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ABSTRACT

An embedded system hardware is composed of a processor, peripheral devices, and 
firmware. The firmware includes bootloader and kernel. The bootloader is a program 
designed to boot the operating system, and responsible for initializing the peripheral devices 
to make the environment stable before kernel started. If the bootloader is abnormal, the whole 
embedded system should don’t work. So, the bootloader is very important in the embedded 
system. 

This study based on PXA270 evaluation platform and develops a simple command to 
erase flash block, download OS image file and flash OS image file without using a lot of 
instructions provided by bootloader. Through the developed command, the operating system 
porting of embedded system should be much more facilitated and easier than before. 

Keywords: Bootloader Embedded System Kernel 
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The Study for Electrostratigraphic Properties of the 

Sedimentary Petrological Area in Taiwan 
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ABSTRACT

This paper discusses and summarizes common electrostratigraphic properties of 
sedimentary petrological area in Taiwan. 

 

Keywords: Direct current resistivity method,Apparent resistivity, Electrostratigraphic. 



22     

  

 

    
apparent resistivity

,1990a

electrostratigraphic

 

    
 

 

 

 

OYO Mcohm-I
850 VPP=400

( )  1.0 % ( ) 0.5 % 
(stacking)  

 

( )

(  )
(  )

 

            I      1     1        1     1 
     V =  (    )  (    )    (1) 
           2     AM   BM      AN    BN 
 

       V  
                
             I    
             AM,BM,AN BN  



  23

 

(1)  

                     V 
            a  K                            (2) 
                    I 

K 

 (2) a 
(apparent resistivity)

 

 

 

1990 ( Second-Order Marquardt Method ;Jupp 
and Vozoff ,1975) 1990 (1990a)

 Zohdy(1989)

Zohdy 
 

   (A)  

   (B)  

   (C)  

   (D)  

 

 

    

200



24     

  

 

( ).
 

( ).
 

( ).

 

    (1987a)
(1989)

(1987a)
(1990b) (1992a)

 

    
 

                            

   2500( ) 

  1800-2500( ) 

   500-1800( ) 

   250-1100( ) 

   150- 450( ) 

    80- 350( ) 

    60- 250( ) 

      25- 500( ) 

    40- 100( ) 

    40 ( ) 

    

 



  25

 

 

     

1.  

2. 
 

3.  

4.  

5.  

6. 
(Key bed)  

7. 
phase change

( ,1992b) ,1976
B

B

100
 

8. 4.

 

9.  

10. 
( ,1987) ,1993

 

    



26     

  

 

    ( ) ( )

,1992 10 50
40 50

s

 

 

 

    
RIP Resistivity Image Profiling

NMR Nuclear Magnetic Resonance

 

    

10

 

    
10   

 

    

1. Jupp, D.L.B., Vozoff, K.,1975.  Stable iterative methods for geophysical inversion, 
Geophy. J. Roy. astr. Soc.,42,957-976. 

2. Zohdy,A.A.R.,1989.  A new method  for the automatic  interpretation  of 
Schlumberger and Wenner sounding curves,Geophys.,54,245-253. 

3. ,1976. , , , ,215-221  

4. ,1987. ,
 



  27

 

5. ,1987a. ,
 

6. ,1987b. 
,  

7. , 1989. 
  

8. ,1990. 
,  

9. ,1990a. , 1990
 

10. ,1990b. ,  

11. ,1992a. ,
 

12. ,1992b. ,
,V.6,251-262. 

13. ,1992. ,
 

14. , ,1993. (D-05)
,  



28     

  

 



  29

 

29-38  

  

RFID -  

           

Ray-Chen Hou     Yew-Hong Fang 
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RFID
RFID 

 

RFID  

ABSTRACT 
 Technology of human nature and progress of science and technology can be used to 
enhance the quality of human life, in particular, the Internet is the star of today to take 
advantage of the network monitoring can achieve the good management and energy saving, 
we are happy to see. Radio frequency identification RFID locks plus network used in student 
dormitories, accommodation classmates personal key management issues through the cloud to 
manage student accommodation and living conditions, but also can improve. Power 
management with RFID network can achieve effective management of user fees and monitor 
valuables. Students not in the dormitory lights, computers, air conditioners, forgot to close the 
generated energy is wasted in the case of casual, developed the system will achieve the ideal 
user fees also will not happen, and will not cause me used alone while others need co-
payment unfair situations, using the evolutionary campus system can cultivate the habits of 
the students the proper use of energy. 

Keyword:  RFID, Network Monitoring, Power Management 



30     

  

 
RFID (Radio Frequency Identification)

Wal-Mart
21 10 e M U

U Ubiquitous  

1969  ARPANET 
1980 TCP/IP

1990
2002 2 5 5

 

Cloud Computing

 

-

 

 

 
RFID

RFID
 RFID

RFID

 

RFID  

    RFID RFID
RFID 

RFID 
RS232 Com Port EM1206(Tibbo )  EM1206

RS232

RFID

 



  31

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RFID  

RFID
RFID

RFID
RFID

 

 

 



32     

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RFID  

 

 

 

RFID  

  

 



  33

 

 

RFID  

    RFID
Tibbo EM1206 RS232 

PC RFID  

 

  

 

   

 

RFID  



34     

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tibbo EM1206  

 

 

 

 

 

 

 

 

 

 

 

 

 

PC  



  35

 

RFID  

     RFID Tibbo EM500 
RS232 

RS232  EM500 PC
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tibbo EM500  



36     

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



  37

 

 

RFID 
RFID  

RFID  

 

RFID  



38     

  

: 

1. 
 

2. RFID

 

3. Tibbo EM 
Web Server

 

4. Tibbo 
 

5. RFID

 

 

.  
RFID

 

 

 

 

[1] RFID pp.2-1~2-17 2011 

[2] pp.11-24~11-29 2006 

[3] MCS-51 C pp.2-1~2-8 2006 

[4] C++ Builder 6 pp.3-1~3-14 2002 

[5] Tibbo http://docs.tibbo.com/ 

[6] Tibbo http://tibbo.com/products/ 

[7] Tibbo Firmware http://tibbo.com/downloads/basic/firmware.html 

 



  39

 

39-45  

  

 

A Digital Nonrecursive FIR Filter Design Based on 
Window Exponential Function 

1     1     2 
Chang-Hsun Hsieh1    Yong-Long Dai1   Guo-Sing Huang2 

 

1   Department of Information Technology and communication 
2   Graduate Institute of Electrical engineering 

 
 

 
(stopband)

(subband coding)
(leakage)

(FIR digital filter)
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ABSTRACT 
As the signal to be filtered has great concentration of spectral energy, the far-end stopband 

attenuation is the most significant parameter. In a sub-band coding, the filter is intended to 
separate out various frequency bands for independent processing. In case of speech, e.g. the 
far-end rejection of the energy in the stopband should be large enough so that the energy 
leakage from one band to another is can be minimized. In this paper, we proposed a new 
windows function. This function featured with a less far-end stopband attenuation than Kaiser 
and exponential windows function. 

 
Keyword:  windows function,far-end stopband attenuation, FIR digital filter 
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MIRAGE 1.0
MIRAGE 1.0

 

Abstract 

Researchers have been trying to improve authentication for a long time. User still uses 
textual passwords or pins to authenticate the systems. Textual Passwords or pins are 
vulnerable to many well-known attacks. Most common and easy to hack textual password is 
shoulder-surfing attacks. Most textual password schemes are vulnerable to shoulder-surfing 
attacks. Shoulder-surfing attacks refer to using direct observation techniques, such as looking 
over someone's shoulder, to get textual password. In 2011, MIRAGE 1.0 is proposed to 
reduce shoulder-surfing attacks. This paper first reviews MIRAGE 1.0 and then shows its 
weakness. 

Keywords: Shoulder-surfing attacks, textual passwords. 
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Visual Basic 2D 3D  
AutoCAD  

Converting the 2D and 3D Graphs of Mathematical Equations to the AutoCAD 
Vector Drawing Formats Using a Visual Basic Application Program 

 

Chen-Hsiang Liu 
 

   

 
 

 

(CAD)
Visual Basic AutoCAD  

Visual Basic Visual Basic
2D 3D 3D

AutoCAD (Script File) AutoCAD 2D 3D
3D ( )

 

  

 

 

ABSTRACT 
The graphs of mathematical equations, whether it’s 2D or 3D, have always been 

displayed in bit map format (i.e. dot oriented). Scalability of such graph is limited and the 
resolution and accuracy are also degraded when scaling. The CAD software system 
overcomes the graphic scaling limitation using vector image format (i.e. geometrical 
primitives). However, the graph of mathematical equations cannot be created by the CAD 
system using hand-drawn method. The scope of this research study is to convert and display 
the 2D and 3D graphs of mathematical equations to the AutoCAD vector drawing format 
using a Visual Basic application program.  
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Visual Basic programming has powerful computing capabilities to solve complex 
mathematical formulas, and produce both 2D and 3D curves graphs. All coordinate values of 
the graphs can be collected and exported to a AutoCAD script file format, thus the 2D and 3D 
graphs of mathematical equations can be processed as a vector image in AutoCAD, and 
scalability becomes available. 

 The graphic transformation of engineering applications such as, mold flow curve, 
automotive sheet metal surface, spring, screw, gear and cam, etc will be easily accessible by 
this research. 

Keywords: Bit Graphics, Vector Graphics, Geometrical Primitives, Computer Aided 
Drafting, Script File. 
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Mathematica MathCAD Matlab
CAD :Dxf  Wmf Dwg
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 Autodesk AutoCAD
2D 3D

AutoCAD Visual Basic( VB)
VB

2D ,3D 3D AutoCAD VB CAD
 

AutoCAD
AutoCAD :[1-3] 

(1) Lisp AutoCAD Lisp  

(2) CAD AutoCAD  

(3) Excel AutoCAD  

(4) AutoCAD AutoCAD  

AutoCAD
AutoCAD AutCAD

Visual Basic
AutoCAD 2D 3D 3D

2D 3D Visual Basic
2D 3D AutoCAD

(Script File SCR ) , AutoCAD  
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AutoCAD
(malleability) Lisp VBA .Net

AutoCAD AutoCAD (Command Line)
AutoCAD

AutoCAD : [4] 

1: Autocad Script  

AutoCAD  AutoCAD  
Zoom   ZOOM 

A 

LINE  (x1,y1)–(x2,y2) LINE 
x1,y1 
x2,y2 

CIRCLE  (x,y)  R CIRCLE 
x,y 
R 

PLINE   2d n  PLINE 
x1,y1 
… 
xi,yi   (i=n+1) 

3DPOLY  3d n 3DPOLY 
x1,y1,z1 
… 
xi,yi,zi  (i=n+1) 

3DMESH     -1:m  
-2:n  

3DMAEH 
m+1 
n+1 
x1,y1,z1 
… 
xi,yi,zi   i= (m+1)*(n+1) 

AutoCAD
AutoCAD

 

AutoCAD
Autolisp
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AutoCAD  
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SCR (Text File) AutoCAD
AutoCAD  

CAD (100,150) (200,300) (150,200)
30 CAD 1 : 

LINE 

100,150 

200,250 

 

CIRCLE 

150,200 

30 

 

 

1: AutoCAD  
 

Dim File_Name As String 

Dim File_Num As Integer 

File_Name = “DrawLine.SCR”  

         File_Num = FreeFile() 

        FileOpen(File_Num, File_Name, OpenMode.Output)

PrintLine(File_Num,”LINE”) 

WriteLine(File_Num, 200, 150) 

WriteLine(File_Num, 200, 250) 

PrintLine(File_Num,””) 

PrintLine(File_Num,”CIRCLE”) 

WriteLine(File_Num, 150, 200) 

PrintLine(File_Num,””) 

FileClose(File_Num) 

 AutoCAD 2D
3D 3D PLINE 3DPOLY 3DMESH
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VB
CAD

1000
(Curve Fit)  

2 361 (-180° +180°) VB SCR CAD
Curve Fit 45.5° 0.7132504289(

y 100 ) SIN 45.5 0.71325004492
(0.000000358) VB SCR
 

2: SIN 45.5 (y 100 ) 

2D  

 y = f(X)
Visual Basic

 

