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A Development of computer program designed for
introductory psychological experiment and application to
introductory psychological education.

Kazuki Nishiura

Katsuhiro Ito

Abstract

The purpose of this study was to develop a computer program designed for psychological
experiment” Span of Attention” and to apply it to an introductory psychological education. We
attempted to describe it by a programming language® Visual Basic 6” for Windows 2000, and
to open the source code.

The festures of the program are (1)realization of control of rapid display by DirectX7 SDK

(2)use of high-resolution multimedia timer in order to conduct for time critical tasks (3)
programming for some experimental procedures for example, randomization of a set of stimu-
lus.

The findings of its application to class* introductory psychological experiment” describe how
to troubleshoot frequently asked questions (1)conflict problem with power management
program  (2)usefulness of Windows APl (3)memory problem with AGP graphic card.
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frmForm1.frm

Option Explicit

Private Declare Function timeGetTime Lib "winmm. dll" ()As Long
Private Declare Function Beep Lib "kernel32" (ByVa dwFreq As Long, ByVa dwDuration As Long)As Long
Private Declare Function ShowCursor Lib "user32" (ByVa bShow As Long)As Long

' DirectX7
Dim objDX As New DirectX7

‘DirectDraw
Dim objDD As DirectDraw7

Dim objDDSPrimary As DirectDrawSurface?

Dim objDDSSecondary As DirectDrawSurface?

Private Type Subject
Name As String
Age As Single
Sex As String
ExpOrder As String

End Type

Dim a As Subject

Private Type ExpCondition
Sound As Integer
Column As Integer
End Type
Dimb(1 To8, 1 To 12)As ExpCondition

Dim block As Integer, Tria As Integer
Dim upper As Integer, lower As Integer

Dim Stimulus(1 To 26) As String'

Dims(1 To8, 1 To12, 1 To 12)As String ' s( 12 12
Public bExitLoop As Boolean

Public bExitLoopUpdate As Boolean
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Public bExitLoopWait As Boolean

Dim i As Integer, j AsInteger, k As Integer'

Private Sub Form_KeyDown(KeyCode As Integer, Shift As Integer)
bExitLoopWait = False
End Sub

Private Sub Form_L oad()

frmSplash. Show

Call Shuffle

frmSplash. Visible = False

Call SubjectData

DirectX

'DirectDraw
Set objDD = objDX . DirectDrawCreate("")

'DirectDraw
Call objDD. SetCooperativeLevel(Me.hwnd, DDSCL_EXCLUSIVE Or DDSCL_FULLSCREEN)

100Hz
Call objDD. SetDisplayMode(640, 480, 8, 100, DDSDM_DEFAULT)

Dim ddsd As DDSURFACEDESC?2

With ddsd
.IFlags = DDSD_CAPS Or DDSD_BACKBUFFERCOUNT
.ddsCaps.|Caps = DDSCAPS PRIMARY SURFACE Or DDSCAPS FLIP Or DDSCAPS COMPLEX
.IBackBufferCount = 1

End With
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Set objDDSPrimary = objDD . CreateSurface(ddsd)

Dim ddcaps As DDSCAPS2

ddcaps. |Caps = DDSCAPS BACKBUFFER Or DDSCAPS_COMPLEX

Set objDDSSecondary = objDDSPrimary . GetAttachedSurface(ddcaps)

ShowCursor 0
block =8 '
Trid =12 ' 12
Call PrCondition
Call FileOpen

Fori =1 To block

If (frmDialog.Option3 = True And i <= 4) Or (frmDialog.Option4 = True And i >= 5)Then

Write #1, " "&i&" " " & b(i, 1).Column & "
Else

Write #1, " "&i&" . " & b(i, 1).Column & "
End If

call PrBlock(Int(i))
Wait (5000)

Forj=1 To Trid

Call PushKey
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Call Fixation
Wait (1000)

Call Blank
Wait (200)

Call Update(Int(i), Int(j), Int(b(i, j).Column))

Wait (50)

Cal Blank

Beep
cal Sound(Int(i), Int(j))

Call DataSave(Int(i), Int(j), Int(b(i, j).Column))
DoEvents

Wait (3000)
Next
Next i

ShowCursor 1

Write #1, Format(Now, " yywyy m d hh nn ss ")
Close #1
Unload Me
End
End Sub

Private Sub PushKey()

Dim rcRect As RECT
With rcRect
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.Top=0

.Left=0

.Right =0

.Bottom =0
End With

Call objDDSSecondary . BltColorFill (rcRect, 255)

