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Teacher resource 1
EM Spectrum

This learner lead activity provides learners with the opportunity to research and deliver key information about one of the groups of the EM spectrum.

Learning outcomes: 

· To give examples of some practical uses of electromagnetic waves

· Apply the relationship between frequency and wavelength across the EM spectrum. 

· Describe hazardous effects of some groups of the EM spectrum.

· HT only: explain how the use of infrared, X-rays, Gamma ray and ultrasound can be used as alternatives in medical imaging and exploration. 

Teacher preparation: Provide learners with some websites to start research, an outline of key information needed, and some teaching ideas, a learning grid or table for learners to gather information.

Clear notes about running the activity: 

· Learners research a group of the EM spectrum in pairs or groups of 3. Advise that more able learners research IR, X rays, Gamma rays and ultrasound as LO above. This LO does not need to be included if no HT learners. 

· Learners prepare teaching tools such as an informative poster, card sort activity, PowerPoint presentation (if lap tops available). 

· Upon peer teaching, learners assign a ‘teacher’ and 1 or 2 ‘learners’ from their groups. 

· The teacher stays at an assigned station whilst learners go and gather information from the other learner teachers. A time frame at each station must be instigated, as per the needs of each individual class. 

· The learners then need to relay the information they have just gathered back to the teacher. 

· A quick quiz is then given to each individual learner to test knowledge.

Information websites for each group can be found at

· http://imagine.gsfc.nasa.gov/science/toolbox/emspectrum1.html
· http://earthsky.org/space/what-is-the-electromagnetic-spectrum
· https://www.youtube.com/watch?v=HPcAWNlVl-8 
· http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel/electromagnetic_spectrum/electromagneticspectrumrev1.shtml
· http://www.cancercenter.com/treatments/x-ray/
· https://www.iop.org/education/teacher/resources/teaching-medical-physics/gamma/file_54686.pdf
· http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/MedicalImaging/ucm115357.htm
Quick quiz for plenary

1. In terms of wavelength and frequency, compare radio and gamma waves. 

2. Ans: Radio waves have long wavelengths and a low frequency compared to gamma rays which have short wavelengths and a high frequency. 

3. In what ways do we use gamma rays?

4. Ans: Kill cancerous cells, sterilise surgical equipment, kill bacteria in food. 

5. Which EM wave has more energy: Infrared or Ultraviolet?

6. Ans: UV

7. Which is the only group of the spectrum that our eyes can detect?

8. Ans: Visible light. 

9. John needed an X-ray on his arm. He was given a lead apron to wear. Why do you think this is?

10. Ans: X rays can be hazardous. Important organs such as the heart and lungs need to be protected from X rays. Improper use of X rays can reduce immunity, cause severe burns, and mutate cells so that they become cancerous. 

Extension activity:

Radiation that has enough energy to move atoms in a molecule around or cause them to vibrate, but not enough to remove electrons, is referred to as "non-ionizing radiation." 

Radiation that falls within the ionizing radiation" range has enough energy to remove tightly bound electrons from atoms, thus creating ions. This is the type of radiation that people usually think of as 'radiation.' We take advantage of its properties to generate electric power, to kill cancer cells, and in many manufacturing processes. 

(from http://www.epa.gov/radiation/understand/ionize_nonionize.html) 
Task: divide the EM groups into ionizing and non-ionizing.
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