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This is an experiment to determine sensory thresholds using a modern, objective psychophysical method, the Two-Alternative Forced-Choice method.  As in the Method of Limits experiment, stimulus intensity will be simulated with dot density. 

Design

The method depends upon measuring the probability of detection as a function of the intensity difference between Standard and Comparison stimulus patches.  From these data you can obtain Difference Thresholds, as you did with the Method of Limits.


On each trial, a fixation point, X, appears in the screen center, flanked a few seconds later by two rectangular speckle patches.  One of these patches is the "Standard" stimulus of fixed intensity; the other is the "Comparison" stimulus that has been increased in intensity over the Standard by some incremental number of dots. The Standard is presented randomly on the left and right. The subject (S) indicates which of the two, left or right patch, is the more intense (i.e. higher dot density). The method is objective because it does not rely on the S's honest assessment of "noticeable" differences as in the Method of Limits, but upon S's proof of detecting differences by correctly indicating "Left" or "Right".


This method requires the repeated (at least 30) presentations of the same Standard/Comparison pair, so that a hit rate (% correct) can be calculated for the Comparison-Standard difference, or increment.  As this increment is increased, the hit rate should rise from about 50% to 100%, tracing out a "Psychometric function".


The increments provided for in the program increase by factors of 2  (e.g. 1,2,4,8, ....256) rather than linearly.  When these increments are transformed to logarithms to the base 10, each is separated by a constant interval of 0.3 log units (because log 2 = 0.301).  This turns out to be a convenient stimulus step size for psychophysics generally.

Procedure

Start the Two-Alternative Forced-Choice experiment program by typing 2AFC, followed by ENTER.  A screen of information to help you run the program will appear.  Hit ENTER again to continue.  Give a name for a file in which your data is to be stored, followed by ENTER.  A menu will then be displayed.  First type 'S' to start the stimulus presentation and give yourself plenty of practice trials.  You may find that your performance improves.  The program is set up initially to do 5 trials with a Standard intensity of 200 and an increment of 128.  Indicate which patch was the more intense using the corresponding Left-and Right-Arrow keys.  If you cannot see any difference, guess!  Try entering parameter menu (P); look at results (R). When you understand how everything works. Quit the program (Q) and look at the contents of the data file.  


Restart the program for data collection in earnest. As with the MOL experiment, give the data file a name to identify both you and the standard intensity used.  Starting with an intensity of 200 for the Standard stimulus (the default value), draw up a randomly ordered list of say 6 incremental intensities varying by factors of 2, e.g. 4,8,16,32,64,128 dots, repeating each increment twice in your list. In the parameter menu, set the increment value according to your list, and set number of trials to 20.  Leave the other parameters alone.  Work through your list of incremental intensities.  After each series of 20 trials, look at the results (R) and pick the next increment according to your list.  Remember, randomize your increments.


Menu options are chosen by typing initial letters:

'P' allows you to set the Standard intensity, the increment intensity and the number of trials. Stimulus duration may also be changed but leave it at 250 milliseconds for now.

'Q' quits the program and saves your data file.

'C' continues stimulus presentation. 

'R' Lets you look at the results to date, and also lets you set the increment value.

After completing all six increments at one standard, quit the program and restart it using standards of 400 and, finally, 800.  When you finish, you should have three data files, one for each standard intensity.

The handout `Writing a Scientific Paper` tells you what sort of material goes in each section of your paper. Here are some points to address in each section - include other relevant points that occur to you. Data analysis is explained in the Results section.

INTRODUCTION

What is the aim of this experiment? What hypotheses are you testing?

METHODS

Describe: S, stimulus viewing conditions, and other relevant factors.

Why randomize the order of Standards?

RESULTS  Data analysis:
· When you have run at least 20 trials at each increment, you are ready to plot a "Psychometric Function" which relates S's response to stimulus intensity.  In this instance, plot the hit rate (% correct) on the Y-axis, against Log increment on the X-axis.  Label the X-axis in both Log and real terms.  The data should fit a smooth sigmoidal curve rising from 50% to 100%.  If your data do not look reasonably sigmoidal, or are seriously non-monotonic, consider doing extra trials, especially at increments yielding hit rates around 75%.

· Find the threshold increment, (I, in both log and real terms.  We can define it as the increment yielding a 75% hit rate.  Interpolate from your psychometric function curve.

· Calculate the Weber fraction, k, as a percentage, using the (I in real (non-log) numbers.

DISCUSSION


Methodological issues
· What are the merits of this method, compared to the Method of Limits?

· How could you improve the experiment?


Other issues

· Why should the psychometric function rise from 50%?

· Why should it be sigmoidal?

· How did your sensitivity, as measured by the Weber fraction, k, compare with that obtained by the Method of Limits?

· Did you detect differences that you couldn't "see"?  How come?