4
)(

3sin)2/cos(2 aaexxf    (1)

 y=f(x) (1)  Y= X * Exp(2 * Cos(A / 2) + Sin(3 * A)) / 4
Visual Basic2008 , :Y = X * Math.Exp(2 * Math.Cos(A / 2) + 

Math.Sin(3 * A)) / 4 A a VB Form 
3 : 
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3: Visual Basic2008  

PictureBox Button Label
TextBox 4 : 

Public Class Form1 

    Dim U1, U2 As Single 

    Dim T1 As String 

    Dim File_Name As String 

    Dim File_Num As Integer                     'File_Num  

    Sub WriteData()                             ' ;  

        WriteLine(File_Num, U1, U2)             '  

    End Sub 

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click 

        Dim CX, CY, PW, PH, PI, K As Single 

        Dim X, Y, X1, X2, Y1, Y2, A1, A2 As Single 

        Dim b As New Bitmap(PictureBox1.Width, PictureBox1.Height) 

        Dim g As Graphics 

        g = Graphics.FromImage(b) 

        PW = PictureBox1.Width : PH = PictureBox1.Height 

        CX = PW / 2 : CY = PH / 2 

        '-------------------------------------------------------  

        Dim mPen As New Pen(Color.FromArgb(128, 80, 80, 80), 1) 

        For X = CX To 0 Step -10 : g.DrawLine(mPen, X, 0, X, PH) : Next 

        For X = CX To PW Step 10 : g.DrawLine(mPen, X, 0, X, PH) : Next 

        For Y = CY To 0 Step -10 : g.DrawLine(mPen, 0, Y, PW, Y) : Next 

        For Y = CY To PW Step 10 : g.DrawLine(mPen, 0, Y, PW, Y) : Next 
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        '------------------------------------------------------  

        Dim GPen As New Pen(Color.Green, 2) 

        Dim YPen As New Pen(Color.Yellow, 2) 

        g.DrawLine(GPen, CX, 0, CX, PH) : g.DrawLine(GPen, 0, CY, PW, CY) 

        PI = 3.1415926 : K = PI / 180 

        '------------------------------------------------ 2D  

        File_Name = TextBox1.Text                        '   

        File_Num = FreeFile() 

        FileOpen(File_Num, File_Name, OpenMode.Output)   ' , Output  

        T1 = "LIMITS" : PrintLine(File_Num, T1) 

        U1 = -400 : U2 = -300 : Call WriteData() 

        U1 = 400 : U2 = 300 : Call WriteData() 

        T1 = "ZOOM" : PrintLine(File_Num, T1) 

        T1 = "A" : PrintLine(File_Num, T1) 

        T1 = "PLINE" : PrintLine(File_Num, T1) 

        '------------------------------------------------ 

        For X = -CX To CX 

            X1 = X : X2 = X1 + 1 

            A1 = X1 * K : A2 = X2 * K 

            Y1 = X1 * Math.Exp(2 * Math.Cos(A1 / 2) + Math.Sin(3 * A1)) / 4 

            Y2 = X2 * Math.Exp(2 * Math.Cos(A2 / 2) + Math.Sin(3 * A2)) / 4 

            '-----------------------------------  

            U1 = X1 : U2 = Y1 : Call WriteData() 

            If X = CX Then 

                U1 = X2 : U2 = Y2 : Call WriteData() 

            End If 

            '----------------------------------- 

            X1 = X1 + CX : Y1 = CY - Y1 

            X2 = X2 + CX : Y2 = CY - Y2 

            g.DrawLine(YPen, X1, Y1, X2, Y2) 

        Next X 

        PictureBox1.Image = b 

        g.Dispose() 

        T1 = "" 

        PrintLine(File_Num, T1) 

        FileClose(File_Num) 

    End Sub 

    Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button2.Click 

        End 

    End Sub 

End Class 

4: VB2008 2D SCR  
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, Button PictureBox
AutoCAD 2D-Curve.scr 5
Notepad  2D-Curve.scr 6
AutoCAD AutoCAD (Osnap—OFF)  Command:
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7: AutoCAD 2D  
 

AutoCAD
AutoCAD  

 

(Rose Curve) N
(2) : 
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(3) : [5] 

)/(*)(*
)/(*)(*

ndSinSinRY
ndCosSinRX

                       (3) 

4 TextBox 2 Button VB 8

n = 4 d = 1 8 Visual Basic 9  
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Public Class Form1 

    Dim U1, U2 As Single 

    Dim T1 As String 

    Dim File_Name As String 

    Dim File_Num As Integer                     'File_Num  

    Sub WriteData()                             ' ;  

        WriteLine(File_Num, U1, U2)             '  

    End Sub 

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click 

  …………… 

  ……….( ) 

    http://140.129.131.1/study/moodle/download/docs/vb2scr.zip 

  …………… 

    End Sub 

End Class 

8: Script  

9: SCR 10: AutoCAD  

 

,  Button PictureBox 8
AutoCAD 2D-Rose.scr SCR AutoCAD 10  

AutoCAD

AutoCAD  
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3D  

2D 3D Z SCR
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33
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cttry
cttrx

                             (4) 

3D ( 4) t 0
1 r1 r2 r3 c c2 c3 VB2008

11  

11: SCR

8 TextBox 2 PictureBox 2 Button VB 12
Button PictureBox1

AutoCAD 3D_Helix.scr SCR
AutoCAD 13  
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AutoCAD  
Public Class Form1 

    Dim U1, U2 As Single 

    Dim T1 As String 

    Dim File_Name As String 

    Dim File_Num As Integer                     'File_Num  

    Dim X, Y, Z, XE, YE, ZE, S1, S2, S3, S4, U, V As Single 

    Sub WriteData()                             ' ;  

        WriteLine(File_Num, U1, U2)             '  

    End Sub 

    Private Sub Form1_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load 

       …………… 

  ……….( ) 

    http://140.129.131.1/study/moodle/download/docs/vb2scr.zip 

  …………… 

    End Sub 

End Class 

12: SCR VB  

 

13: AutoCAD  

 

     Point(r, ) r
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/2 /2 XY x=r cos cos , y=r sin cos
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z= r sin 3D [6] (5) :  

)12sin(1 cttrx  , )12cos(2 cttry  , )32sin(3 cttrz  

t x y z ( 0 1)                                         (5) 

:r1=200 r2=250 r3=300 c1=10 , c2=10 ,c3=5 (
) VB (3D_Curve-

ButterFly.exe) 14 ( 45 )
VB SCR 15 , Button PictureBox

AutoCAD 3D_ButterFly.scr SCR
AutoCAD 16  

VB
AutoCAD Script (Toroidal-Spiral)

(6) :  

21
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                 (6) 

17
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14: SCR  
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Public Class Form1 

    Dim U1, U2 As Single 

    Dim T1 As String 

    Dim File_Name As String 

    Dim File_Num As Integer                     'File_Num  

    Sub WriteData()                             ' ;  

        WriteLine(File_Num, U1, U2)              '  

    End Sub 

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click 

       

    End Sub 

End Class 

15: SCR  

16: AutoCAD  17: AutoCAD  
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 z=f(x,y) z x
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19: 3D VB  
 

, Button PictureBox1 3D
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3.3 B-spline  
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摘  要 

  本文結合 TRIZ 方法、腦力激盪法與通用設計原則，透過分析設計對象找出欲解

決問題，在通用設計七個原則下利用 TRIZ 的創新方法來做比較與改良，設計出本產

品進而改善醫療工作上問題。首先透過醫院10位急重症單位護理師針對”靜脈注射留置

針頭與輸液管路接頭常因太緊而不易拆”的問題進行問卷調查。分析調查結果找出欲改

善問題，利用 TRIZ 的工程特性所對應的39 工程參數(Engineering Parameters)找出欲改

善參數及惡化參數。藉由矛盾矩陣表或單一工程特性對應的創新法則解出可用之40 創
新法則(Inventive Principles)，並結合通用設計原則引導提供設計者新的思考方向。再利

用腦力激盪法(Brain Storming)將所有可行的構想整合並提出設計方案。將此流程應用

於本次問題之設計案例，可作為設計工程師用於開發設計新產品時之參考。本文以設

計輕鬆拆為例，使用此創新設計流程。針對目前現有之”靜脈注射留置針頭與輸液管路

接頭常因太緊而不易拆卸”進行改良設計方便使用工具，藉由開發工具能對醫療過程有

所幫助，並提高工作的品質。 

關鍵詞： TRIZ、腦力激盪法、40 創新法則、通用設計 

 

Abstract 

  This article combines the TRIZ method, the brainstorming method, and universal design 
principles. Through the analysis of design objects, this study tries to figure out resolutions to 
the problems. With the seven principles of universal design, this study uses the TRIZ 
innovation to undergo comparison and improvement and further design the products to 
improve health care problem. First, the questionnaire was conducted to 10 units of health 
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caretaker working in the hospital emergency and critical care division to understand the 
problems of intravenous indwelling needle with infusion tube joints which often are too tight 
and to be removed. The investigation results figure out the problems intended to be resolved. 
This study uses engineering properties of TRIZ that are related to 39 engineering parameters 
to further identify parameters that are to be improved and worsening parameters. Through the 
matrix of contradictions or the innovation rules that correspond to single engineering 
characteristics to find out 40 available inventive principles. Furthermore, the combination of 
universal design principles provides the designer new thinking directions. The use of the 
brainstorming method integrates all available ideas and proposes the design projects. The 
process is applied to the innovative design and design engineers may consider to use it to 
design new products. This article uses a product, which is easily split, as an example by 
applying this new design process. In view of the current existing problem of "intravenous 
indwelling needle with infusion tube joints that are often too tight and hard to be removed ," 
this study undergoes the improvement and design a convenient tool. With the development of 
the tool, it is helpful to medical procedure and improve the quality of work. 

Keywords: TRIZ, brain storming, 40 inventive principles, universal design. 
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Universal Design (Barrier-free Design)
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(2) (Flexibility in Use):  
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(4) (Perceptible Information): 
 

(5) (Tolerance for Error): 
 

(6) (Low Physical Effort):  

(7) (Size and Space for Approach  and Use): 
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(3)  
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b. 
  

(4) 39 39 
 9. Speed

 

 The velocity of an object; the rate of a process or action in time. 

 

(5)  

Liu Chen [7]
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 40  

  

4 28 ( ) 

1 35 ( ) 

10 13 ( ) 

4 28  

15 34 ( ) 

2 10 ( ) 

31 38 ( ) 

6 15 ( ) 

 

 
A. 28 Mechanics substitution  

(A). Replace a mechanical means with a sensory (optical, acoustic, taste or smell) 
means.  

 ( )
 

(B). Use electric, magnetic and electromagnetic fields to interact with the object.  
  
(C). Change from static to movable fields, from unstructured fields to those having 

structure.  
 

 
(D). Use fields in conjunction with field-activated (e.g. ferromagnetic) particles.  
 ( )  

28  
 
B. 35 Parameter changes  

(A). Change an object's physical state (e.g. to a gas, liquid, or solid.)  
 ( )  
(B). Change the concentration or consistency.  
 ( )  
(C). Change the degree of flexibility.  
 ( )  
(D). Change other parameters (emotional, temperature)  
 ( ) 

35  
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C. 13 The other way round  
(A). Invert the action(s) used to solve the problem  
  
(B). Make movable parts (or the external environment) fixed, and fixed parts 

movable).  
 ( )  
(C). Turn the object (or process) 'upside down’  
  

13B ( )  
 
D. 34 Discarding and recovering  

(A). Make portions of an object that have fulfilled their functions go away (discard by 
dissolving, evaporating, etc.) or modify these directly during operation. 

 
 

(B). Conversely, restore consumable parts of an object directly in operation. 
  

34  
 

E. 10 Preliminary action  

(A). Perform, before it is needed, the required change of an object (either fully or 
partially) 

 ( )  
(B). Pre-arrange objects such that they can come into action from the most convenient 

place and without losing time for their delivery 
  

10  
 

F. 38 Strong oxidants  

(A). Replace common air with oxygen-enriched air.  
  
(B). Replace enriched air with pure oxygen.  
  
(C). Expose air or oxygen to ionizing radiation.  
  
(D). Ionize air to trap pollutants in an air cleaner. 
  
(E). Replace ozonized (or ionized) oxygen with ozone.  
  

