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A development of computer program designed for introductory
psychological experiment and application to introductory

psychological education (2)
Kazuki Nishiura, Katsuhiro Ito, Takeo Kondou

Abstract

The purpose of this study was to develop a computer program designed for psychological
experiment “ Visual illusory conjunction” and“ Short term memory” , and to apply it to an
introductory psychological education. We attempted to describe it by a programming language
* Visua Basic 6" for Windows 2000, and to open the source code.

The features of the program are (1) redlization of control of rapid display by DirectX7 SDK
0 (2) use of Directlnput in order to conduct for reaction-time critical tasks[] (3) programming
for some experimental procedures] for example, reaction time.

The findings of the applications to class * introductory psychological experiment” suggest that
we would have usefulness of reaction time task with Directlnput.

Key words[J Visual Basic DirectX Reaction time task
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00000 frmexpbatafrmO000000000O0D0OOOCOOO0OOOODODOOCODOOO
Option Explicit

Private Sub cmdCancel_Click()
End
End Sub

Private Sub cmdExpStart_Click()

oooooooooooo
If txtName.Text = "" Then

MsgBox "0 0O DO0OOOOOOOODOO", vbQuestion, "OO0OOOOOO"
Elself txtAge.Text ="" Then

MsgBox "0 0O OOODOOOOOO", vbQuestion, "OOOOCOOoOQO"
Elself optSex(0).Vaue = Fase And optSex(1).Value = False Then

MsgBox "0 0O OOOOOOOOO", vbQuestion, "OOOOCOOoOoQg"
Elself txtExposure. Text = "" Then

MsgBox "0 0O DO0OOOOOOOODOO", vbQuestion, "00OOOOOO"
Elself txtISI. Text = "" Then

MsgBox "OO0O0OO0OOODOOOOODOOO", vbQuestion, "OOOOQOOooO"
Elself optVision(0).Value = False And optVision(1).Value = False Then

MsgBox "O 00 OO OOOOOOO", vbQuesiion, "0 00 O0OOODO"
Elself optNumber.Vaue = False Then

MsgBox "0D00O0O0O0OO0OOODOOOOY, vbQuesion, "OOOODOOOO"
Elself txtMemorySetSize. Text = "" Then

MsgBox "0 0000000000 DODOOOOOODO", vbQuestion, "OOOOOOOO"
Else
'D0oooooooooooooo

Subject. strName = txtName. Text

If optSex(0).Vaue = True Then
Subject.strSex = "0 0O "

Else

Subject.strSex = "0 O "
End If
Subject.intAge = Val (txtAge. Text) ‘00
Subject. intExposure = Val (txtExposure. Text) ‘00 00O
Subject.intlSI = Val (txtlSI. Text) 'ooooo

Subject.intMemorySetSize = Val (txtMemorySetSize) 'D 00000000
If optVision(0).Vaue = True Then

Subject.strVision="0 0"
Else
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Subject.strVision="0 0"
End If

If optNumber.Vaue = True Then
Subject. strStimulusSet = "number . txt" 'O 00000000
End If

If optRkeyl.Value = True Then
Subject.binRkey = True

Elself optRkey2.Vaue = True Then
Subject.binRkey = False

End If

Unload frmExpData
End If

End Sub
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00000 frmFileinfofrmO0 0000000000 COOO0OOOODODOO
Option Explicit

Private Sub Form_L oad()
DimstrStim() AsString'0 00 0000000000000

Label1(1).Caption = Subject. strStimulusSet

Uo0ooooooooo
Call FileOpen

Dooo0oooooo
Dim strStimulus As String
Do While Not EOF(1)
Input #1, strStimulus
Listl.Additem strStimulus
Loop

J0oooooooooooooooooo
Dim i AsInteger, j AsInteger, k As Integer
Dim intLcount As Integer '0 0 0O O

intLcount = Listl.ListCount
ReDim strStim(Listl.ListCount) As String

Fori =1 To intLcount
strStim(i) = Listl.List(i - 1)
Next i

‘Do00oo0oooglloooooolc0oooooon

Dim intRndl Aslinteger 'Rnd0 OO0 OO0 00O

Dim intRnd2 Asinteger 'Rnd0 OO0 OO0 00O

DimstrStrtemp As String'0 0 0 0000000000 ODOOOOOOO
Dim intMemorySettemp AsInteger '0 00000000000 ODOO0OO
Dim intTestitemtemp Asinteger ' 0 0000000000 OCOOO0OO
Dim IngShuffleTime AsLong'0 000000000

