Proving Wave Theory using a Wave Pool
Refraction

Refraction is the bending of waves when the waves enter or leave a medium.  

Refraction was proven in the wave pool by placing glass blocks in the water and running waves over them.  The depth of the water changed, simulating a change in medium.  The waves changed direction slightly, showing that waves can be refracted.

Diffraction

Diffraction is the spreading of waves after they pass through a slit.  A slit was set in the wave pool using wax blocks, and the waves were allowed to pass through it.  Once they had passed through, the waves did not remain going in a straight direction, rather they spread out from the slit, showing the diffraction is present in waves.

Reflection

Reflection is the redirection of waves if they impact an object that can reflect them.  In the case of light, this is done by mirrors, but with water, it was achieved with a wax block.  The waves were sent towards the block, which was set up at an approximately 45 degree angle to the wave direction, and the waves bounced off the block at an angle approximately 90 degrees to their original direction, showing that waves will reflect off an object at an angle equal to the incident angle.

Rectilinear Propagation

Rectilinear propagation, or the fact that light travels in a straight line, is present in the wave pool, simply by noticing that the waves always travel in a straight line from a disturbance, like the wave generator’s arm.  

Partial Reflection, Partial Refraction

Partial Reflection is the phenomena where any light going through into a new medium, will be refracted, while some light will be reflected.  This can be shown in a wave pool by placing a glass plate on the bottom of the pool, and watching if any waves reflect off of it when the wave generator is turned on.  The waves in the wave pool would reflect because underwater there is also a wave, and that wave is not changing mediums, it is hitting a wall.  This wave would reflect and make a reflected wave away from the glass plate. Refraction was already proven in a previous step. The same process could be used to prove refraction in this instance.  
