Sensation and Perception

Size Constancy Lab

This exercise is a modification of the Holway-Boring experiment and the objective is to test your ability to estimate size without the benefit of depth cues.  Two or more students will serve as the experimenters (E) while the rest of the class will serve as subjects (S).  The Es will be in the computer lab room while the Ss will remain in the hallway.  The window of the computer lab door will be covered except for a small peephole.  The Es will cover and uncover the peephole from inside the room in order to allow the Ss to view four glow-in-the-dark squares placed in different locations at eye-level inside the computer room.  With the aid of numbered comparison squares located with the Ss in the hallway, each S will look into the computer room and attempt to guess the size of the four squares with and without the help of depth cues.

Dark Condition.

In this part of the experiment, the Es must be careful not to let the Ss view the computer room while it is illuminated.  The experiment will begin with the Es inside the computer room with the lights on and with the peephole covered.  Each S will approach the computer room door and knock once.  At this signal, the Es will (1) TURN OFF THE ROOM LIGHTS and (2) UNCOVER THE PEEP HOLE.  The S will look into the room with one eye and first identify the four glowing squares (make sure you see 4 before guessing), which will be arranged in a horizontal line at eye level.  By looking back and forth between the four test squares inside the room and the ten comparison squares outside the room, S will record the sizes of the four squares from left to right.  Each test square matches the size of one of the comparison squares.  The numbers on the comparison squares (1-10) represent the length of a side in centimeters.  When S has estimated the sizes of the squares, S will knock twice on the door at which time E will (1) COVER THE PEEP-HOLE and (2) TURN ON THE ROOM LIGHTS in order to "recharge" the test squares.  After the squares have had at least 30 seconds to recharge, the next S will approach the door, knock, and take a turn at estimating the sizes of the squares.

Illuminated Condition.

This procedure is the same as that for the dark condition, except that the Ss will be looking into an illuminated room and the Es will leave the lights on and can leave the peephole uncovered.  The Ss should follow the same sequence.

Data Analysis

Calculate the mean estimated size of each square under the Dark and Illuminated Conditions (8 means).  Generate two graphs in Excel.  First create a graph with retinal image size (degrees) on the x-axis and estimated size (length of one side in cm) on the y-axis.  Retinal image size must be derived from the height (in centimeters) of the square (H) and the distance (centimeters) between the peephole and the square (D). See the algorithm below to calculate retinal image size in degrees and do this as a class.  Second, create a graph with actual size (length of one side in cm) on the X-axis and estimated size (length of one side in cm) on the Y-axis.

Graphing

Set up a table as follows for Graph 1

	Square
	Retinal Image Size (Deg)
	Estimated Size Dark (cm)
	Estimated Size Illuminated (cm)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


Set up a table as follows for Graph 2

	Square
	Actual Size (cm)
	Estimated Size Dark (cm)
	Estimated Size Illuminated (cm)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


Insert a linear trend line for the means calculated under each condition and have Excel display the R2 value on the chart.  This value represents the strength of the relationship; an R2 value close to 1 indicates a strong positive correlation, while an R2 value close to 0 indicates little or no correlation.  Compare the strength of the relationships between Retinal Image Size and Estimated size in the Dark and Illuminated conditions.  Which relationship is stronger? Evaluate the strength of the relationship between Actual Size and Estimated Size in the Dark and Illuminated conditions.  Which relationship is stronger?

Calculating Retinal Image Size

1. Divide the square's height (H) by 2.

2. Take the result and divide it by the distance between the peephole and square (in cm).

3. Take the Arctangent of this result.  This is half the image size in radians.

4. Convert to degrees.

5. Multiply by 2.

If H is the length of a square size in centimeters and D is the distance between the peephole and square in centimeters, the calculation will look like this in Excel

  =2*DEGREES(ATAN((H/2)/D)).

Assignment

You will be expected to write a full report on this lab in APA format.  Instructions will be available on the website in a document titled "How to Write a Scientific Paper."  A few hard copies are available in an envelope outside 132 Wolf, you can help yourself as long as supplies last. 