Dim intUpper Asinteger ' D OO0 OO OO

Dim intLower AsInteger ' 0 OO0 OO0

'‘0ooooo

Dim ILastTime As Long
Dim INowTime As Long
Dim IPastTime As Long
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IngShuffleTime = 5
intUpper = intLcount
intLower = 1

'96*intMemorySetSizex 100 0 (k) O OO O OOOO
Forj=1 TointTria

Uooooooooogod

Randomize 'COO0000OOOCOO

Dooooooood
ILastTime = timeGetTime()
|PastTime = 0

Do While IPastTime < IngShuffleTime
‘Doooooooog
INowTime = timeGetTime()
'Do0o00oooooooooo
IPastTime = INowTime - ILastTime

intRndl = Int((intUpper - intLower + 1) * Rnd + intLower)
intRnd2 = Int((intUpper - intLower + 1) * Rnd + intLower)
strStrtemp = strStim(intRnd1)

strStim(intRndl) = strStim(intRnd2)

strStim(intRnd2) = strStrtemp

'‘Doooaoa
DoEvents
Loop
1mooooooooooooo
Fork=1 To 10
strs(j, k) = strstim(k) Doddooooooa
Next k
Next

'96*intMemorySetSize())0 0 0 00O 0O0OOOOOOOO
Forj=1 TointTria

intMemorySet(j) = ((j + Subject.intMemorySetSize - 1) Mod Subject.intMemorySetSize) + 1
Next j

'D0000000000ooooooo
Forj=1 To 48 * Subject.intMemorySetSize
intTestltem(j) =0
intTestltem(j + 48 * Subject.intMemorySetSize) =1
Next j
Uooooooooogd
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End Sub

Randomize ‘000000000000

Dooooooooog

ILastTime = timeGetTime()

|PastTime = 0

intUpper = intTrid 'O 0000000

Do While IPastTime < IngShuffleTime
‘ooooooood
INowTime = timeGetTime()
‘Dooooooooooooono
IPastTime = INowTime - ILastTime

intRndl = Int((intUpper - intLower + 1) * Rnd + intLower)
intRnd2 = Int((intUpper - intLower + 1) * Rnd + intLower)
‘0oooooooooo
intMemorySettemp = intMemorySet(intRndl)
intMemorySet(intRndl) = intMemorySet(intRnd2)
intMemorySet(intRnd2) = intMemorySettemp
‘0oooooooooo
intTestltemtemp = intTestitem(intRndl1)
intTestitem(intRndl) = intTestltem(intRnd2)
intTestitem(intRnd2) = intTestltemtemp
oooooo
DoEvents

Loop
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00000 DXbasDOOOOOOOOODOOOOODOOOODOODOOOOODirectXo OO

'Option Explicit

DirectXDDODODOOOO

Public objDX As New DirectX7

DirectX70 00000000
Public objDD As DirectDraw?

Joodoooood
Public objDDSPrimary As DirectDrawSurface?

Joodoooood
Public objDDSSecondary As DirectDrawSurface?

25600 0000000000000 00O000OO0OOg
Public objDDPalette As DirectDrawPalette

Directinputd D O O 0O O
Public objDI As Directlnput

‘DirectinputDevicel OO0 000 O0O0O0OO0OOO
Public objDIDeviceKeyboard As DirectlnputDevice

‘DirectlnputDevicel OO OO0 O0OO00OOO
Public objDIDeviceMouse As DirectlnputDevice

bobuboooboobobobuobuoobobaba
Public keyboardState As DIKEYBOARDSTATE

'DO000000000O0bO0o0oo0oOoOoOoOoobooo
Public mouseState As DIMOUSESTATE
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'‘DirectDrawd O O

Public Sub InitDirectDraw()

DirectDran0 0000 QOO0 0O0O
Set objDD = objDX . DirectDrawCreate("")