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

objDDSSecondary . DrawText 50, 230, " ", Fase

Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)
bExitLoopWait = True

Do While bExitLoopWait
DoEvents
Loop

End Sub

Private Sub PrBlock(i As Integer)
Dim rcRect As RECT
With rcRect
.Top=0
.Left=0
.Right =0
.Bottom =0
End With

Call objDDSSecondary . BltColorFill (rcRect, 255)
objDDSSecondary . SetFont Me. Font
objDDSSecondary . SetForeColor RGB(0, 0, 0)

If (frmDialog.Option3 = True And i <= 4) Or (frmDialog.Option4 = True And i >= 5)Then
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objDDSSecondary . DrawText 100, 130,

objDDSSecondary . DrawText 100, 210,

objDDSSecondary . DrawText 100, 290,
Else

objDDSSecondary . DrawText 100, 130,

objDDSSecondary . DrawText 100, 210,

objDDSSecondary . DrawText 100, 290,
End If

Call objDDSPrimary . Flip(objDDSSecondary,

End Sub

g & ", False
" ", False
“ "&b, 1).Column & " *, Fdse

g g ", False
" ", False
“ "&b, 1).Column & " *, Fase

DDFLIP_WAIT)

' ExpData. txt

Private Sub DataSave(i As Integer, j As Integer, PrColumn As Integer)
If (frmDialog.Option3 = True And i <= 4) Or (frmDialog.Option4 = True And i >=5) Then

Select Case PrColumn
Case 1l
Write #1, s(i, j, 1), s(, j,
Case 2

Write #1, s(i, j, 1), s(i, j, 2),

Case 3

2), s(i, j, 3)

s, §, 3), s(i, j, 4), s(i, |, 5), s(i, |, 6)

Wiite#, (, §, 1), 80, J» 2), . 1, 3), 8 |, 4), 0, 15 9, i §, 6), s, 4, D, 6 1, 8), o, ), 9)

Case 4

Wie#t, o . 2), o, 1, 2 1, 3, o 1 4, o1, 9, 1 ), 5037 o1, 8), 1, 9, o0 10), o, 10), o0, ), 1)

End Select
Else

Select Case PrColumn
Case 1l
Cal savel(i, j) '
Case 2
Cal save2(i, j) '
Case 3
Call save3(, j) '
Case 4
Call saved(i, j) '
End Select
End If
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End Sub

' ExpData. txt

Private Sub Savel(i, j As Integer)
If b(i, j)-Sound =1 Then
Write #1, s(i, j, 1)
End If
If b(i, j)-Sound =2 Then
Write #1, s(i, j, 2)
End If
If b(i, j)-Sound =3 Then
Write #1, s(i, j, 3)
End If
End Sub

' ExpData. txt

Private Sub Save2(i, j As Integer)
If b(i, j)-Sound =1 Then
Write #1, s(i, j, 1), s(i, j, 2)
End If
If b(i, j)-Sound =2 Then
Write #1, s(i, j, 3), s(i, j, 4)
End If
If b(i, j)-Sound =3 Then
Write #1, s(i, j, 5), s(i, j, 6)
End If
End Sub

ExpData. txt

Private Sub Save3(i, j As Integer)
If b(i, j)-Sound =1 Then
Write #1, s(i, j, 1), sC, j, 2), s, j, 3)
End If
If b(i, j)-Sound =2 Then
Write #1, s(i, j, 4), s, j, 5), s, j, 6)
End If
If b(i, j)-Sound =3 Then
Write #1, s(i, j, 7), sC, j, 8), sC, j, 9)
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End If
End Sub

' ExpData. txt
Private Sub Save4 (i, j As Integer)
If b(i, j)-Sound =1 Then
Write #1, s(i, j, 1), s@, j, 2), s(i, j, 3), sC, j, 4)
End If
If b(i, j)-Sound =2 Then
Write #1, s(i, j, 5), s(i, j, 6), sCi, j, 7), sC, j, 8)
End If
If b(i, j)-Sound =3 Then
Write #1, s(, j, 9), s@, j, 10), s@, j, 11), sC, j, 12)
End If
End Sub

' ExpData. txt
Private Sub FileOpen()
Dim fname As String
If Right$(App.Path, 1) <> "¥' Then
fname = App.Path & "¥ExpData. txt"
Else
fname = App.Path & "ExpData. txt"
End If
Open fname For Append As #1
End Sub

Private Sub Sound(i, j As Integer)
Select Case b(i, j).Sound

Case 1l
Beep 2500, 500 ' 2500Hz 500ms
Case 2
Beep 650, 500 ' 650Hz 500ms
Case 3
Beep 250, 500 ' 250Hz 500ms
End Select
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End Sub

