Name of Discrepant Event:
“The Incredible Penny Caper”
Material Required: 
Empty Jars (clear and moderately small), lids for the jars (anything to cover the top which prevents light entering), pennies (# depends on # of students performing the activity), water.

Safety Considerations:
- Do not flick, throw, or use the pennies in an inappropriate manner.

-Glass jars can break and become sharp, so handle with caution.

-Lids are not Frisbees so please do not use them as such.
-Return all materials after experiment complete (no stealing the pennies).

Manitoba Middle Years Curriculum Relationship:
This discrepant event relates to Grade 8, Cluster 2 (Optics) 
SLO: 
10 -Conduct experiments to compare the refraction of light through substances of different densities.
 GLO: 
C1: Recognize safety symbols and practices related to scientific and technological activities and to their daily lives, and apply this knowledge in appropriate situations,

C2: Demonstrate appropriate scientific inquiry skills when seeking answers to questions,
 D4: Understand how stability, motion, forces, and energy transfers and transformations play a role in a wide range of natural and constructed contexts.  (Quoted directly from appendix 1 of curriculum) 

Teaching Sequence:
- Organize students into groups of 4 or 5.

-Each group is given two jars (with lids) and one penny (otherwise they may work ahead and find out the outcome of the experiment before the class does it together).

- Ask the students if anybody knows how to make a penny disappear (do they know any ‘magic’ tricks).

- If so, allow the student to perform their trick(s) for the class if they would like to share.
- Proclaim that some ‘magic’ phenomenon can be performed through science…do they believe it?  “Let’s work together to prove it”. 
- Instruct one student in each group to pick up a jar, cover it with a lid, and predict what will happen if they place the jar on top of the coin.

- Instruct students to place capped, empty jar on top of penny, and observe results. Did they predict a correct response? (Allow room for questions and explanation)

- Ask the students to make a new prediction of what will happen if a water filled jar is placed over the penny (together as a class). 
- Now instruct a second student in each group to fill one of the jars with water and re-cap jar.
- Get students to place full capped jar on top of the penny and ask if they can see the penny-observe results (was a correct prediction made?) 

- This is the time for questions and an explanation of why this occurs. 

- Explanation is accomplished effectively through diagrams. Two jars are drawn on the board. On one, displays a few dots in the jar while the other has many (to show the difference in density). Light will not be refracted through the less dense air, but water will force the rays to be refracted closely to the side of the jar making the penny ‘invisible’. The lids on the top prevent students from seeing that the light has been refracted, and is visible in a reflection on the side of the jar.
-Allow the lids to be taken off the jars revealing the visibility of the coin in the water. Note that the coin under the water filled jar is reflected on the side of the jar, and is visible at the bottom when looked on from the open top.
- Summarize the lesson emphasizing the knowledge that was attained as well, ensuring that understanding is fostered among all the students. 

Five Concluding Questions that Makes Use of Bloom’s Taxonomy:

(1) Knowledge – “Does light refract more effectively in substances that are dense? Less Dense?”

(2) Comprehension – “Illustrate, through words, diagrams, or both, why question 1 occurs”.

(3) Analysis – “Identify a way in which the coin can be made visible while viewing it through the water. Why?”

(4) Application- “Do you notice how rainbows form when the light hits a glass or a crystal?”  The same thing happens to the light as in the experiment.  The light hits the glass/crystal as a solid, straight beam, and once it passes through the crystal it is bent, and breaks into fragments which form the rainbows.  This is a form of refraction.  In out experiment it bent the light, making the penny ‘invisible’, but in a crystal or glass, it makes it bend and split into the different colors in the light spectrum.

(5) Evaluation- This would lead to another experiment with crystals and show refraction through crystals and how the color spectrum shows up once passed through a dense material like crystal.  This also completes this specific lesson, and leads into the next lesson with fluency.  Or, as a teacher, this could be made into one larger lesson plan to explain in great detail the processes of reflection and refraction.

Reference:
http://www.coe.missouri.edu/~pgermann/DiscEvent/Light/Refraction/refraction.html
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