‘DirectDrawn0 D0 00000
Call objDD . SetCooperativel evel (frmMain.hWnd, DDSCL_EXCLUSIVE Or DDSCL_FULLSCREEN)

000000000000000000000000000000000
Call objDD. SetDisplayMode(640, 480, 8, 0, DDSDM_DEFAULT)

oooboboboboon
Dim ddsd As DDSURFACEDESC2

'D00000000000000000000000000aQ

With ddsd
.IFlags = DDSD_CAPS Or DDSD_BACKBUFFERCOUNT
.ddsCaps.|Caps = DDSCAPS _PRIMARY SURFACE Or DDSCAPS _FLIP Or DDSCAPS_COMPLEX
.IBackBufferCount = 1

End With

‘Doooooooooooon
Set objDDSPrimary = objDD . CreateSurface(ddsd)

Dooooooooooon
Dim ddcaps As DDSCAPS2

0D000000000000000000000000000
ddcaps. |Caps = DDSCAPS BACKBUFFER

0o0ooooooooooo
Set objDDSSecondary = objDDSPrimary . GetAttachedSurface(ddcaps)

End Sub

‘Directinputd O O

Public Sub InitDirectinput()

DirectinputD D0 O OCO0OOO
Set objDI = objDX . DirectlnputCreate()
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oo0oooooooood
Set objDIDeviceKeyboard = objDI . CreateDevice("GUID_SysKeyboard")

U00o0o0opoooooO0oooooooooogo
Call objDIDeviceKeyboard. SetCommonDataFormat(DIFORMAT_KEYBOARD)

obooooooobooobooooboobogoo
Cdl ohjDIDeviceK eyboard. SetCooperativelevel(frmMain. hiwnd, DISCL_BACKGROUND Or DISCL_NONEXCLUSIVE)

Dooobobobobon
Dim diProp As DIPROPLONG

With diProp
.1Size = Len(diProp)
.IHow = DIPH_DEVICE

.|Data = 64
.10bj = DIPROP_BUFFERSIZE
End With

Call objDIDeviceKeyboard. SetProperty ("DIPROP_BUFFERSIZE", diProp)

Doooooooooooooon
Call objDIDeviceKeyboard. Acquire

'Dooooooooo
Set objDIDeviceMouse = objDI . CreateDevice("GUID_SysMouse™)

00000000 0ooooooooogg
Call objDIDeviceMouse. SetCommonDataFormat(DIFORMAT_MOUSE)

0o0o0oo0oooo0ooooooo
Cdll objDIDeviceMouse. SetCooperativel evel (frmMain.hwWnd, DISCL_BACKGROUND Or DISCL_NONEXCLUSIVE)

0000o00o0o00oooooooo
Call objDIDeviceMouse. Acquire

End Sub
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‘DirectXOD OO O

Public Sub TerminateDX ()
ooooooooooog
Call objDD. RestoreDisplayMode

oooooooo
Call objDD. SetCooperativeL evel (frmMain.hWnd, DDSCL_NORMAL)

DoEvents

Set objDDPalette = Nothing

Set objDDSSecondary = Nothing
Set objDDSPrimary = Nothing
Set objDD = Nothing

Call objDIDeviceKeyboard. Unacquire
Call objDIDeviceMouse. Unacquire

Set objDIDeviceKeyboard = Nothing
Set objDIDeviceMouse = Nothing
Set objDI = Nothing

DirectXOOOOOOOOO
Set objDX = Nothing

End Sub
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00000 MemoryScanning.basD OO 0DO0000O000O0OO0O0O0O0O0OOO00ODOOO
ooboooobooo

Option Explicit

oooooooooo
Public Declare Function timeGetTime Lib "winmm.dll" () AsLong

'Beepl
Private Declare Function Beep Lib "kernel32" (ByVd dwFreq AsLong, ByVa dwDuration AsLong) AsLong

'Joodood
Private Declare Function ShowCursor Lib "user32" (ByVa bShow As Long) AsLong

oooooooo

Public Type SubjectData
strName As String
intAge As Integer
strSex As String
strVision As String
intExposure As Integer
intlSI As Integer
strStimulusSet As String
intMemorySetSize As Integer
binRkey As Boolean