38  
 
G. 15 Dynamics  

(A). Allow (or design) the characteristics of an object, external environment, or 
process to change to be optimal or to find an optimal operating condition.  

 ( )  
(B). Divide an object into parts capable of movement relative to each other.  
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(C). If an object (or process) is rigid or inflexible, make it movable or adaptive.  
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ABSTRACT 
In the optoelectronics, semiconductor and circuit board industry, the width of exposure 

wire is increasingly fine. Therefore, the demand of the auto exposure equipment with vision 
alignment system is growing. This paper proposses an algorithm to get the calibration and 
alignment parameters of the XYY auto-exposure equipment with vision system. With special 
moving path, it can get the different images from vision system. These different images reveal 
the relationships between two independent vision systems and alignment moving system. 
Using the homogeneous coordinate transformation, we can find the parameters of the vision 
calibration and alignment. This algorithm may be exempted from the small-scale motion 
limitations of existing Jacobian matrix method, it also simplify and speed up the adjustment 
time of XYY type auto-exposure equipment with vision system. 

Keywords: Vision alignment, Auto-exposure equipment, XYY table 
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X motor 
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Y2 motor Y2 moving direction 
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XYY XYY
X , X Y , Y1 Y2

Z Y1 Y2 : 

 

 

 

 

(a)X          (b) Y              (c)Z  

7 XYY  

XYY CCD1
x1=f1(x,y1,y2), y1=f2(x,y1,y2) CCD2 x2=f3(x,y1,y2), y2=f4(x,y1,y2) 
(x,y1,y2) Jacobian (2-4)  

	
	
	




�

�
�
�




�

�
�
�

�
	
	
	




�

�
�
�




�

�
�
�

	
	
	
	
	
	
	
	
	




�

�
�
�
�
�
�
�
�
�




�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

	
	
	
	




�

�
�
�
�




�

�
�
�
�

2

1

2

1

2

4

1

44

2

3

1

33

2

2

1

22

2

1

1

11

2

2

1

1

y
y
x

y
y
x

y
f

y
f

x
f

y
f

y
f

x
f

y
f

y
f

x
f

y
f

y
f

x
f

y
x
y
x

J ……………………………….(2-4) 

: 

� �
	
	
	




�

�
�
�




�

�
�
�

�
	
	
	




�

�
�
�




�

�
�
�

�

	
	
	
	




�

�
�
�
�




�

�
�
�
�

�

2

1

2

1

2

2

1

1

1T IJJ)(J
y
y
x

y
y
x

y
x
y
x

T ……………………………..…………..(2-5) 

Jacobian J
J

 

 

X  Y
1

 

Y
2

 

Y
1

 

Y
2

 



112     

  

 

( ) 8
 

 

8  

1 1 (x11,y11) 2 2
(x21,y21)

: 

Step1 x �x   

Step2 y �y ( Y1,Y2 �y) 

Step3  ( Y1,Y2 �y) 

1 2 (scalar factor)
 

(1)x y  

    x �x 9: 

 

9 x �x 

(x12,y12) (x22,y22) 1 2 x scalar factor 
Fx1 Fx2 (3-1)   

(x11,y11) 
(x12,y12) 

(x21,y21) 
(x22,y22) 

Y1  Y2  

CDD2 

(x11,y11) 

(x21,y21) 

CDD1 
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mm/pixel):( 
)y-(y)x-(x

xFx
2

1112
2

1112
1

�
�

�
…………………………(3-1a) 

2 x scalar factor :  

mm/pixel):( 
)y-(y)x-(x

xFx
2

2122
2

2221
2

�
�

�
…………………………(3-1b) 

x x

y12�y11 y22�y21

�1 �2: (3-2)  

)(tan
1112

11121
1 xx

yy
�
�

� �� …………………………………….…………………..(3-2a) 

)(tan
2122

21221
2 xx

yy
�
�

� �� ………………………………….……………………..(3-2b) 

10: 

           

10      11 y �y 

y �y( y �y ) 11
(x13,y13) (x23,y23) 1 2 y

(3-3) : 

1 y  :  

mm/pixel):( 
)y-(y)x-(x

Fy
2

1213
2

1213
1

�
�

�
y …….………………….(3-3a) 

2 y  :  

(x12,y12) 

(x13,y13) 

(x22,y22) 

(x23,y23) 
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mm/pixel):( 
)y-(y)x-(x

Fy
2

2223
2

2223
2

�
�

�
y …….………….….(3-3b) 

(2)  

    1 2 3
3 1 2

1 2
12 y1 y2
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    1 2 (x14,y14) (x24,y24)
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Carbon and Nitrogen Removal via Bio-

immobilization Technique 

1  1  1  2 

 
1    

2    

 
 

 

pH
 

NH4
+-N  NO3

- -N
NO2

- -
N NO3

- -N

10L
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pH DO TOC NH4
+-N NO2

-

-N NO3
--N
 

 

 

 

ANaerobic AMMonium OXidation process ANAMMOX

(Strous 1998)  

1NH4
+ + 1.32NO2

- + 0.066HCO3
- + 1.3H+  1.02N2 + 0.26NO3

- + 0.066CH2O0.5N0.15  +  
2.03H2O 

ANAMMOX
20 40 pH 6.4~8.3

30  pH8.0 0.5%  

(2009)

75 mg/L
100 mg/L

 

 



  121

 

 
( ) (PVA, Polyvinyl alcohol)  

(PVA)
pH 

 

(1996) 70
PVA (phase inversion)  

 
( )  

PVA 8%(w/v)PVA 1%(w/v) 1%(w/v)
PVA 0.4 mol/L 

(-20 )24
(1993) PVA

95%  

 
( )  

(1993)
( )

PVA
PVA  
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( )  

1
30~35 pH 8.0~8.2 7~8 mg/L

pH DO
 

1   

  
NH4SO4 1.18~2.36 g/L 
KHCO3 1.68~3.35 g/L 

Na2HPO4 0.09 g/L 
KH2PO4 0.15 g/L 

MgSO4 7H2O 0.2 g/L 
 1 mL /L 

( )  

2
30~35 pH 7.0~7.2  < 1 mg/L pH
DO  

2   

  
NH4SO4 0.12~0.48 g/L 
KHCO3 1.25 g/L 

Na2HPO4 0.018 g/L 
KH2PO4 0.03 g/L 

MgSO4 7H2O 0.2 g/L 
NaNO2 0.13~0.50 g/L 

 1 mL /L 

( )  

25~30 pH 7.5
4~5 mg/L 3  

3   

  
NH4SO4 0.12~0.48 g/L 
C6H12O6 0.25 g/L 
Na2HPO4 0.32 g/L 
KH2PO4 0.15 g/L 

MgSO4 7H2O 0.2 g/L 
 1 mL /L 
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PVA  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

pH DO NH+
4-N NO-

2-N
NO-

3-N  

( ) 113.6cm 6cm 1.2mL/min
36hrs

35  

PVA

PVA
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1.  

2.  

3.  

4. -  

5. -  

6. -  

7.  

 
 

 

 

SBR pH DO
ORP

NH4
+-N NO2

--N NO3
--N COD  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

1. pH  
2. DO  
3. ORP  
4.  
5.  
6. (35 ) 
7.  
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.  
( )  

pH 
 pH 8.0±0.2 6.5±0.2 pH  

NH4
+-

N NO2
--N NO3

--N NH4
+ 26 mg/L 

NH4
+ 3 NO2

- NO2
-

NO3
- NO3

- 3 NO2
- NH4

+

NO3
- NO3

-  

    

 

 

 

 

 

 

 

( )  

pH  pH 
7.0±0.2 8±0.2 pH 

 

ANAMMOX 
NH4

+ -N NO2
- -N NO3

- -N NH4+-N NO2
--N 

20 mg/L NO2
--N NO3

--N 
3 NO2

--N  
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4
 

4  

  
PVA  48g/300mL 

PVA  100 50~60  
 120  

(-20 ) 1440  
 50~60 2-3  

 

NH4
+-N NO2

--N NO3
--N

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 133 NH4
+-N

133 NO2
--N

133 NO3
--N



  127

 

 

 

 

 

 

 

 

 

 

TOC TOC
PVA

TOC 75%~80%
 

.  

( )  

5  

                                        5  

 

 

 

 

 

 

 

  

 

 Run 5 Run 6 Run 7 

 
(mg N/L) 

75 75 75 

 
(hr) 

120 114 120 

 
(hr) 

6 4 2 
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Run7

 

( )  

6  

                                             6  

 

 

 

 

 

 

 

 

 

  

 

Run8 Run9

 

 

 

PVA

 

 

 Run 8 Run 9 

 

(mg N/L) 
25 25 

COD

(mg/L) 
150 150 

 
(hr) 

22 22 

 
(hr) 

2 4 
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pH

Langmuir q=(qmbC)/(1+bC)
pH=8.7 25

ABSTRACT 
This research focused on surface reaction between basic dyestuff and coal-fired fly ash. 

It is indicated that Si, Al, Fe and Ca are principal elements in flyash samples, and that flyash 
is composed mostly of amorphous oxide and little of quartz crystal structure from 
composition analyses. The adsorption capacity of dyestuff on surface of flyash increases with 
decreasing solution pH values. Increase in flyash addition and lowering surface loading on 
flyash will enhance the adsorption efficicecies. Langmuir isotherm can be used to describe 
the solid/solution equilibrium phenomenon on pH=8.7 condition.

 

Keywords: flyash, basic dyestuff, adsorption 



132     

  

 

 

343
60,894,269 m3/ 5.62%( 85 )

COD
COD

(Wetter, 1977)( Mahloch, 1974)

,
80%

(Kreye, 1974)( Shelley, 1976)

(Perkins, 1980)
(Perkins, 1980)(Green, 1985)(Snider, 1974) (Perkins, 

1980) (Chiu, 
1993)(Mckay, 1983) pH

RO  UF
 

(Davis, 1978)(Davis, 1980)(Dzombak, 1986)(Hohl, 1976)(Stone, 1986)(Stumm, 
1980)  

(Hydroxylation)  pH  H+ OH-

 pH  

90~95%( 84 )  pH 
8~10

(93 )
2,4-
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(96 ) COD pH 

pH=12 COD NaOH 
pH COD 11.14 11.69

pH COD 46.46 77.77  

-NH2, =NH, -
N(CH3)2

 -SO3H, -OH -COOH
(sulfonate group) 

-OH, -NH2 -COOH
pH

 

 
 

 1  

 

 

2  

100mg/L 200mg/L  

 

ASTM(1991)

 

 
Spectrophotometer UV/Vis 911(GBC)
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Lambert-Beer Law

  

 
25 NaOH HNO3  pH  

4.0~10.0 
 pH  

(Adsorption Edge) pH

 

 
 

1  

 1.  

