  Remote Sensing  Tutorial at http://rst.gsfc.nasa.gov/ includes the Sea Ice Monitoring Website at:

http://rst.gsfc.nasa.gov/Sect14/Sect14_14.html
· USGS LANDSAT web site: http://landsat.usgs.gov/gallery.php
· Maps and Imagery web page of the Arctic Geobotanical Atlas
http://www.arcticatlas.org/maps/4dstructure/index
· Chesapeake and Mid-Atlantic from Space web sites
http://chesapeake.towson.edu/default.asp
http://chesapeake.towson.edu/education/instructional/plans/