Private Sub PrCondition()
' frmDidog.Option3 = True - , Fase
" b(,j)-Sound =1, 2, 3
Randomize
If frmDialog. Option3 = True Then
Fori=1 To4
Forj=1 To12
b(i, j)-Sound =2
Next j
Next i
Fori=5To8
Forj=1 To12
b(@i, j)-Sound=Int((3 1 1) * Rnd 1)
Next j
Next i
Else
Fori=1To4
Forj=1 To12
b(@i, j)-Sound =Int((3 1 1) * Rnd 1)
Next |
Next i
Fori=5 To8
Forj=1 To12
b(i, j)-Sound =2
Next |
Next i
End If

b(,j).Column=1, 2, 3, 4
Dim Num(1 To 8) As Integer
Dim x As Integer: Dim x1 As Integer
Dim xx As Integer: Dim xx1 As Integer
Dim ShuffleTime As Long
Dim Shuffle As Integer: Dim Shufflel As Integer
Dim ILastTime As Long
Dim IPastTime As Long
Dim INowTime As Long
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Fori=1 To4
Num(i) =i: Num( +4) =i
Next i

ShuffleTime = 100

Randomize

ILastTime = timeGetTime()

IPastTime = 0

Do While IPastTime < ShuffleTime
INowTime = timeGetTime()
IPastTime = INowTime ILastTime

x=Int((4 1 1) *Rnd 1)
xx=Int((4 1 1) *Rnd 1)

xI =Int((8 5 1) *Rnd 5)
xx1 =Int((8 5 1) *Rnd 5)

Shuffle = Num(xx): Shufflel = Num(xx1)
Num(xx) = Num(x): Num(xx1) = Num(x1l)
Num(x) = Shuffle: Num(x1) = Shufflel

DoEvents
Loop
Fori=1 To4
Forj=1 To12
b(i, j)-Column = Num(i): b(i + 4, j).Column = Num(i + 4)
Next |
Next i

End Sub

Private Sub Fixation()
Dim rcRect As RECT
With rcRect

.Top=0
.Left=0
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.Right =0
.Bottom =0
End With

Call objDDSSecondary . BltColorFill (rcRect, 255)

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

objDDSSecondary . DrawText 290, 210, " ", Fase

Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

End Sub

Private Sub Blank()
Dim rcRect As RECT
With rcRect
.Top=0
.Left =0
.Right =0
.Bottom =0
End With

Call objDDSSecondary . BltColorFill (rcRect, 255)

Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

End Sub

Private Sub Update(block As Integer, Trial As Integer, PrColumn As Integer)

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

End With

Call objDDSSecondary . BltColorFill (rcRect, 255)

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

Select Case PrColumn
Case 1
objDDSSecondary . DrawText 290, 130, s(block, Trial, 1), False
objDDSSecondary . DrawText 290, 210, s(block, Trial, 2), False
objDDSSecondary . DrawText 290, 290, s(block, Trial, 3), Fase
Case 2
objDDSSecondary. DrawText 255, 130, s(block, Trid, 1) & s(block, Tria, 2), Fase
objDDSSecondary . DrawText 255, 210, s(block, Tria, 3) & s(block, Tria, 4), Fase
objDDSSecondary . DrawText 255, 290, s(block, Tria, 5) & s(block, Tria, 6), False
Case 3
objDDSSecondary. DrawText 225, 130, s(block, Trid, 1) & s(block, Trid, 2) & s(block, Trid, 3), Fase
objDDSSecondary. DrawText 225, 210, s(block, Trid, 4) & s(block, Trid, 5) & s(block, Trid, 6), Fase
objDDSSecondary. DrawText 225, 290, s(block, Trid, 7) & s(block, Trid, 8) & s(block, Trid, 9), Fase
Case 4
0bjDDSSecondary. DrawText 190, 130, s(block, Trid, 1) & s(block, Trid, 2) & s(block, Trid, 3) & s(block, Trid, 4), Fase
0bjDDSSecondary. DrawText 190, 210, s(block, Trid, 5) & s(block, Trid, 6) & s(block, Trid, 7) & s(block, Trid, 8), Fase
0bjDDSSecondary. DrawText 190, 290, s(black, Trid, 9) & s(block, Tridl, 10) & s(block, Trid, 11) & s(block, Trid, 12), False
End Select

Call objDDSPrimary . Flip(objDDSSecondary, DDFLIP_WAIT)

End Sub

Function Wait(n As Long) As Long
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' 100Hz 10ms
Dim VBS As Long
n=n/10