 
 (%)

SiO2 43.0 
Al2O3 19.7 
Fe2O3 4.23 
CaO 6.10 
MgO 1.04 
Na2O 0.25 
K2O 0.41 
TiO2 1.33 
SO3 0.08 
LOI 17.6 
pH 12.02 

1. (LOI loss on ignition,
)
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pH 
:

25 pH=7 642nm
 

 

pH  

 

 

(nm)
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pH

(100mg/l 200mg/l) (2g/100ml 1g/100ml
0.5g/100ml) pH

SiO2 43% SiO2

SiO2 pH=2.0(Stumm, 1981)
pH 4~10 pH

pH
( , 71 ) pH

(2g /100ml) pH
90% pH

1g/100ml 100mg/l 200mg/l
pH
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(1g/100ml) pH=8.7 pH=10.2
: 25~75mg/l pH

50mg/l pH ,
100% 50~100mg/l 80%,

100~200mg/l pH=8.7 pH=10.2
pH

pH
 

 

 
1g/100ml pH=8.7

Langmuir
Langmuir

q=(qmbC)/(1+bC) qm=8.9928 (mg
)/(g ) b=0.7235 1/(mg/l) Langmuir

q=(8.9928*0.7235C)/(1+0.7235C) q (mg )/(g
) C (mg/l)  

 

0%

20%

40%

60%

80%

100%

pH=8.7



138     

  

 

 

 

 

 

 



  139

 

 
 

pH
Langmuir

SiO2 pH=2.0
pH
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The Study of Fire Evacuation Safety Test Assessment of Building 

—to small and medium-sized christian church designed case 

1    2   

 

1                 2    

 
 

 

X
(

1995 ) X
(1995 )

X
X

(1995 )
 

 

 

    ABSTRACT 
In this study, statistical Fire Case learned in the past five years, small and medium-sized, low-
rise building fire incidence highest. Are held in the building for public use, such as activity 
centers, all kinds of churches, small and medium-sized theater, the number of activities 
gatherings of up to hundreds of people, and its population density is quite high, so this 
research to small and medium-sized meeting place "for the object, and to explore the building 
fire evacuation safety inspection certificate for the building design stage. This study compare 
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various fire evacuation assessment methods, selection of appropriate assessment methods, 
“the Rule of Various Performance Testing’s of Fire Shelter of Heisei, Japan 1st Edition 1995" 
and explore the tools of analysis of the "X church" as the initial design and planning stage of 
the case. This study discusses the “the Rule of Various Performance Testing’s of Fire Shelter 
of Heisei, Japan 1st Edition 1995 "formula, to explore the construction of validation impact 
factor, the cause of the fire assuming the fire point. Assessment calculations to investigate the 
case "X church" design case in the prayer room determined to be dangerous, the case of this 
study, according to the inquiry "X church" dangerous space to improve the method. Proposed 
building designers in the architectural design stage explicit consideration of the safety design 
of buildings, and also taking into account the design concept. In this study finds that “the Rule 
of Various Performance Testing’s of Fire Shelter of Heisei, Japan 1st Edition 1995" applied to 
small and medium-scale building design stage to explore buildings Fire Evacuation Safety 
validated its feasibility. 

Key word  Churches, fire evacuation design, safety assessment 
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(Establishment and Discussion of a 

Lesson Management Information System LMIS)
LMIS

LIMS ( 50% ) (1) (86%) (2) (83%) (3)
(80%) (4) (73%) LMIS

LMIS  

[18]  

Abstract

This paper describes a Lesson Management Information System (LMIS) developed by a 
student project team based on a requirement analysis. Firstly, we conduct a LMIS requirement 
analysis through LMIS questionnaire surveys. According to the surveys, we found four major 
functions: (1) roll call, (2) online testing, (3) score inquiry and (4) course map. Lastly, we 
propose a LMIS functional architecture and develop our LMIS. 

    The result of this paper has been entered the final round of “International ICT Innovative 
Services Contest 2010[18].” 

Keywords: Management Information System (MIS), ASP.NET, Database 
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1      2 
Cheng-Chin Lin     Zhi-Hao Zhong 

 
1      2   

 
 

 

 

 

:  

 

ABSTRACT 
The purpose of data mining is used to discover patterns from huge amount of data. The 

result of data mining provides decision-makers enough information to make a proper. 
Decision-makers cannot immediately obtain useful information from a large number of data. 
Data mining utilized methods to discover patterns, such as decision trees, cluster analyses and 
neural networks. The properties of complex networks can be used to uncover hidden patterns, 
such as clustering coefficient. This article discusses how to use the properties of complex 
networks in data mining applications.   

 

Keywords: complex network, data mining, cluster analysis 
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UCAN  
Establish a Joint UCAN and Students’ Learning Portfolio System 

 
Hsing-Chuan Lu 

  Department of Management Information System 

 
 

 
    

-UCAN

 

 

-UCAN  

 
ABSTRACT 

     In order to help students understand their own career interests and directions, improve 
their skills and toward their own career paths, Universities in Taiwan are actively establishing 
students’ learning portfolio system in recent years. Base on the Ministry of Education Career 
and Competency Assessment Network (UCAN), this study proposes a methodology to 
improve students’ learning portfolio. This Student’s learning portfolio system is based on 
student's career interest and departments’ course map and designed to guide students’ learning 
directions.  In additions, teachers’ and classmates’ advices are included to help students 
motivate their study intentions. Our system also keeps students activities at school, such as 
extracurricular activities, part time working experiences, internship and obtaining certificates 
to enrich students’ learning portfolio. 

 

Keywords: Career and Competency Assessment Network, Learning Portfolio, Course Map 
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/  N/A N/A 70/4605 112/11054 

/  25/85 229/732 433/1433 540/1844 

 368 2439 4796 5667 

 N/A N/A 41 47 

 84 123 198 668 

 1399 3924 6045 7345 

 2731 5003 7072 12653 

/  N/A 48/485 90/1212 97/1215 

 

 

 



B-spline   187

 

 

1. Gardner, H., Frames of Mind: The theory of multiple intelligences. 1983, New York: Basic 
Books. 

2. 110 20-40 2003  

3. 
175-195 2008  

4. -UCAN https://ucan.moe.edu.tw/ 

5. Chi-Cheng Chang, Construction and Evaluation of a Web-Based Learning Portfolio 
System: An Electronic Assessment Tool, Innovations in Education and Teaching 
Internationa l, 28, 2,144-155, 2001. 

6. 
88-101 2001  

7. 
53-82 2007  

8. 
2002  

9. 
2003  

10. 
7:2 199-204 2006  

11. -- UCAN UCAN
2012  

12. Web 2.0 1-124 2007 7  



188     

  

 



  189

 

189-196  

  

 
The Granger-Causality tests of bank interest rates and the 

black market rates  

 

Jinn-Gang Liang 
 

  Department of Business Administration 

 
 

 
(Granger causality 

test) (2001)
( )

,

 

, , ,  

ABSTRACT 
 The existing literature claims that the black market interest rates will Granger cause 
bank interest rates, however, the reverse relationship had been found if we add the 
commercial paper rates. In this study, we argue that the true finance costs should be real 
interest rate not nominal interest rate, therefore, we find bank real interest rates Granger cause 
real commercial paper rates and real black market interest rates. 

Keywords: black rate, Granger causality test, unit root test 
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1980:11-2002:12 b AREMOS

(RF) ( ) (RB )
(CPR) 91-180

 ( ) (CPICH)
(CPICH)  (RRF) RF-CPICH; 

(RRB) RB-CPICH; (RCPR) CPR-CPICH(
)  

(stationary) (nonstationary)
VAR (difference) (detrend)

( (difference stationary) (trend stationary) )
 

: 

c 

VAR(vector 
autoregression ) VECM(vector error correction model)

(cointegration) VECM (  Granger 
Representation Theorem VECM Cointegration )

VAR
VAR  

the work of ADF(Dickey Fuller,1979,1981), PP(Phillips and Perron,1988), 
DF-GLS (GLS-detrended Dickey-Fuller) KPSS (Kwiatkowaski, Phillips, Schmidt, and 
Shin,1992)  

1-4, RRB ADF RRB, RRF RCPR
(KPSS )

(RRB, RRF RCPR) SIC 
(Schwarz information criterion)  

1: ADF : H0:  

  
  

       
  k   k 

RRF -0.14** -4.53** 12 -6.709** -6.66** 11 
RRB -2.4 -2.41 12 -6.139** -6.01** 11 

RCPR -3.75** -4.48** 12 -6.18** -6.183** 11 

:k: SIC
**  10% ,  

                                                 
b AREMOS 1980:11  
c Green(2000, CH18), Enders(1995, CH4)   
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ADF RRB RRB
 

2: DF-GLS H0:  

  
  

   

  k 

RRF -0.549** -1.527** 12 
RRB -0.549** -1.527** 12 

RCPR -0.608** -1.278** 12 

:k: SIC  **  

10%  

DF-GLS 
 

3: PP :H0:  

  
  

   

  Bandwidth

RRF -5.592** -5.47** 4 
RRB -4.27** -4.08** 1 

RCPR -5.64** -5.69** 0 

: , 1%  –3.455; 5% 

 –2.872;  10%  –2.573 **  10%  

PP
 

4: KPSS H0:  

  
  

   

  Bandwidth

RRF 0.096** 0.098** 11 
RRB 0.1953** 0.1679* 11 

RCPR 0.126** 0.052** 11 

: * ** , 5% 10% ,
 

KPSS 10% ( RRB ,
1% ),

 

1-4 RRB ADF RRB,RRF RCPR
(KPSS ),

(RRB,RRF RCPR)  

,  VAR ,
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, , , VECM,
 

VAR  

1. VAR : RRF, RRB 

VAR(p) : 

titi
p

iit
p

i it RRBbRRFacRRB 1111 11                (1) 

titi
p

iit
p

i it RRBbRRFacRRF 2211 22               (2) 

it , i =1,2. (white noise), (correlated)  

VAR VAR (p) it  i =1,2.
HQ (Hannan-Quinn information criterion), FPE (Final prediction 

error), AIC (Akaike information criterion) SIC (Schwarz information criterion)d

HQ, FPE, AIC SC p=1(
)e  

RRB RRF 1tRRF  1%, tRRB
0.137% tRRF 0.81%  RRB RRF
( )  RRB ( ) 1tRRB  1%, tRRB

 1.02 %  

2. ( Granger-Causality Test ) 

(1) pia i ,....2,1,01 ,  RRF 
RRB; , ia1  0( ia i ,01 ),  RRF RRBf , 
(2) pib i ,....2,1,02 ,  RRB RRF  , ib2

 0( ib i ,02 )  RRB RRF ia1 , ib2  
0( 01ia  , ib i ,02 )  RRB RRF RRF  

 H0:RRB \  RRF: RRB RRF,  

 H0: 21b 22b 23b … Pb2 0;  H1: 02ib , i =1, 2, …p. 
2)( p p (VAR ) 

(H0:RRF \  RRB )  

 

                                                 
d  Eviews 4.1 user’s guide  
e  
f ” ”, - ,
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5: : H0: A B 

H0:A \  B )1(2  P 

RRB \ RRF 1.7 0.1929 

RRF \ RRB 9.165* 0.0025 

: )1(2 1 ;  A \  B:  A B ;” *”  5% 

,  

, RRB  RRF ,H0: )1( =1.7, P-
value=0.1929, ,  RRF 

RRB )1( =9.165 P-value=0.0025, RRF
RRB VAR(1)

RRF RRB  

(2001) RCPR ,
, ,

,  

3. VAR : RRF, RRB, RCPR  

HQ AIC,FPE VAR 3 (SC 1 )g  

,RCPR , RRF , RRF
, RCPR  RRB RRF,

 

4. (Pairwise Granger-Causality Test ) 

6: : H0: A B 

H0: A \  B )3(  P 
RRB \ RRF 2.482 0.478 
RCPR \ RRF 2.384 0.496 
RRF \ RRB 14.88 0.0019** 

RCPR \ RRB 2.62 0.455 
RRF \ RCPR 9.71 0.02* 
RRB \ RCPR 2.81 0.42 

: )3( 3 ;  H0:A \  B:  A B ; * **

 1% 5% ,  

,RRB, RCPR (Granger Cause) RRF; 
RRF (Granger Cause) RRB, 

 RCPR  

VAR(3) , 
                                                 
g 5  
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Abstract 

The purpose of the present is to investigate the heart rate and blood lactate response of 
elite badminton to intense exercise and determine the predicting power of heart rate for lactate 
in badminton. Four elite badminton players from Taiwan participated in an all-out interval 
training session and two single’s games. The test results showed that lactate is a much better 
measure of intensity and fatigue then heart rate in badminton. Furthermore, the different 
lactate readings in practice and in competition suggest that while the practice sessions are 
highly anaerobic, the actual games are far less intense and more aerobic. The high correlation 
between the lactate values and the self-reported recovery scales implied the usefulness of the 
latter in monitoring physiological stress in badminton. 

