Name 




Psychophysical Methods Laboratory

1. Classical Methods of Psychophysics
These exercises make use of a HyperCard stack developed by Hiroshi Ono. Open the PS 325 folder and then the Precision and Accuracy folder and click on Psychophysics [image: image1.png]&
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First, use the Method of Limits module. Define the terms below for the Method of Limits (so that you know how to compute the values later). You can get access to definitions for the terms in the Overview and Objectives part of the program or you can use the dictionary in the program to define the terms. For example, after clicking on Overview and Objectives, you’ll see:
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Underlined terms are hyperlinks, so click on them for more information. Thus, to learn more about the definition of an Upper Threshold, click on that link to see:
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For most terms, an actual computation will be needed, so concentrate on that objective in your definitions. Note that these exercises are directed toward the determination of difference thresholds rather than absolute thresholds.

	Term
	Definition for Method of Limits

	Upper Threshold


	

	Lower Threshold


	

	Interval of Uncertainty


	

	Point of Subjective Equality


	

	Point of Objective Equality


	

	Just Noticeable Difference (jnd)


	


Next, carefully read the Operating Instructions to be sure that you know how to use the module. You won’t know how to respond if you don’t first read the instructions! Then run through the Tutorial and Quiz. Note that you have three responses available on each trial (shorter, equal, and longer). A trial doesn’t end until you’ve shifted to the “opposite” response. That is, on an ascending series, you’ll respond with shorter for a while, then equal for a while (maybe a short while), and then longer. It’s only when you respond longer that the trial will end and the next trial begin. First, complete the tutorial. At the end of the tutorial, you’ll receive some summary information about the procedure (preparatory to taking the quiz). Then, you’ll see your actual data. Shown below are some typical data for this task:

[image: image5.png]Psychophysics

10

1

Trial

Nt Page

@

1o

woonnon

woonnonns)

[ELEEEEER

wonnnon

wibual
uosLiedwo

)
B

™
B

)
B

n
<

Typical data

=

Previous Page





While you have your data in front of you, and before taking the quiz, record your Upper and Lower Thresholds (using your definitions) for each of the 10 trials. Note, for instance, that on Trial 1 the UT would be midway between the L response (50.5) and the last = response (50), or 50.25. On Trial 1 the LT would be halfway between the last S response (48.5) and the first = response (49), or 48.75. When you’re done, compute the mean of the Upper and Lower Thresholds and enter those values on the far right of the table.

	1 UT
	2 UT
	3 UT
	4 UT
	5 UT
	6 UT
	7 UT
	8 UT
	9 UT 
	10 UT
	Mean

	
	
	
	
	
	
	
	
	
	
	

	1 LT
	2 LT
	3 LT
	4 LT
	5 LT
	6 LT
	7 LT
	8 LT
	9 LT
	10 LT
	Mean

	
	
	
	
	
	
	
	
	
	
	


What is your jnd? 


What is your IU (Interval of Uncertainty)? 

 

What is your PSE (Point of Subjective Equality)? 



Is there any indication of Errors of Habituation or Anticipation? 



OK, now take the quiz! (Your answers above should help you a lot. Or you can work through the quiz to allow you to answer the above questions.)

Method of Constant Stimuli

Use the Method of Constant Stimuli module just as you used the Method of Limits module. First, use the Overview and Objectives module to define the terms below so that you know how to compute them later. Note how these definitions might differ from those used in the Method of Limits.

	Term
	Definition for Method of Constant Stimuli

	Upper Threshold


	

	Lower Threshold


	

	Interval of Uncertainty


	

	Point of Subjective Equality


	

	Just Noticeable Difference (jnd)


	


Once you figure out how to use the program, using the Operating Instructions, run yourself through the Tutorial and Quiz.

After you run through the tutorial, you’ll see data like those shown below. The standard stimulus is always 50. Thus, when the comparison stimulus is 45, you should never (or rarely) respond longer. Thus, the % longer response should be 0 (or near 0). [Conversely, the % shorter response would be 100 (or near 100).] As the comparison stimulus nears 50, your % longer response should increase. Finally, as the comparison gets longer still (e.g., 55), your % longer response should be at (or near) 100.
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If these data were plotted, they would look like this:
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As you can see, there is rarely an abrupt shift from 0% longer to 100% longer. Instead, there is a gradual transition that often looks like the cumulative normal distribution (normal ogive).

What is your PSE? 



What is your Upper Threshold? 


What is your Lower Threshold? 



What is your IU (Interval of Uncertainty)? 



What is your jnd? 



Now take the quiz! (Your answers above should help you a lot. Or you can work through the quiz to allow you to answer the above questions.)