Do WhileVBS<=2 * n
If objDD. GetVerticaBlankStatus() =0 Then
Do While objDD . GetVerticalBlankStatus() =0
Loop
Else
Do While objDD . GetVerticalBlankStatus() <> 0
Loop
End If
VBS=VBS+1
Loop

End Function

Private Sub Form_MouseDown(Button As Integer, Shift AsInteger, x As Single, Y As Single)
ShowCursor 1
Unload Me
End

End Sub

Private Sub Form_Unload(Cancel As Integer)

Call objDD. RestoreDisplayMode

Call objDD. SetCooperativelL evel(Me.hWnd, DDSCL_NORMAL)
DoEvents

Set objDDSSecondary = Nothing

Set objDDSPrimary = Nothing

Set objDD = Nothing
Set objDX = Nothing
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End Sub

Private Sub SubjectData()

frmDiaog. Show

bExitLoop = True
Do While bExitLoop: DoEvents: Loop '

a.Name = frmDialog. Textl. Text
a.Age = frmDialog. Text2. Text
If frmDialog.Optionl = True Then
a.Sex=" "
Else
a.Sex=" "
End If
If frmDialog.Option3 = True Then
a.ExpOrder =" -
Else
a.ExpOrder =" -
End If

(ExpData. txt)
Call FileOpen
Write #1, Format(Now, " yyyy m d hh nmn ss "), a.Name, a.Age, a.Sex, a.ExpOrder
Close #1
End Sub

Private Sub Shuffle()

Dim x As Integer 'Rnd 1
Dim xx As Integer 'Rnd 2
Dim Shuffle As String

Dim ShuffleTime As Long '
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Dim ILastTime As Long
Dim INowTime As Long
Dim IPastTime As Long

frmSplash. ProgressBarl.Max = 8
frmSplash. ProgressBarl.Min = 0

ShuffleTime = 50
upper = 26 ' 26
lower =1

' (MHx 12  (Hx 12
Fori=1 To8
frmSplash. ProgressBarl . Value = frmSplash. ProgressBarl.Vaue + 1

Forj=1 To12

Call SetStimulus

Randomize

ILastTime = timeGetTime()
|PastTime = 0
Do While |PastTime < ShuffleTime

INowTime = timeGetTime()
IPastTime = INowTime ILastTime

X = Int((upper lower 1) * Rnd lower)
xX = Int((upper lower 1) * Rnd lower)
Shuffle = Stimulus(xx)

Stimulus(xx) = Stimulus(x)

Stimulus(x) = Shuffle

DoEvents
Loop

1

Fork=1 To 12
s@i, j, k) = Stimulus(k)
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'Listl.Additem S(i, j, k)
Next k
Next j
Next i
' 0
frmSplash. ProgressBarl.Vaue = 0
frmSplash.Labell.Visible = False
frmSplash. ProgressBarl.Visible = False

End Sub

Private Sub SetStimulus()

Stimulus(1) =" "
Stimulus(2) =" "
Stimulus(3) =" "
Stimulus(4) =" "
Stimulus(5) =" "
Stimulus(6) =" "
Stimulus(7) ="
Stimulus(8) ="
Stimulus(9) ="
Stimulus(10) ="
Stimulus(11) ="
Stimulus(12) ="
Stimulus(13) ="
Stimulus(14) ="
Stimulus(15) ="
Stimulus(16) ="
Stimulus(17) ="
Stimulus(18) ="
Stimulus(19) ="
Stimulus(20) ="
Stimulus(21) ="
Stimulus(22) ="
Stimulus(23) ="
Stimulus(24) ="
Stimulus(25) ="
Stimulus(26) ="
End Sub
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frmDialog.frm

Option Explicit

Private Sub CancelButton_Click()
End

End Sub

Private Sub Form_L oad()

End Sub

Private Sub OKButton_Click()
If Textl.Text ="" Then

MsgBox " ", vbQuestion, "
Elself Text2.Text ="" Then

MsgBox " ", vbQuestion, "
Elself Optionl.Value = False And Option2.Vaue = False Then

MsgBox " ", vbQuestion, "
Elself Option3.Value = False And Option4 .Vaue = False Then

MsgBox " ", vbQuestion, "

Else
frmForm1 . Show

frmForm1.bExitLoop = False
frmDialog.Visible = False

End If
End Sub
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frmDialog.frm

Option Explicit

Private Sub Form_KeyPress(KeyAscii As Integer)
Unload Me

End Sub

Private Sub Form_L oad()

IblVersion.Caption = " " & App.-Mgjor & "." & App.-Minor & "." & App.Revison
'IblProductName. Caption = App. Title
End Sub

Private Sub Framel_Click()
Unload Me

End Sub

Private Sub Label2_Click()

End Sub
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