Keyword Lactat Recovery scale 
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by Roberts A. Robergs and Scott O. Roberts. 
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Subjects HW H1 H2 H3 HR 
1 140 188 187 190 103 
2 170 196 195 195 138 
3 123 182 187 191 104 
4 146 188 185 174 109 

Hw H1 H2
H3 HR 15  
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4.0 mmol L

 

3  

Subjects LW L1 L2 L3 LR 
1 4.1 8.2 12.2 12.9 10.7 
2 3.0 5.7 7.5 9.4 10.2 
3 4.3 6.5 8.7 10.7 11.5 
4 4.1 8.1 12.1 16.6 10.4 

Lw L1 L2
L3 LR 15

 

4 
 

4  

Subjects RW R1 R2 R3 RR 
1 3 6 10 10 2 
2 2 6 8 9 1 
3 2 6 8 10 3 
4 3 8 10 10 4 

Rw R1 R2
R3 RR

15  

5  

5  

Subjects HW H1 H2 H3 HR 
1 177 182 183 189 94 
2 172 182 182 193 106 
3 142 177 178  97 

Hw H1 H2
H3 HR 15  

6  
40 mmol L
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Abstract 
The purpose of this study is to correctly predict and identify the important winning 

variables, based on the attack record of the Guangzhou Asian Games women's handball game. 
Methods: a multiple stepwise regression analysis method is applied to identify the predictable 
variable-scores between gaining or losing; depending on the game results (winning or losing), 
a logistic regression analysis is applied to identify the important variables of correct 
prediction of game winning or losing. Results: In terms of scores between gaining or losing, 
the numbers of shooting, the fast break scores, the scores of side shot, and the scores of 7-
meter shot all meet the level of significance. In terms of games winning or losing, the scores 
of 6-meter shot, the fast break scores, and the scores of flash cut shots are extraordinarily 
important. The conclusion is that handball is judged winning or losing by scores; to predict 
the way of attacking needs a good quality of assessment. 

Key words: women's handball, attacking techniques, regression analysis 
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2  

 R  R  F  t VIF 

( )    -38.782  -4.706***  

 .534 .534 30.933*** .450 .308 2.161* 2.043

 .618 .084 21.014*** .944 .389 2.934** 1.767

 .710 .092 20.394*** 2.337 .374 3.335** 1.260

7
 

.761 .051 19.117*** 2.344 .230 2.268* 1.030

* p < .05  ** p < .01  *** p < .005 
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3  

    (S.E.) Wald   

6  .583 .266 4.800 1 .028* 

 .724 .312 5.372 1 .020* 

 .944 .457 4.257 1 .039* 

* p<0.05 ** p<0.01 *** p<0.001 

 Hosmer - Lemeshow =2.377 (p=.936) 
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Abstract 
The purpose of this research intends to analyze the performance status of the three-

staged techniques used by WANG, Hao, the world top male tennis player, as well as the 
predict result of the scoring performance by adopting the three-staged techniques. The target 
of this study is WANG, Hao, the world top-ranked player.  Each game of the different Opens 
in which he was one of the top fours from 2007 to 2011 as well as the 13 games he attended 
during the Asian Game and the World Cup are collected as the study scope. With the three-
staged techniques analysis chart as the study tool,  those data collected is analyzed based on 
the three-staged techniques combined evaluation method three-part skill analysis in table 
tennis stepwise regression. The findings are as follows according to this study: 1. The 
scoring rate for the stage in serving the ball to attack comes to pass; the scoring rate for the 
stage in receiving the serve to attack comes to Excellent; the scoring rate for the standoff 
stage comes to Good; 2. WANG, Hao’s best game the three paragraphs comprehensive 
technical score performance aggress performance stalemate poor ball performance, usage by 
then aggress to use up rallies least. 
Keywords WANG Hao excellent male table tennis three-staged techniques 
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(
)

(X1) (X2)
(X3) (X4) (X5) (X6)

(Y)
 

  
    

 13 0.57 0.06 

 13 0.34 0.09 

 13 0.38 0.07 

 13 0.27 0.16 

 13 0.62 0.11 

 13 0.54 0.09 

 13 0.52 0.12 

 

 (N=13) 

 
 
 

    
 1.00       

  0.32 1.00      

  0.48   0.78* 1.00     

 -0.42  -0.96*  -0.93* 1.00    

  0.78*  0.25   0.49* -0.38 1.00   

  0.57*  0.04  0.25 -0.14  0.06 1.00  

 0.37  0.27 -0.01 -0.15  0.06  -0.02 1.00

*p<.05 
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   F  P  

 0.04  3 0.01 216.77* .000 

 0.00  9 0.00   

 0.04 12    

*p<.05 
 

  

 
  

t  p  

(X4) 
0.41 0.02 0.72 0.60 0.60  18.41* .000 

(X6) 
0.35 0.03 0.53 0.88 0.27  13.63* .000 

(X5) 
0.17 0.02 0.33 0.99 0.11   8.51* .000 

 0.04 0.02     1.66 .130 

*p .05 

 

Y=0.41X4+0.35X6+0.17X6+0.04 

 

ZY=0.72ZX4+0.53ZX6+0.33ZX5 

(X4)
(X6) (X5)

(1999) (1988) (1999)
(2005) (2009)  

(1995)
1994

(1999) (
)
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( ) ( ) (1999)
(2001)

(1999) (
)

 

( )  (2000)

(2002)

 

 

 

 (
)

 

  

     

 13 0.21 0.47 0.34 

 13 0.25 0.49 0.38 

 13 0.09 0.54 0.27 

 13 0.50 0.82 0.62 

 13 0.42 0.75 0.54 

 13 0.29 0.75 0.52 

 

0.21 0.47 0.34
0.25 0.49 0.38 0.09 0.54

0.27 0.50 0.82 0.62
0.42 0.75 0.54

0.29 0.75 0.52  
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Abstract 
This study is aimed to analyze the level of the techniques employed by the world's top 

female table tennis players. The research targets are the world's top three female table tennis 
players.  The research scope includes those 14 games of different Opens in which they were 
the top four.  The research tool is the techniques analysis chart and based on the observation 
method, the data collected are analyzed to authenticate the research assumption by skill 
analysis, and stepwise multiple regression analysis. The findings are as follows: 1. As for the 
level index of the techniques used by the world's top female table tennis players, the scoring 
rate for the stage in serving the ball to attack comes to (pass) and the scoring rates for the 
stage in receiving the serve to attack and the standoff stage comes to (excellent) and the usage 
rate for the stage in serving the ball to attack comes to (immature), and the usage rates for the 
stage in receiving the serve to attack and the standoff stage come to (pass). 2. The best 
methods to predict the performance of the techniques by the world's top female table tennis 
players are the scoring rates for the stage in receiving the serve to attack, the standoff stage, 
and the stage in serving the ball to attack, as well as the usage rate for the stage in serving the 
ball to attack. 
Keywords world's top player, female table tennis, techniques 
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3-1  

 % % 

 20.14 64.14

 17.43 65.64

 62.43 68.64

 

3-1
20.14% 17.43% 62.43%

64.14% 65.64% 68.64%

 

 

 

(
)

(X1) (X2) (X3)
(X4) (X5) (X6)

(Y) 3-2 3-3 3-4 3-5  

3-2  

    

 0.67 0.14 14 

 0.20 0.09 14 

 0.17 0.06 14 

 0.62 0.13 14 

 0.64 0.24 14 

 0.66 0.17 14 

 0.69 0.14 14 
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3-3 (N=14) 

 
 

      

 1.00 -0.20 -0.15 0.19 0.50* 0.96* 0.93*

 1.00  0.64* -0.95* -0.15 -0.13 -0.10 

 1.00 -0.85* -0.27 -0.17 -0.01 

 1.00 0.21 0.14 0.05 

 1.00 0.48* 0.17

 1.00 0.86*

 1.00 

*p<.05 

3-4  

   F  P  

 0.26 4 0.06 413.57* .000

 0.00 9 0.00

 0.26 13

*p<.05 

3-5  

  
 

 t  p  

 0.26 0.05 0.32 0.92 0.92  5.04* 0.00 

 0.60 0.06 0.60 0.96 0.04 10.61* 0.00 

 0.13 0.02 0.23 0.99 0.03  6.93* 0.00 

 -0.11 0.04 -0.07 0.99 0.00  -2.62* 0.03 

  0.02 0.02    0.83 0.43 

*p .05 
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Summary 

The popular demand of the Tang Dynasty quatrains focus on the sentiment s and subtle 
sentient. This aesthetic requirements of the genre specific has the relation with the restriction 
of the real and quatrains itself. It appears the performance of the flash emotion because of the 
short form. And it has the limitations on the performance of the magnificence of life scenes 
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and deep ideological content , so the writers put emphasis on its lyricism and artistry, and 
more known to the delight. However, the art field of literature styles is not the same also with 
revolving and developing. Although the development of the quatrains in the flourishing 
period of the Tang Dynasty have been very thriving, the selection and performance of the 
materials did not fully cover all levels of life which prefer the romantic and lyrical. In 
addition, there are less works on the realism , discussion and narrative , but also has their 
world , especially the seven quatrains.  

Du Fu is achieved undertake period , and he had deeply social life and experiences when 
he was in Sichuan. Due to the demands of the times, and the poems themselves intent the 
innovation to breakthrough allthe poets in Tang , trying to use the common themes the 
techniques in the creation of the quatrains. The influence of folk song in Shu Bayu area, poet 
intentionally learning the natural language in their real life. The above activities show another 
style on its quatrains. The article here use the original creation in content and the 
characteristics in writing to discuss their creative qualities. Then try to deduce the selection of 
the theme and characteristics of artistic skills that in order to determine the achievement of the 
art of poetry. Du Fu’s Thatched Cottage quatrains characteristics of the introduction of a large 
number of argumentative and narrative components in terms of content, especially quatrains 
which can express the opinions and comments of the poetry with the most special. The 
characteristics of the writing style are usingmore colloquial spoken language into poetry, and 
as well as the chapter poetry for other characteristics, which shows the poet's creative style 
and ndependence , and the power of inspiration. 

Keywords: Du Fu , Thatched Cottage period, quatrains, the chapter poetry 
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Abstract 
    In this paper, I will illustrate how I can use action research on the use of electronic mail 
(e-mail) to foster student engagement in English discussion and communication to alleviate 
issues identified in my classroom to help me achieve my own personal vision and goals for 
my students, leading to better student engagement and English language learning. Twenty-
five non- English majors at Tungnan University participated in this research, which 
investigated the use of e-mail exchange as a possible way to improve their enthusiasm in 
English asynchronous communication during a period of one semester (4 months). Data were 
obtained from E-mail correspondence between the e-mail texts written by students and the e-
mail texts written by me, unstructured interviews with all of the learners and the teacher 
researcher’s field notes and reflections. The teacher researcher concludes that the approach 
seems useful. Based on what the teacher researcher learned from this study, the researcher 
could adjust the course in a more effective way to improve the learning environment for the 
next several classes. 

     



260     

  

Introduction 
The Context for Change 

     English is a required subject for all freshmen in Taiwanese colleges; all of them are 
mandatory three-credit-hour classes on English when they came into university for their first 
year. Each semester, I taught four large-size classes of English, with a combined total of about 
two hundred freshmen students. We met once a week for three hours for each class. The 
university curriculum stresses courses in intensive reading. In Taiwan, ‘intensive ‘ reading of 
English is actually not a reading course, but the core course in English language teaching in 
which everything the teacher has to teach (grammar, vocabulary, reading aloud, etc.) through 
a written text. Thus, I used to have a lecture concentrating on intensive reading and the use of 
translation as teaching strategies in my class. Although the class is quite large and clearly do 
not offer the ideal learning environment, my personal classroom goals remain to hope: to 
provide a classroom environment conducive to language learning, and to help my students 
engage in learning English within that environment by acting as a facilitator to their learning. 

     After having taught at Technology University for years, I found that it was very 
difficult for me to manage a large number of students each semester. Five years ago, I told my 
problem to one of my colleagues and she showed me a pile of notebooks with a lot of notes 
jotted down. She suggested that keeping teaching notes as soon as possible after a class is a 
way of reporting observations, reflections and reaction to classroom problems. Thus, I started 
keeping a notebook open on my desk for jotting down notes as the lesson and the day 
progresses. By keeping a record in this way, which was not very time-consuming, provided 
me surprisingly frank information that was built up over time. Interestingly, they also provide 
a fascinating biographical record of my development as a teacher. In addition, from my 
teaching notebook, I find that they can reflect general impressions of the classroom, its 
climate or incidental events.  

     From my notes, I find that I felt very depressed that I was dealing with passive classes, 
where students were unresponsive and avoided interaction with myself as the teacher….” Jack 
falls asleep again, what happens to him….?” ….” It seems that most of students don’t like this 
topic……”…..” Everyone gets bad score this time!” ………“Most students have very weak 
motivation to learn English. They usually lack confidence and are not very willing to take part 
in any English activities”.  

