Supplementary code file:
The Labchart program is used for automating the transformed-rule up and down testing procedure. The user program presents stimuli of specified amplitudes and collects and checks correctness of responses. Labchart has a built-in support for command scripts and a stimulator feature that allows the generation of a wide variety of stimulus waveforms. Stimulus waveforms can be outputted using the PowerLab analog outputs. The analog outputs provide a computer-controlled variable voltage output that can be used to control peripheral devices. Please install the Labchart Event Manager Add-On. The Event Manager Add-On for LabChart monitors incoming signals and detects user-defined events. Here, the incoming signals from the response box button 1 and 2 are detected. 

Macro script for the transformed-rule up and down procedure:
1. Script variables: 
	Variables for the Labchart program

	Variables
	Comments

	startingamplitude=23
	Starting amplitude set at intensity level 23

	testingamplitude=0
	Amplitude step that will be applied in the next stimulation

	rndmseq
	Random sequence of numbers

	response=0
	Response of subject

	correct_count=0
	Count of correct responses

	incorrect_count=0
	Count of incorrect responses

	cycle=1
	Number of testing cycles

	writeresponse
	Writes if response of subject is correct or incorrect in datapad for each trial

	amplitudechange=0
	States if criteria for amplitude change were met and indicates direction of amplitude change (up or down) 

	changestatus=0
	States if amplitudes are currently changing towards up or down

	firstrev=0
	Indicates if the first amplitude change is in “up” or “down” direction

	changecount=1
	Counts how many times amplitude intensity was changed (starts on 1)

	prevstatus=0
	Equals variable “changestatus” from the previous cycle

	reversalcount=0
	Counts the number of reversals of amplitude change directions (from up to down or vice versa).Note that this variable will have the value “1” after the first amplitude change. After first reversal value will be “2”

	amplitudevoltage
	Voltage value to set stimulus intensity


2. Macro script: 

	startingamplitude=23

	testingamplitude=0

	rndmseq

	response=0

	correct_count=0

	incorrect_count=0

	cycle=1

	writeresponse

	amplitudechange=0

	changestatus=0

	firstrev=0

	changecount=1

	prevstatus=0

	reversalcount=0

	Amplitudevoltage



Call Doc.StartSampling 
Starts sampling of the selected device.

Call Doc.GetDataPadValue (startingamplitude)

testingamplitude = Doc.GetDataPadValue (startingamplitude)  

Sets the value of testingamplitude to the corresponding amplitude intensity listed in the Data Pad column 2. In this case this is the startingamplitude level of 23.

SetStimulatorValue 
Changes the value and units of a parameter being used by the outputs.

Output channel = 1  

amplitude value = testingamplitude

Sets the amplitude intensity to use for output 1.
Call Doc.SetStimulatorOn      

Change the On/Off state of the output.

if rndmseq = interval1 


then Call Doc.SetStimulatorWaveform (output 1, "User waveform – stim1") 

if rndmseq = interval2 


then Call Doc.SetStimulatorWaveform (output 1, "User waveform – stim2")
Chooses the waveform to use for output 1 (piezoelectric actuator). Rndmseq is an arbitrary sequence of numbers (interval1 & 
interval2)
Call Doc.SetStimulatorWaveform (output 2, "User waveform – clue") 
Chooses the waveform to use for output 2 (Monitor)
Call Doc.StimulateNow () 
Stimulation occurs immediately

Call WaitFor (hours=0, minutes=0, seconds=7.75) 
Waits for a set length of time, which is the duration length of one trial, 
before the macro continues. 

Call Script.RegisterScriptEvent (0, "Comment Added", "OnCommentAdded")  

Register events occurring in input channel 1 recording response box. 

Button 1 of response box triggers a > 1 V input 

Button 2 of response box triggers a < -1 V input

Call Doc.Find (channel 1, “event”) 

Selects the registered event value (signal < -1 V or > 1 V) 

Call Doc.ReplaceDataPadRowWithCurrentSelection() 
Replaces data 
value in 2 specified row in datapad 

Call Doc.GetDataPadValue()  