End Type

Public Subject As SubjectData

Public Const intTrial = 384 '96 * Subject.intMemorySetSize' 000000 OO0 O9%0O 00O
oooooo
Public IngBGcolor As Long '‘ooo

Public strS(intTrial, 10) AsString '00 00000000

Public intMemorySet(intTria) Asinteger '0 0000 O 0O O O 1-intMemorySetSizell
Public intTestltem(intTrial) Asinteger '0 00000000 ODOYes O0ONod
Public intTestltem2 AsInteger ' D 0000000000000 OODOOO
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Public intkeys As Integer '‘0o0Doooon
Public IReactionTime AsLong'0 0 00000

Public iTria AsInteger ' 00000

Public bExitLooplnst As Boolean ‘0oag
Public bExitLoopPushkey As Boolean ‘0o0o0oDgon
Sub Main()

Dimi Aslinteger, j Asinteger ‘000000
IngBGcolor =255 '0 00
00000oooooooo
frmExpData. Show 1

ODOo000O0OfmFleinfo0 0000000000 0O0O0OOOOO0O0O0O00O0O0OO0O0OO
Load frmFilelnfo
Unload frmFilelnfo

'DOoO0D0D00O0
'‘DirectDrawd O O
Cadll InitDirectDraw

'Directlnput] O O
Call InitDirectlnput

Load frmMain

00000000000000000000000
0ooo00ooon
Call SaveSubject

‘Dodoooooicoojooo
For iTrial =1 To intTrial
‘Do0ooooo
If iTrial =1 Then
‘Do00oOoooooon
ShowCursor 0

‘D000oooog
Cadll Instruction

End If

oooooooooog
intTestlitem2 = PositionT(iTrial)
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'J000D0DO0D0oDO0o0oooOoDOooooDoon
Call Blank
Call Pushkey

‘Do0ooooo

'Jo000D0DoO0oDO0ooooDOooDoDooDoooo
Cadll Fixation

‘00000000
Wait (1000)

‘Doboboon
Call Blank

00000000000000
Wait (Subject.intlSl)

oooooo
For j =1 To intMemorySet(iTrial)

‘00000
Call Update(iTrid, j)

‘nooooono
Wait (Subject. intExposure)

Dobobooboon
Call Blank

0oo000oon
Wait (Subject.intlS))

Next j

‘Do00oooo

'‘Do00ooo
Cadll Fixation
Wait (1000)

Call PhaseTests(iTridl)

Uooooooooood
Call Saveltems(iTrial)
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000000000000
Wait (500)

Next iTria

'D00000000bOO000o0oOoOoon
Call FileClose

'D00o00ooogn
ShowCursor 1

DirectXO O OO
Call TerminateDX
Unload frmMain
End

End Sub

Doooboobobobg

Public Sub FileOpen()

‘todgoogoooo
Dim fnamel As String
If Right$(App.Path, 1) <> "¥' Then
fnamel = App.Path & "¥"' & Subject. strStimulusSet
Else
fnamel = App.Path & Subject. strStimulusSet
End If
Open fnamel For Input As #1

‘Dooooood
Dim fname2 As String
If Right$(App.Path, 1) <> "¥' Then

fname2 = App.Path & "¥MemoryScanningData. txt"
Else

fname2 = App.Path & "MemoryScanningData. txt"
End If
Open fname2 For Append As #2

End Sub
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oboboooooooooon

Public Sub FileClose()
Dim i As Integer

00o0oooooooooooooo
Write #2, Format(Now, "0 0O O 0O yyyyd mO dO hhJ nnJ ss0 ™)

Close #1, #2

End Sub

‘ooboobobon

Public Sub SaveSubject()

0o0o000o0ooDoooooooog

Write #2, Format(Now, "0 O 0O O yyyyOd mO dO hhD nnOJ ssO0 "), Subject. strName,
Subject.intAge, Subject.strSex, Subject.strVision, Subject.intExposure, Subject.intlSl,
Subject. intMemorySetSize

End Sub

‘Doooooa

Public Sub Saveltems(i As Integer)
Dim j As Integer

‘Do0ooooogo
‘Write #2, Subject. strName, Subject.intAge, Subject. strSex, Subject. strVision,
Subject.intExposure, Subject.intlSl, Subject.strStimulusSet, "O" & i & "O 0",