     This was especially true when I sought interaction in a teacher-class dialogue, such as 
asking questions to the class as a whole, expecting at least one student to respond. 
Furthermore, students often could be very reluctant to give feedback or ask me a question in 
front of the class. 

     Imagine this scene in my classroom: most of my class members sat looking straight 
ahead using minimal facial expressions, gestures and verbal utterances, some of students were 
disengaged, using the time to study for exams in other classes, read the newspaper or sleep. 
The students, as a class, did not respond voluntarily to my questions and did not participate in 
class discussions. 
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     What was going on in my class? The reflections in my notes might provide some 
interpretation. 

“The text books I am using are designed to teach grammar, reading, and writing with little 
emphasis on speaking……..” 

“Most of my students have never visited an English speaking country or interact with 
English –speaking people.”…..”  

“Chuan told me that he was most anxious when he was asked to stand up and speak only 
English because he thought that it was shame to show his poor English to the classmates.” 

“……They refused to sit in a circle and speak English to each other.…There was a reluctance 
to participate in open discussions.….” 

Eventually, I found some clues about what my classroom was happening from my notes.   

 “ ……..the students might have studied English for five or six years, but they cannot find 
anything suitable to say. Most of my students don’t know English is for 
communication.  .…….”  

  

What Change/Improvement do I Want to Try? 

    As mentioned above, the Taiwanese language learning methods include many of the 
following features: a concentration on intensive reading as a basis for language study; a 
preoccupation with the careful examination of grammatical structure and overuse the method 
of translation as both a teaching and a learning strategy. Since Taiwan is known for its 
traditional, teacher–centered, book-centered, grammar translation methods with emphasis on 
rote memory, as a result what the Taiwanese students gain from their English class are usually 
grammatical and vocabulary knowledge. Therefore, the potential for English to be a creative 
and personally expressive medium has been neglected in the classroom. However I was not 
satisfied with the traditional approach I was using, and so I decided to carry out an action 
research study to explore a new approach that might engage students in improving the 
student’s motivation toward using English communicatively. My major concern with my 
practice is “how can I improve my teaching in the areas of methodological skills so that the 
learners can learn to be more engaged in English learning?” 

     For years, the students learned how to analyze sentence structures but were 
handicapped in listening and speaking. Firstly, I used to try to handle my classes by a 
combination of audio-lingual and communicative approaches--conducting pattern drills, 
explaining vocabulary in context, and providing students with opportunities to reproduce text 
orally in their own words. Most of students agreed it was an effective way to facilitate their 
English learning; however, it still seemed to be reluctant for them to discuss with peers and 
me about the context. Then, another teaching strategy I intended to engage my students’ 
learning was brief stories about everyday occurrences that contained one or two problems for 
groups to solve. However, changes to the seating into groups, which I had tried, caused a 
much higher level of noise. There are some phrases from my notes. 
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     “There are 58 students in my class. It is all right for me to organize group discussion or 
pair work. But there is chaos when students are asked to interact with each other by moving 
around the classroom, which is only spacious enough to hold all of students. I feel quite 
frustrated when such an activity is going around.”  

     In addition, I tried to implement all the other English activities--each one had on lesson 
a week such as different grammar structure activities and role-playing of social interaction. 
However, again, some students were still disengaged, using the time to study for exams in 
other classes, read the newspaper or sleep in my class. The scene was not changed until one 
day I used computers as a teaching aid within the framework of teaching reading 
comprehension. I noticed most students actively engaged in online discussion through 
computers and asked questions as they were working. I noted that using computer-mediated 
instruction could be alternative to engage students in learning. There are some phrases from 
my notes as follows.  

“……Computers are fun. Computers can be programmed to teach far more thoroughly and 
interactively than textbooks. Moreover, computers don’t get bored or frustrated with students 
or with teaching. Computers do not get annoyed, frustrated, or depressed. They don’t punish, 
insult, or judge students. ……..Timid students who are often afraid of making a fool of 
themselves in the classroom or of being judged by me has overcome their self-consciousness 
when interacting with the computer…..Students feel more at ease in front of a computer 
monitor than in the classroom….. Students enjoy computer-mediated instruction……”   

 

Why do I Use E-mail Exchange? 

    In his study, Becker (2000) claims that students are generally more “engaged” and 
express more positive feelings when they use computers than when they are given other tasks 
to do. In fact , in the 1980s, Lepper (1985) remarks that active, self-directed, inductive, and 
exploratory computer activities might result in increased student learning , and some of the 
researchers have tended to explore effective ways of using technology to promote English 
language abilities in EFL(English as foreign language) teaching and learning. These 
researches convinced me to learn more about using e-mail exchanges and try them in my 
classroom. 

      In addition, my reasons of using e-mail exchange to promote students’ engagement in 
English asynchronous communication also included the following. First, from my classroom 
observation, my students were energized when the classroom was in a computer lab; working 
with computers in school motivates my students. Second, computers could do things no other 
media can, such as keeping track of students’ progress, and providing immediate feedback to 
the students’ responses to exercises. Moreover, many studies suggest that e-mail exchange 
activities offer tremendous benefits to students, contributing not only to target language 
learning, but also the students’ engagement development (Wang, 1993; Oliva and Pollastrini, 
1995; Warschauer, 1995; Gonzalez-Bueno, 1998 and Li, 2000). On the other hand, 
consideration within the school context is the popularity of e-mails among students and all the 
students have free e-mail accounts in my school and they frequently communicate with their 
peers and teachers through e-mails. Although this kind of CMC experience is limited to their 
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native language-Chinese, these also show that students have great interest in networked 
communication outside classroom. Combining the benefits of e-mail exchange to language 
learning and students’ great interest in CMC, the task-based e-mail exchange activity might 
bring new insight to both English language learners and teachers.  

    Therefore, I tried to use the e-mail exchange activity to improve student’s confidence in 
using English to communicate with others asynchronously and hoped to expose how 
innovative ideas for the use of e-mail in the EFL classroom might benefit the language 
learner. 

 

Literature Review 
 

What is Action Research? 

     Mills (2003) defines action research as “any systematic inquiry conducted by teacher 
researchers, principals, school counselors or other stakeholders in the teaching /learning 
environment, to gather information about the ways that their particular schools operate, how 
they teach, and how well students learn” (p.6). Expanding on this concept, Suter (2006) 
outlined the potential contributions of action research by teachers and claimed that classroom 
teachers who conduct such research are “reflective practitioners” who can make contributions 
to instructional improvement.   

     The idea for contemporary action research grew out of writings by Kurt Lewin (1946), 
who advocated “research leading to social action”, as a way to challenge established 
educational practices. On the other hand, action research was first introduced as a 
methodology in education research in the mid-1950s (Corey, 1953). Furthermore, McNiff, 
Lomaz and Whitehead (1993) assert that action research constitutes a look at the questions in 
the class of things which disturb us and tries to find out the solution. The teacher can develop 
professional competence as well as improve students’ learning through action research 
(McNiff & Whitehead, 2002).      In fact, action researchers often claim that educators 
have a professional responsibility to reflect on their own practice. The information they gather 
through action research should empower they to change educational institutions and question 
established practices (Lodico, Spaulding & Voegtle, 2006).  

 

What is Computer-Mediated Communication (CMC)?  

    Computer-mediated communication (CMC) is communication that takes place between 
human beings by means of computers (Herring, 1996).In recent years, it has been used in a 
wide variety of contexts to replace or supplement fact-to –face communication. Meanwhile, in 
school , CMC has also been implemented in the enhancement of foreign/second language 
teaching and learning, such as more language functions ( Wang, 1998), greater levels of 
participation ( Gonzalez-Bueno, 1998), and more motivation and interest (Warschauer, 1996). 



264     

  

    In general CMC refers to both task-related and interpersonal communication conducted 
by computer, which is generally understood to include synchronous and asynchronous 
communication. Synchronous communication has expanded its usage to second language 
instruction such as conferencing and chartrooms, learner and instructor can exchange ideas 
with each other in real time. According to Liu, Moore, Graham and Lee (2003), this type of 
CMC has become important in part because it enables students to have meaningful and 
authentic conversations with others in the target language. 

    Asynchronous communication is another form of CMC, which is a type of “delayed-
time” interaction such as e-mail or web-based bulletin boards. According to Kupelian (2001), 
this delay reduces anxiety that students may otherwise feel if using other forms of 
communication, such as face-to-face encounters or conversations by telephone. Among the 
various forms of CMC, e-mail has been so far the most popular and useful tool for foreign 
language teaching and learning (Levy, 1997, Chaffee-Sorace, 1999). It provides a time lag 
between reading a message, formulating a reply, revising it, and finally sending it, and lacks 
of time pressure to allow more time for reflection, which is often lacking in the dynamic and 
fast-paced discussions typical classrooms (Meyer, 2003). This feature has given language 
teachers the opportunity to expand their classrooms to a virtual space, where their students 
can meet and discuss with them, other students or native speakers from different parts of the 
world in many written forms of expression (Barson, Frommer & Schwartz, 1993; Paramskas, 
1993; Sayers, 1993; Soh and Soon, 1991). 

 

Methodology 
Participants  

    My perception of action research is that it is difficult to grasp or explain the concept until 
one is in the process of doing it. So I chose to work on my own in this action research project. 
Besides, I could not find anyone teaching the same level or sharing interest in the same topic 
as mine, and I did not want to waste time negotiating with others. In addition, the learners 
who participated in this study with me were my students when they were in their freshman 
English course, and they will be willing to enroll in my advanced-English course of the 
coming semester. All of them had had six years English learning experience by the time they 
went into university.  

    I explicated the goal of this study to the learners with whom I engaged in this action 
research. They had been encouraged to see the study as giving further opportunities to 
practice English in a real communicative and meaningful way. Meanwhile, the participants of 
this study were stated to the students as "This activity intends to give you some incentive for 
participation and to assist you to engage yourself in the area of English communication ". It 
was made clear that they would not face any penalty if they did not wish to participate in this 
study. Moreover, there would not be any deduction from their score if they would like to 
withdraw their participation. Eventually, there were twenty-five voluntary participants who 
were recruited into this mini action research. According to my teaching notes, there were 
eight participating students identified as members of the low-proficiency group, and twelve of 
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them were identified as members of middle-proficiency group. Furthermore, six participants 
were identified as members of high-proficiency group. Before this study, they had 
communicated via e-mail regularly (in Chinese!).  

 

Procedure 

    The e-mail exchanges were persisting one semester (four months) during the second 
semester of the 2011 school year, which had been started by me sending a general message in 
English to each one of the twenty-five students, to which students responded individually. 
First, I sent a couple of e-mail messages to ask students to brainstorm topics for e-mail 
discussion and made the list available to the students. Furthermore, during this period, we had 
further e-mail discussion according to the topic list. Meanwhile, students were encouraged to 
communicate with me by e-mail once a week related to topics designated.  

The topics will be as follows: 

1. Introductory Topics: hometown, family members and hobbies  

2. General Topics: sport heroes, movie stars, school homework and school activities 

3. Personal Feelings and Moods: close friends, examinations, traveling experience and plans 
for future 

In this action research, each of the e-mail tasks has required students to write for a 
particular purpose, who will reply individually to the author. The author will give prompt 
feedback to each student by the time I receive their e-mails since the speedy response from 
recipient will be the motivation to engage in this activity for students. The analysis of 
students’ e-mail writing focused on the ideas that students are writing and the number of 
words that they write for each topic. The two features of the written texts which could 
characterize the EFL students' writing performance and engagement in the e-mail tasks. 
Moreover, after the e-mail correspondence, I had an unstructured interview with all of twenty-
five students who participated in the task-based e-mail change activities in order to explore 
their perceptions of using e-mail to enhance students’ engagement in the area of English 
communication and learning.  

 

Ethical Considerations 

    Initial consent was gained from each of students and the purpose of the research was 
explained to every student who would like to participate in this study. In particular it will be 
made clear to the students that they do not need to be interviewed if they do not want to. On 
the other hand, in Taiwan, since the students who take part in this study are college-level there 
is no need to seek informed consent from the school and parents. As a result, one of the main 
ethical issues related to the need is to maintain the confidentiality and anonymity of the 
students. This was achieved by not reporting the findings relating to individual students. 
Moreover, there were no perceived ethical and private issues associated with the particular 
questions to be asked.  
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Data Collection and Analysis 

    The data collected of this study included: (1) E-mail correspondence between the e-mail 
texts written by students and the e-mail texts written by me (Both the students' and my e-mail 
messages were systematically saved in a mailbox, was consequently saved to a file for ease of 
retrieval.) (2) an unstructured interview with all of the learners.   

