INVESTIGATING THE FIRST LAW OF REFLECTION

Materials:

· Flashlight – Do not shine in eyes, handle carefully.

· Protractor – Caution, sharp edges.

· Mirror – Breakable, handle with care.

· Paper

· Ruler

· Pencil

Curriculum Connections:

This activity fits into the grade 8 science curriculum in “Cluster 2: Optics”. The specific learning outcomes which can be addressed through this activity are:

8-2-01 ------->
Use appropriate vocabulary related to the investigation into optics.

8-2-09 ------->
Conduct experiments to determine the law of reflection, and provide examples of reflection in daily life.

Learner Misconceptions:


There are several common misconceptions about reflection that students often have. One common one is where the students believe that the light actually stays on, or in the mirror. They don’t grasp that the light is bouncing off of the mirror and continuing to travel. For grade 6 students the common misconception is that there is a second light behind the mirror. A misconception similar to this is also apparent with grade 8 students. According to Driver (pg. 20), some grade 8 students still believe that light is in the mirror. They also have the misconception that light is only reflected off of smooth and shiny surface like a mirror when in reality, light reflects off of almost anything. Reflection off an irregular surface causes light to scatter and this is termed diffuse reflection, whereas reflection off a smooth and shiny surface is termed regular reflection.
Instructional Sequence:

The students should have some prior knowledge on the topic of reflection from previous lessons in order for them to better understand the investigation at hand. The students will have dealt with the visible and electromagnetic spectrums and how different colours are emitted as a result of different wavelengths. The students will have also learned about additive colour mixing and how our eyes detect colour and light. 

We will start with a brief theoretical introduction.  The theoretical introduction will be essential for the students to fully grasp the concept of reflection and be able to identify what is happening during the psychological part of the lesson.  In the theoretical part, the students will be given the following definitions:

· Angle of incidence

· Angle of reflection

· The normal

· Incident ray

· Reflected ray

· Point of incidence

Along with this the students will be given the following diagram:
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The brief evidential level will involve a demonstration using a mirror and a flashlight to simply show that light reflects off of a mirror. This will provide a clear example of reflection for the students before they begin their investigation. Another thing to add to the experiential level will be to include the idea of a watch and how students will reflect sunlight around the room using the face of their watches.  

We will now bring the students to the psychological level of the class. The students will be given the materials in groups of two to conduct their investigation into the first law of reflection.  

First of all, the students will be instructed to have one partner hold the mirror upright on top and in the middle of a piece of paper. Then they will trace around the edge of the mirror onto the paper. This will provide a permanent point of reference for the students if they accidentally move the mirror. Once they are done this they will use there ruler to find the halfway point of the mirror. This will be the point that they will direct the light at from the flashlight. It would be a good idea to have the students identify this as the point of incidence (they should be aware of this definition from the theoretical level at the beginning of the lesson). After this the students will be asked to use their protractor to draw a line at 90 degrees to the point of incidence. It would be a good idea to have the students identify this as the normal.

Figure 1
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Now the students will be using the flashlights. One partner will hold the mirror while the other operates the flashlight. The student with the flashlight will now shine the light at the point of incidence as shown in Figure 2 (it is important to note that the flashlight should be lying almost flat on the table surface so that we can correctly see the rays of light on the piece of paper). The students may have to change the tilt of the mirror and/or flashlight to have both the incident ray and reflected ray visible on the piece of paper. At this point one of the students will draw a line along the incident ray as well as the reflected ray (in the case where the flashlight beam is not narrow, just have the students make the line as close to the middle of the ray of light as possible).

Figure 2
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Now the students have the incident ray, the normal, and the reflected ray from their investigation drawn out on the paper. It would be a good idea at this point to have students identify where the angles of incidence and reflection are located. The students will then be asked if they see any similarities between the angle of incidence and angle of reflection.  The point of this is that the students will be able to see that the angle of incidence is equal to the angle of reflection (their measurements will probably not be exact, but they should be close enough so that they can infer that the angles are equal). After they have seen this they will be asked to explain whether this would always happen with a flat, smooth, and shiny surface. They would most likely answer that it would and then we can discuss that we can state what happened as a scientific law.

After they have completed this we will go back to the theoretical level and explain to them that this is the first law of reflection which states that the angle of incidence is always equal to the angle of reflection. We can also go further with the psychological and get them to think about what might happen if the mirror was rounded.  Once they have come to a decent conclusion we would go back to the theoretical level to discuss the physics behind the scattering of light. We would ask them what would happen to the angles of incidence and reflection, and if a clear image could be produced from this type of reflection. Eventually this would lead to a discussion on what diffuse reflection is (light scattering as it reflects off an irregular surface) and how it differs from regular reflection (light bouncing off a smooth and shiny surface and producing a clear image).

The psychological level in this investigation works very well to help the students complete the investigation and understand the concepts being addressed because they are essentially taking the reflected light and creating a visual representation of it on a piece of paper. This would help the students to make sense of how reflection is simply light bouncing off of a surface by seeing the lines they’ve drawn on the paper.
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