Returns the value at the specified cell in the Data pad

if Call Doc.GetDataPadValue() > 1 then response = interval1


if Call Doc.GetDataPadValue() < -1 then response = interval2
Determines if subject chose first or second interval as response

if (response=rndmseq) then 



correct_count=correct_count+1 



cycle=+1



writeresponse=”correct”



end if
Registers if response was correct, then adds to count of correct responses and to overall cycle count
if not(response= rndmseq) then 



incorrect_count=incorrect_count+1



cycle=cycle+1



writeresponse=”incorrect”



end if
Registers if response was correct, then adds to count of correct responses and to overall cycle count.
Call Doc.SetDataPadValue(sheet number, row = incorrect_count+correct_count, column= changecount+1, value= writeresponse)

if (incorrect_count>2 or (incorrect_count>1 and correct_count<5)) then 

amplitudechange=1 
Registers if criteria for amplitude increase are met (up rule)
if (correct_count>6 or (correct_count>5 and incorrect_count<2)) then 
amplitudechange=-1 
Registers if criteria for amplitude decrease are met (down rule)

if (amplitudechange = 1 or amplitudechange =-1) then 



correct_count = 0



incorrect_count = 0



end if 

Resets incorrect and correct response counts once amplitude level changes.

if (amplitudechange=1 or amplitudechange=-1)

then changestatus = amplitudechange
Updates if direction of amplitude change occurs

if (changecount=1 and amplitudechange=1) then firstrev=1


if (changecount=1 and amplitudechange=-1) then firstrev=-1
Detects the direction (up or down) of first amplitude change.

if (amplitudechange=1 or amplitudechange=-1) 

then changecount = changecount+1
Detects change in amplitude and adds 1 change to the count
if (changestatus<prevstatus or changestatus>prevstatus) 

then reversalcount=reversalcount+1
Detects reversal in direction of amplitude changes and adds 1 to the count
if ((changestatus<prevstatus or changestatus>prevstatus) and reversalcount>1) 

then Call Doc.SetDataPadValue(sheet number, row = reversalcount, column, value = startingamplitude)
Sets the value of the amplitude at reversal at a specified cell in Datapad
prevstatus = changestatus 

Sets prevstatus for use in next cycle


if reversalcount < 3 

then amplitudechange = amplitudechange*4 

Changes the number of steps in amplitude change from 1 to 4 if an amplitude change is triggered, and if reversal 3 has not been reached.
if ((reversalcount = 4 and firstrev=-1) or (reversalcount = 3 and firstrev = 1)) then 
amplitudechange = 
amplitudechange*2
Changes the number of steps in amplitude change from 1 to 2 if an amplitude change is triggered, and if the amplitudes are currently changing in the “up” direction for the second time 

startingamplitude = startingamplitude+amplitudechange
Changes amplitude intensity level (in steps) that will be applied during next stimulation.
if ((amplitudechange>=1 or amplitudechange<=-1) and reversalcount<9) 

then Call Doc.SetDataPadValue(sheet number, row, column= changecount+1, value= testingamplitude)
Gets the voltage value corresponding to the stimulus intensity level (in steps) from the datapad.
Call Doc.GetDataPadValue (1, startingamplitude, 2)


testingamplitude = Doc.GetDataPadValue (1, testingamplitude, 2)




amplitudechange =0
Resets amplitude change for next cycle

if reversals = 9 then Call Services.StopMacroExecution

Ends macro after 8 reversals


Call Doc.SetDataPadValue(sheet, row, column, changecount)


Call Doc.SetDataPadValue(sheet, row, column, reversalcount)


Call Doc.SetDataPadValue(sheet, row, column, startingamplitude)


Call Doc.SetDataPadValue(sheet, row, column, testingamplitude)
Sets the values at a specified cell in Datapad

Call Doc.GetDataPadValue (1, cycle+1, 1)


rndmseq=Doc.GetDataPadValue (1, cycle+1, 1)
With this command a new cycle (trial) is initiated.
SetStimulatorValue 
Changes the value and units of a parameter being used by an outputs.

Output channel = 1  

amplitude value = testingamplitude

Chooses the amplitude intensity to use for output 1
Call Doc.SetStimulatorOn      

Change the On/Off state of the output.

if rndmseq = interval1 


then Call Doc.SetStimulatorWaveform (output 1, "User waveform – stim1") 

if rndmseq = interval2 


then Call Doc.SetStimulatorWaveform (output 1, "User waveform – stim2")
Chooses the waveform to use for output 1 (piezoelectric actuator). Rndmseq is an arbitrary sequence of numbers (interval1 & 
interval2)
Call Doc.SetStimulatorWaveform (output 2, "User waveform – clue") 
Chooses the waveform to use for output 2 (Monitor)
Call Doc.StimulateNow () 
Stimulation occurs immediately
End Sub