 

E-Mail Correspondence 

    In this study, each of the e-mail tasks had required students to write for a particular 
purpose, and to reply individually to me. I, on receipt of students’ e-mails, gave prompt 
feedback to each student since the speedy response from me would be the motivation to 
engage in this activity. However, it is important to keep in mind that this e-mail based project 
is not necessarily focused on quality or quantity of writing, but rather to provide an engaging 
environment for real use of the language.     

 

Interview 

     Although it was understood that the students already had considerable motivation to 
study the target language because they volunteered to participate in this study, transcription of 
a telephone interview was carried out after the study. This was designed to discover, from the 
learners’ perspective, how e-mail correspondence related to the students for English teaching 
and learning! Meanwhile, consent had been given by all students who were willing to be 
interviewed for the transcription of each conversation to be translated into English and written 
in this essay. 

 

Findings  
 

Students’ Perception of Email Correspondence Related to their English 
Learning   

      It should be noted that my students' previous experience with e-mail writing had been 
restricted largely to informal writing for personal communication purposes. When they were 
willing to participate in this e-mail task for one semester, they admitted that it was their first 
experience of joining an electronic discussion of English. However, according to the 
participants’ perceptions of email exchanges through interviews, firstly, I found that my 
students were essentially attracted to e-mail exchange because it would offer them an efficient 
means of regular communication and interaction in the target language. The followings are 
some of the transcriptions from their interviews, which were conducted after the study. The 
original conversations were in Chinese.   

    The first participant Jackson (pseudonym) revealed that e-mail exchanges help he 
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become more confident in his English ability because he could understand the English 
messages from the teacher researcher and could make himself understood in English.          

“I write e-mail every day and e-mail made me more comfortable about sharing my thoughts and impressions 
with others. However, I didn’t have experience to write e-mail in English since I was afraid that I would make a 
lot of mistakes………… It was very enjoyable to have a lot of friendly conversation with my tutor……… I like 
this informal and out-of classroom activities. I feel easier to communicate with foreigners in English…….. By 
the way, it’s different experience that I can use English in my real communication without any examination.” 
(Jackson, June/26/2012) 

     Secondly, Angel (pseudonym) stated that the close interaction between herself and me 
enhanced her participation in such an e-mail task.   

 “Occasionally, I used e-mail to ask my teachers for information about coursework and guidance on assignment 
and haven’t had experience to discuss my personal or social issues with my teachers ……… I was very happy by 
the time I received your e-mail…… You’re like my close friend, so some of topics I would like to share with 
you my opinion……. In addition, your prompt reply was my motivation to engage in this e-mail task. Honestly 
speaking, I have almost no sense of distance for I felt like you are standing just in front of me.”  (Angel, 
June/29/2012)             

     Then, David (pseudonym) was very active in my English class. He had had much 
experience of discussing with his peers on discussion and bulletin board (both in Chinese and 
English). However, he stated that he preferred the teacher’s involvement and instruction in 
this kind of e-mail task because he could particularly expect comments on spelling errors, 
grammar and English transfers.  

 “….…Since I could discuss, receive feedback, learn grammar and vocabulary; and get more information from 
my tutor, I consider this way of learning more authentic. …….It would be better that my tutor could make some 
corrections for me. Sometimes, I wanted to express certain things and didn’t know how to describe them even 
though I looked up my dictionary…… Anyway, I got more fun in the area of English reading and writing in this 
project……” (David, July/08/2012)  

     Finally, another interesting phenomenon revealed by Jim (Pseudonym), he described 
that……. 

“…..We could model a lot on my tutor’s e-mail letters, borrowing vocabulary, phrases, and grammar structures, 
and in this way enriching our own texts. This was a much more useful, positive way of teaching us language than 
covering what we wrote with red ink…. “ (Jim, June/25/2012) 

 

E-mail and Student Engagement 

   In this study, I was concerned with student disengagement in English language learning. 
Since I was also included in this study, I found that students seemed much animated than they 
had been in my English class from their e-mail messages. It was evident from the messages 
that the students wrote a greater amount of text than they did on paper. Most probably due to 
the fact that students were voluntary and informed that their contributions to the E-mail 
project would not be graded or corrected for linguistic accuracy because their focus was to be 
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on communication with their tutor. They were encouraged to write as much as possible, as 
freely as possible, and not to worry about language errors or tutor’s responses to their e-mail 
messages. Based on this stipulation, I found out that e-mail exchanges encouraged students to 
recognize that the learning English is not just for examination but is actually a powerful 
medium for communication. 

     Furthermore, another interesting phenomenon revealed that students modeled a lot on 
my e-mail letters, borrowing vocabulary, phrases, and grammar structures, and in this way 
enriching their own texts. This was a much more useful, positive way of teaching them 
language than covering what they wrote with red ink. 

Meanwhile, I have observed that in the process of using e-mail exchange students have 
become less passive, more participatory, and more imaginative in the discussion topics. 
Surprisingly, one student who was passive and shy to talk in my class spent a lot of words 
writing about last Christmas Eve party traditionally held on campus and ideas about what to 
wear, how to behave, and whom to take to the party. From e-mail message content, I found 
the students who might be unwilling to ask questions in class were much more candid via e-
mail. Students’ motivation for English communicating and interacting has been changed by 
the fact that communication is focused on individual needs and wants.  

 

Discussion of the Findings  
    To enhance students’ participation and positive experience of using e-mail exchange in 
their English learning, I have some reflections from this e-mail exchange research. First of all, 
all of participant students complained that their English was too poor to describe culturally 
specific concepts, events or objects. Sometimes, they find the words they used were not 
accurate enough so that Chinese has to be used to describe their opinion. In this point, 
corrections by teachers should be considered appropriate for motivating students to have 
confidence in their use of English communicatively.  

    Further, for the use of e-mail to be a success in the language classroom, grading is the 
only way to let students dedicate a lot of time to reading, writing, and sending messages. 
Assignments could be structured around the number of e-mail lines a student sends a week 
and the computer system must be most sensible if late work is not accepted.  

    Finally, I often have insufficient opportunities to communicate individually in the 
classroom because of the size of large classes. Likewise, students and I did not communicate 
a lot outside class because of a lack of suitable office hours, busy schedules, or simply 
shyness on the part of students. I did not open up extra channel for communication. I had 
office hours, but they were not suitable for students who might hesitate to ask questions in 
person. If I could encourage students to communicate with me via e-mail on my first class, it 
would offer some students a way to minimize their anxieties about communicating face-to-
face with me. Some students might have minor questions that they would hesitate to bother 
me with in person but for which an e-mail message seems to be an appropriate way to obtain 
the answer. With e-mail, my students need not make an appointment, wait outside my door, or 
physically come to school in order to ask questions or seek assistance from me. 
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    Consequently, considering the positive aspects of my experience with English e-mail 
message exchange, the increased use of the target language by students, and the optimistic 
feedback from student participants, I will be willing to introduce this kind of asynchronous 
communication in my English language classroom. 

 

Conclusion 
    There are several factors to promote students’ confidence in communicating in English 
such as motivation, enjoying language learning and positive attitudes towards language 
learning. Teachers need to be aware of students’ language learning styles and try to find what 
strategies can help them to communicate and then further develop to increase their confidence 
in speaking English. In this study, my student and I used action research procedure to help 
them to develop their English language learning and promote their confidence in 
communicating in English by e-mail correspondence. 

    Through the process of engaging in meaningful communication, my students and I work 
in a context where the students have a purpose for their communication. In this study, the 
students felt they were involved in a context for reflecting on their own ideas and an engaging 
environment for real use of the English language. Within this atmosphere, students were 
much more engaged than they did in the classroom. 

     However, one disadvantage of teacher-student e-mail exchange is the amount of time 
required by the teacher. Teachers who use e-mail with students need to be aware of the time 
commitment it may involve. In this study, intensive individual e-mail exchanges with just 
twenty-five students had been too much for me to handle. Therefore, according to my 
reflection on the initial use of e-mail exchange, I believed that another round of computer-
mediated communication (CMC) would allow me to better assess whether the use of 
computer-mediated instruction would improve my ability to achieve my goals for engaging 
students in English communication in the classroom. 

     Based on what I learned, I will make some adjustment in the next semester that I hope 
would make my practice more successful. In the next practice, I would like to revise to 
establish a Web bulletin board for on-line discussion to encourage students to have online 
communications. Students in my class will be given a password that allows them to join the 
discussion. Students or I could post and manage a shared list, participate in discussions, and 
share their opinions with others. I will use the participation feedback forms to let students 
know both what grade they earn for their participation in discussions and what they need to do 
to improve that grade. Students will work harder when they know that their work is noticed 
and when they learn how well they are doing. It will take just a few seconds per student to 
complete individual participation feedback forms; I will distribute these about a month into 
the course and then again, if necessary, a month later. Whenever students see their grade and 
my suggestions, their participation is supposed to improve perceptibly for the next several 
class meetings.   

     In sum, I am finding action research to be quite useful in helping me to evaluate my 
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practice. Based on what I have learned from this study, I could adjust the course in a more 
effective way to improve the learning environment. As each improvement is made and 
acknowledged, the need for other improvement emerges, and so it goes in the search for 
perfection.    
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Abstract 
The purpose of this study was to investigate whether students’ performance on the English 

restrictive relative clauses construction with prepositions and without prepositions will be different because of 
two differing grammar teaching approaches—forms-focused instruction vs. the integration of forms-
focused instruction and communicative language teaching. The participants are one hundred and fifty 
tenth graders in a private boarding high school in the northeast area of Taiwan. A six-week quasi-
experimental design and three kinds of grammar tests (a grammaticality completion test, a sentence 
combining test, and a sentence rearrangement test) were employed in the study. The Statistical 
Package for the Social Science (SPSS) version 12.0 was used to analyze the quantitative data 
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(significance level was set at .05).The major findings of this study were that the proportion of correct 
answers to relative clauses without prepositions was significantly higher than that of relative clauses with 
prepositions in both pre- and post- tests regardless of teaching approaches. The results corresponded with 
Keenan and Comrie’s Noun Phrase Accessibility Hierarchy (1977), in which the positions at the bottom of the 
hierarchy (e.g., objects of prepositions) are more marked and difficult. Based on the findings of this study, 
several pedagogical implications and recommendations for future studies are discussed. 

Key Words: forms-focused instruction, communicative language teaching 

  



The Results from Two Grammar Methodologies in the Teaching of Restrictive Relative Clauses Among Taiwanese Tenth Graders   275

 I. Introduction 

Since the middle of the last century, the teaching of the English language has gone 
through multiple transitions in methodology, from grammar translation to the direct method, 
to the audiolingual approach, to the cognitive code approach, and the communicative 
approach (Richards & Rodgers, 2002). Grammar instruction was central to foreign language 
teaching for centuries until the advent of communicative language approaches (Celce-Murcia, 
1991). It is the communicative language approach that has led the revolution and transition in 
English teaching methodology. Grammar is no longer taught as a central, autonomous system, 
but is integrated with meaning, social function, and discourse structure (Celce-Murcia, 1991). 
It was these dimensions that were considered in the course of this research on teaching one 
structure of English grammar: the restrictive relative clause. 

As to the process used by non-native English speakers when learning English restrictive 
relative clauses, some researchers have stressed the influence of native language transfer 
(Schachter, 1974), whereas others have emphasized the importance of universal factors such 
as markedness in the relative clause acquisition (Sadighi, 1994; Yip & Matthews, 1991). Gass 
(1980) confirmed that universal principles of language played a dominant role in determining 
the learning patterns of L2 learners, while the other two factors-specific facts about learners’ 
native language and the target language-were of secondary consideration (Gass, 1980). An 
eclectic approach, combining the strength of traditional grammar-based instruction and new 
communicative methodology would be recommended in this case.  