Method of Adjustment

Use the Method of Adjustment module just as you used the previous two modules. First, use the Overview and Objectives module to define the terms below so that you know how to compute them later. Note how these definitions might differ from those used in the other methods.

	Term
	Definition for Method of Adjustment

	Upper Threshold


	

	Lower Threshold


	

	Interval of Uncertainty


	

	Point of Subjective Equality


	

	Just Noticeable Difference (jnd)


	


Once you figure out how to use the program, using the Operating Instructions, run yourself through the Tutorial and Quiz.

After you run through the tutorial, you’ll see data like those shown below. Note that these data show a slight tendency to overestimate (mean adjusted value is not 50, but ~52). Your data may show a similar tendency or you might tend to underestimate.
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Do you remember how to compute a standard deviation? (Or can your calculator do so for you?) If so, you’ll be able to compute your jnd, and then your LT and UT. Otherwise, you can let the program do the work for you in the context of the quiz.

What is your PSE? 



What is your jnd? 



What is your Upper Threshold? 


What is your Lower Threshold? 



Now take the quiz!

How would you compare your PSE and jnd for the three methods? Why might they differ?

	

	

	

	

	

	


2. Signal Detection Experiment
You can actually design your own experiment, so let's start by devising a short, simple experiment. Click on the “Set Variables” button. Set the probability of the signal to .5 (so a signal will appear on 50% of the trials). Set the signal duration to 1000 msec. Set the signal strength to 1 pixel. Set the number of trials to 10. Set the signal color to black (0,0,0) which is the color in the lower left part of the array of colors. Then click on the "Start Experiment" button. To begin each trial, you need to click on the "Start Trial" button. If you detect the little dot, then press the "Signal Detected" button (F). If you don't detect the little dot, then press the "No Signal Detected" button (J). You get feedback on each trial. At the end of the 10 trials, you'll see the summary statistics at the Results tab. OK, that should have been fairly easy. In fact, it may have been too easy. You may have gotten 100% hits (percent correct when signal present) and 100% correct rejections (percent correct when signal absent).

If so, let’s make your task a little more difficult. Click on the “Set Variables” button again. Then, set the probability of the signal to .5 (so a signal will appear on 50% of the trials). Set the signal duration to 1000 msec. Set the signal strength to 1 pixel. Set the number of trials to 20. Set the color to a dark gray (153,153,153), which is the 4th or 5th down from the top left. [If you still get 100% correct, you should reset the duration to 500 msec or less.] You should run yourself on this task until you get to the point where you aren’t simply guessing (equal Hits and False Alarms) and where you aren’t 100% correct. When you reach that point, record your data below.

What is your percent correct when signal present? 


What is your percent correct when signal absent? 


Compute your proportion Hits [% correct when signal present x .01]: 


Compute your proportion False Alarms [(100 - % correct when signal absent) x .01] 


Place your data on the ROC chart below. Can you get a sense of your sensitivity (d’)?
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For the statistically inclined, here’s how to compute your own d’. 

First, find the z-score associated with your proportion Hits. 


[For example, suppose that your proportion Hits was .80. The z-score associated with .80 above the z-score (and .20 below the z-score) would be -.84. Thus, the person’s criterion would be .84 standard deviation units below the mean.]

Signal + Noise Distribution

[image: image10.wmf]
Next, compute the z-score associated with your proportion False Alarms. 



[For example, suppose that your proportion False Alarms was .10. The z-score associated with .10 above the z-score (and .90 below the z-score) would be 1.28. Thus, the person’s criterion would be 1.28 standard deviation units above the mean.]

Noise Distribution

[image: image11.wmf]
[The “trick,” of course, is to recognize that the two criterion lines are the same, which means that the distance between the means of the two distributions (d’) would be the sum of the absolute values of the two distributions, or 2.12.]

Your d’ would be the sum of the absolute value of your two z-scores. 




3. Magnitude Estimation Judgments
Respond to each of the 6 stimuli by placing a number in the response box for each trial.

	Trial
	Your Response

	Trial 1


	

	Trial 2


	

	Trial 3


	

	Trial 4


	

	Trial 5


	

	Trial 6


	


4. Category Scale Judgments

Respond to each of the 6 stimuli by placing an X in one of the 7 “boxes” from “Very Small” to “Very Large.” 

	Trial
	Very Small
	
	
	
	
	
	Very Large

	Trial 1
	
	
	
	
	
	
	

	Trial 2
	
	
	
	
	
	
	

	Trial 3
	
	
	
	
	
	
	

	Trial 4
	
	
	
	
	
	
	

	Trial 5
	
	
	
	
	
	
	

	Trial 6
	
	
	
	
	
	
	


5. Graphing Magnitude Estimation Data

Use the graph on the next page to graph your magnitude estimation judgments as a function of the actual areas of the squares.
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