‘Doooooo

Forj=1 To 10 'intMemorySet(i)
Write #2, strS(i, j),

Next j

Write #2, intMemorySet(i), intTestitem(i), intKeys, IReactionTime
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End Sub

oooooon

Public Sub Fixation()
Dim rcRect As RECT
With rcRect

.Top=0

.Left=0

.Right = 640

.Bottom = 480
End With

'Uo0o00o0oooooooooooooon
Call objDDSSecondary - BltColorFill (rcRect, IngBGcolor)

oooooo
objDDSSecondary . SetFont frmMain. Font
objDDSSecondary . SetForeColor (RGB(0, 0, 0))
objDDSSecondary . DrawText 290, 210, "O", Fase

'Dooooooooooo
Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

End Sub

‘Doooooa

Public Sub Blank()

Dim rcRect As RECT

With rcRect
.Top=0
.Left=0
.Right = 640
.Bottom = 480

End With

000000000 0ooooooon
Call objDDSSecondary . BltColorFill (rcRect, IngBGcolor)

'0Do0oooooooooo
Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)
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End Sub

‘ooogo

Public Sub Update(i As Integer, j As Integer)
Dim rcRect As RECT
With rcRect
.Top=0
.Left=0
-Right = 640
.Bottom = 480
End With

'Uo0oo0oooooooooooooon
Call objDDSSecondary - BltColorFill (rcRect, IngBGcolor)

oooooo
objDDSSecondary . SetFont frmMain. Font
objDDSSecondary . SetForeColor (RGB(0, 0, 0))
objDDSSecondary . DrawText 290, 210, strS(i, j), Fase

Uooooooooood
Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

End Sub

oDooon

Public Sub Update2(i As Integer)
Dim rcRect As RECT
With rcRect
.Top=0
.Left=0
.Right = 640
.Bottom = 480
End With

000000000 0ooooooon
Call objDDSSecondary . BltColorFill (rcRect, IngBGcolor)

oooooo
objDDSSecondary . SetFont frmMain. Font
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objDDSSecondary . SetForeColor (RGB(0, 0, 0))

If intTestitem(i) =0 Then

YesU OO

objDDSSecondary . DrawText 290, 210, strS(i, intTestltem2), False
Else

‘NoO O O

objDDSSecondary . DrawText 290, 210, strS(i, 10), Fase
End If

Uooooooooogd
Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

End Sub

Do0o0ooooogOdintMemorySetD OO0 0000
‘ooooon

Public Function PositionT (i As Integer) As Integer
Jooooooo
Randomize

'D000000dintMemorySetl 0 O
PositionT = Int(intMemorySet(i) * Rnd + 1)

End Function

DoooboooboobDiomsOOOOnDO

Public Function Wait(n As Long) As Long
'D0000000000000000100HzZOOO1omsOOOmsOOOO0O0O
Dim VBS As Long
VBS=0
'n=n/10 '100HzO O O
n=n*60 /1000 '60HzO OO

ODo00d00o00Oo00oD0ooboouoboooboodg
Do While VBS <= CLng(Format(2 * n, "#0"))
If objDD. GetVerticaBlankStatus() =0 Then
Do While objDD . GetVerticalBlankStatus() =0
Loop
Else
Do While objDD . GetVerticalBlankStatus() <> 0
Loop
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End If

VBS=VBS+1
DoEvents ooooooOoooOoooooo
Loop

End Function

‘oo

Public Sub Instruction()

Dim rcRect As RECT
With rcRect
.Top=0
.Left=10
.Right =0
.Bottom =0
End With

Call objDDSSecondary - BltColorFill (rcRect, IngBGcolor)

'oooooo

frmMain. FontSize = 20

objDDSSecondary . SetFont frmMain. Font
objDDSSecondary . SetForeColor (RGB(0, 0, 0))

objDDSSecondary . DrawText 50, 200, "O 000000 OO0OOO", Fase
objDDSSecondary . DrawText 200, 250, "0 000000 0OODOOOO", Fase
'D00000oooDOooaon

Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

oooooooooo
bExitLooplnst = False
Do While Not bEXxitLooplnst

Dooooooooooooon
Call objDIDeviceKeyboard. GetDeviceStateK eyboard(keyboardState)

0o0oooooooooogoo
Call objDIDeviceMouse. GetDeviceStateM ouse(mouseState)

00000oo0oo0o00oooooooooooooon
If mouseState. buttons(1) Or keyboardState. Key(DIK_SPACE) <> 0 Then

'‘Beepl]
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Beep 650, 50

Wait (500)
'0oooooo
bExitLooplnst = True

Elself keyboardState. Key(DIK_ESCAPE) <> 0 Then

‘Do0ooooo
Call FileClose
Call TerminateDX
Unload frmMain
End

End If
Loop
frmMain.FontSize = 36

End Sub

‘oooobo

Public Sub Pushkey()

Dim rcRect As RECT
With rcRect

.Top=0

.Left =0

.Right =0

.Bottom =0
End With

Call objDDSSecondary . BltColorFill (rcRect, IngBGcolor)

'‘0ooooo

frmMain. FontSize = 20

objDDSSecondary . SetFont frmMain. Font
objDDSSecondary . SetForeColor (RGB(0, 0, 0))

objDDSSecondary . DrawText 100, 200, "0" & iTrid & "00" & "0" & intTrid & "0", Fase
objDDSSecondary . DrawText 100, 250, "0 0000000000 OOOO", Fdse
'Do0oooooooooo

Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

‘Doooooooon
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bEXitL oopPushkey = False
Do While Not bEXxitLoopPushkey

Jooooooooooooo
Call objDIDeviceKeyboard. GetDeviceStateK eyboard(keyboardState)

0o00ooooooooooooo
Call objDIDeviceMouse. GetDeviceStateM ouse(mouseState)

J000o0oooooo0ooooooooooooooo
If keyboardState. Key(DIK_SPACE) Or mouseState. buttons(1) <> 0 Then
'‘Beepl
Beep 650, 50
Wait (500)
'Doooooo
bEXxitLoopPushkey = True

Elself keyboardState. Key(DIK_ESCAPE) <> 0 Then

'Do0ooooon
Call FileClose
Cal TerminateDX
Unload frmMain
End

End If
Loop
frmMain.FontSize = 36

End Sub

‘Doooood

Public Sub PhaseTests(i As Integer)

0oo00ooo
Call Update2(i)

'Doooooo
'‘ooooo

Dim ILastTime As Long
Dim IPastTime As Long
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ILastTime = timeGetTime()
ooooo

bEXitL oopPushkey = False

Do While Not bExitLoopPushkey

U0000oo0o0o0o00ooooooooo00oooooooooOooo
Dim didod(64) As DIDEVICEOBJECTDATA
Call objDIDeviceKeyboard. GetDeviceData(didod, DIGDD_DEFAULT)

oooooooooooooooooobobooooooo
Dim j As Integer
Forj=0 To64
Jooooooooo
If didod(j).I0fs = DIK_J Then
If didod(j) .IData = 128 Then
'Dooooo
IReactionTime = didod(j) - ITimeStamp - ILastTime
'Dooooo
If IReactionTime > O Then
‘Dooooo
IReactionTime = didod(j) - ITimeStamp - [LastTime
‘Dooooo
If Subject.blnRkey = True Then
intkeys=0 'Yes O

Else
intKeys =1 'NoO O
End If
'noooooon
bExitLoopPushkey = True
End If
End If
End If

FOoooooooo
If didod(j).IOfs = DIK_F Then
If didod(j)-1Data = 128 Then
'oooooo
IReactionTime = didod(j) .| TimeStamp - ILastTime
If IReactionTime > O Then
'0ooooo
IReactionTime = didod(j) .| TimeStamp - ILastTime
'0ooooo
If Subject.blnRkey = True Then
intkeys =1
Else
intkeys =0
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End If

‘0oo00oDoo
bExitLoopPushkey = True
End If
End If
End If
Next j
DoEvents

DO0000D00d0DoD000oDO00o0DO00o0Do0o0o0oDDOoOooDOoOon
oooooooao
Erase didod
Loop

End Sub
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