In spite of this, actual research investigating the effects of integrating traditional 
grammar-based instruction with Communicative Language Teaching (CLT) has been scarce, 
however (Chang, 2002; Huang, 2004). So far, no study has explored how the integration of 
traditional grammar-based instruction with communicative language teaching might affect 
Taiwanese senior high school students’ learning of complex grammatical structures (Chang, 
2002; Huang, 2004). Therefore, the study aimed to investigate the following research question 
and null hypothesis:  

1. How do students perform on relative clause construction with a preposition such as “with,” 

“in,” or “at” compared with relative clause construction without a preposition? 

Ho1: There is no statistically significant difference in student performance  

     regarding the use of relative clauses between constructions with a preposition (with, in, 

or at) and constructions without a preposition.  
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II. Literature Review 

The role of grammar instruction, as opposed to the meaning-focused activity in the 
English language classroom, has long been a controversial issue. However, some existing 
research shows the positive effects of combining the structural forms-focused instruction and 
communicative language teaching (Chang, 2002; Huang, 2004; Montgomery & Einsenstein, 
1985). The combination of the two focuses the learners’ attention on the relationship between 
the communicative need and the linguistic feature which satisfies that demand (Doughty & 
Williams, 1998). Long (1991) indicates that teaching solely grammatical forms usually fails 
to help learners develop the ability to use those forms to communicate effectively. He also 
suggests that neglecting grammatical instruction for the purpose of teaching purely 
communicative content was as inadequate as grammar instruction alone. Rather, Long 
recommends a syllabus he called “focus on form,” which integrates instruction of grammar 
forms in context with communicative language instruction. Robinson (1996) and Doughty and 
Williams (1998) also advocate combining communicative language learning with grammar 
instruction. Therefore, the integration of the traditional structural form-focused instruction 
and CLT is worthy of recommendation. The theoretical background of the study will be based 
on the grammar-integrated communicative approach. 

A relative clause, according to MacLeish (1971), is “a clause subordinate to the main 
clause with which it occurs and to which it is connected by a relative word such as that, 
which, what, who, whom” (p. 106). As to the complexity of relative clauses, they are 
syntactic structures which L2 learners acquire relatively late (Doughty, 1991). According to 
Chiang (1980), general proficiency in the target language is the best indicator of relative 
clause production and it determines the frequency of relative clause production. 

Sadighi (1994) investigated the comprehension of English restrictive relative clauses 
among Chinese, Japanese, and Korean native speakers learning English in the United States. 
Their native languages employ pre-nominal relative clause formation strategy in contrast to 
the post-nominal relative clause positioning used in English. Sadighi concluded that three 
universal linguistic factors—Interruption, Word Order Rearrangement, and Parallel Function 
play a significant role in the acquisition of the English restrictive relative clause construction. 
The universal principle of syntactic structures is markedness, and this dominates the learning 
process of English restrictive relative clauses, irrespective of learners’ diverse language 
backgrounds (Sadighi, 1994).    

Yip and Matthews (1991) examined the avoidance of relative clauses by Chinese ESL 
speakers relative to Keenan and Comrie’s Accessibility Hierarchy (AH). They concluded that 
first language transfer is insignificant compared to universal factors in the use of resumptive 
pronouns in genitive-type relative clauses at the bottom of the Accessibility Hierarchy. Yip 
and Matthews concluded that Chinese ESL speakers unconsciously avoid using oblique and 
genitive-type relative clauses, found at the lower end of the Accessibility Hierarchy. 

According to Izumi (2003), Keenan and Comrie’s (1977) Noun Phrase Accessibility 
Hierarchy Hypothesis (NPAH) has been proposed in second language acquisition (SLA) 
literature to account for the relative ease and difficulty order of both processing and acquiring 
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the different types of relative clause (RC) constructions. “The NPAH is based on the 
typological markedness” and it claims that “all languages can relativize subjects” (Izumi, 
2003, p. 287). In addition, “if a language can form RCs on a given position in the hierarchy 
hypothesized by the NPAH, it can also form RCs on all positions higher (or to the left) in the 
hierarchy, but the converse is not true” (Izumi, 2003, p. 287). This hierarchy is, in essence, a 
scale of markedness on which the higher positions are the less marked (unmarked) and the 
lower positions the more marked (marked). The NPAH was suggested by Keenan and Comrie 
after an examination of the similarities among more than 50 languages regarding the syntactic 
functions for relative pronouns. 

The NAPH represents typological universals of relative clause formation and 
hypothesizes an order of difficulty for acquisition from most accessible for relativization to 
least accessible. The order is as follows: SU (subject)> DO (direct object)> IO (indirect 
object) > OBL (object of preposition) > GEN (possessor)> OCOMP (object of comparison) 
(Keenan & Comrie, 1977). In other words, relative clauses referring to the subject are easiest 
to learn, while those referring to the object of a comparative are the most difficult (Doughty, 
1991; Schumann, 1980). 

 

III. Method 

1. Research participants 

The 150 subjects in this study—88 boys and 62 girls—were Taiwanese freshman 
senior high school students from four 10th-grade classes at a private boarding high school, 
located in Yuan Shan Shieng, I-lan, Taiwan. They had not taken the General English 
Proficiency Test previously. The subjects were selected by convenience sampling, a selection 
of participants based on easy availability or accessibility. 

2. Research design, instrumentation, and data-collection procedures 

The study employed a quasi-experimental design. The research study aimed to 
investigate whether students’ performance on the English restrictive relative clauses construction 
with prepositions and without prepositions will be different because of two differing grammar 
teaching approaches. The two approaches were the integration of forms-focused instruction 
and communicative language teaching, and forms-focused instruction through teacher-fronted 
lesson only. The independent variables of the quasi-experiment are the two teaching 
approaches to which the two groups of participants were exposed. The dependent variable in 
the quasi-experiment was the results of the tests administered by the researcher. An individual 
background information questionnaire was employed before the instructional experiment to 
investigate the participants’ English learning background (see Appendix A). Their responses 
gave the researcher a view of the participants’ prior learning and understanding so that some 
exceptional students could be eliminated as participants in this study. 

The instruments used in the data collection were three types of grammar tests 
developed by the researcher—a grammaticality completion test, a sentence rearrangement 
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test, and a sentence combining test (see Appendix B).  The grammaticality completion test 
aimed to examine the participants’ grammatical knowledge of English relative clause 
constructions. The sentence rearrangement test was a controlled production test that aimed to 
examine the participants’ grammatical production of English relative clause constructions.  
In addition, the sentence combining test was designed to elicit participants’ written production 
of English relative clause constructions. The three types of grammar tests were developed 
based on questions from the General English Proficiency Test (GEPT) of the elementary 
level, a kind of criterion-referenced English proficiency test in Taiwan. Examinees who pass 
the elementary level have English proficiency that corresponds to the English proficiency of 
ninth grade Taiwanese junior high school students. .  

Following the pre-test, the researcher randomly divided the four intact classes of first-
year senior high school students of the same school into two groups. The researcher utilized 
two different teaching approaches for the two groups—for the experimental group, the 
integration of forms-focused instruction and communicative language teaching; for the 
control group, forms-focused instruction through teacher-fronted lessons. Over six successive 
weeks, the four classes met two days a week individually for a 50-minute lesson on each 
occasion. Throughout the instructional period, the researcher used the same materials to teach 
the explicit forms-focused instruction but employed different teaching approaches and 
activities for the two treatment groups. 

The researcher used four kinds of activities (listening, speaking, reading, and writing) 
to teach English grammar to the students in the experimental group, but only focused on 
students’ reading and writing ability in the control group. Students in the experimental group 
were encouraged to recognize and produce English relative clause structures in such 
meaningful contexts as real life situations through role-playing activities, paired or group 
discussions, information-gap activities, teacher-student interactive output practice activities, 
and contextualized reading. Students in the control group did not participate in such grammar-
integrating activities. Grammar rules were also explained clearly in the instruction, but 
without any further reinforcement through interactive activities. 

The researcher utilized two different teaching approaches for two groups, who 
received the same amount of instructional hours on the same content. Therefore, the 
Hawthorne effect of special attention leading to better performance would be avoided. 

Immediately after six weeks of instruction in the target structure, the researcher 
administered a post-test to both instructional groups for the purpose of assessing the effects of 
the two different teaching approaches. The immediate post-test was composed of the same 
questions as those in the pre-test, but in a different order.  All of the participants in both treatment 
groups completed the post-test using the same procedure as that of the pre-test.  

In order to determine the reliability of the pre-test and the post-test, the researcher 
asked thirty first-year senior high school students (other than those students in the 
participants’ school) as the pilot participants to take both tests before beginning the 
instructional experiment to determine whether the scores were consistent. These students had 
received three years of formal English instruction and were the same age as the participants 
who would be the subjects in the study. 
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The content validity of the pre-test and post-test was examined. After the thirty 
students completed the pre- and the post-tests, the researcher conducted an interview with 
each one to ask their opinions about the clarity of the written instructions, as well as the 
adequacy of the time allotted. The results of the interview were used as one criterion to 
modify, and revise, the three grammar tests. The three question formats were modified from 
the General English Proficiency Test (GEPT) of the elementary level, and items from a 
variety of textbooks and the websites published by LTTC. 

3. Scoring procedures 

In the pre- and post- tests, there were a total of forty-five questions. For the three 
grammar tests, each correct answer was worth one point in the scoring. The participants got a 
score of zero if they chose the wrong answer, failed to combine and rearrange sentences in the 
correct order.  

4. Data analysis 

Quantitative analyses were employed to obtain and present the data for this study. The 
quantitative data were analyzed through the Statistical Packages for the Social Sciences 
(SPSS), version 12.0. The significance level was set at p<.05 for all statistical analyses. 
However, if the statistical significance level reached the level of p<.01, it was reported. 

The one-way repeated-measures analysis of variance (ANOVA) was computed to 
compare the statistically significant differences regarding the constructions with and without 
prepositions in both pre- and post-tests. 

 

IV. Results 

This study aimed to explore whether students’ performance on the English restrictive 
relative clauses construction with prepositions and without prepositions will be different 
because of two differing grammar approaches. The results of the study are based on the data 
collected from 150 private boarding High School students in Taiwan. 

Correct answers to relative clauses with prepositions versus those without prepositions on 
both pre- and post-tests were subjected to one-way repeated-measures analysis of variance 
(ANOVA) and paired-samples t-test to evaluate whether the differences reached the .05 
significance level. Table 1 indicates that on the pre-test, the F value was 53.209, and the 
significance level approached 0.000. Both the significance level and the null hypotheses 
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Table 1 

One-Way ANOVA Results Regarding Proportion of Correct Answers to Relative Clauses with 

Prepositions Versus Those Without Prepositions on the Pre-Test 
 

Sources of  
Variation 

 

SS Df MS F Sig. 

Within Groups 
Kinds of  
Pre-Test 

0.733 1 0.733 53.209  0.000** 

Error 2.054 149 0.014   

*p-value < 0.05 ** p-value < 0.01 

were set at p< .05 for all statistical analyses. The results of one-way repeated-measures 
ANOVA revealed a statistically significant difference, as measured by proportion of correct 
answers in student performance, regarding the use of relative clauses between the 
construction with a preposition and the construction without a preposition on the pre-test. 

 In addition, the results of paired-samples t-test presented in Table 2 show that the 
differences in proportion of correct answers between the two relative clause constructions 
were statistically significant. On the pre-test, the proportion of correct answers to relative 
clauses without prepositions was significantly higher than that of relative clauses with 
prepositions. 

 The results were consistent with Keenan and Comrie’s Noun Phrase Accessibility 
Hierarchy (1977). The NAPH suggests that the positions at the bottom of the hierarchy 

Table 2 

Paired-Samples t-test, Restrictive Relative Clauses With and Without Prepositions 

Comparison Mean  
Difference Sig. 95% Lower 95% Upper 

With/Without 
Prepositions 0.099 0.000** -0.126 -0.072 

 
*p-value < 0.05 ** p-value < 0.01 
 

are less common and hence, less accessible and more marked than those in positions at the 
top. For example, language structures that serve as objects of prepositions are more marked 
and difficult than those that serve in positions of subject, direct object or indirect object. This 
inaccessibility accounts for the fewer correct answers to relative clauses with prepositions 
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than to those of relative clauses without prepositions on both pre- and post-tests. 

 When comparing the proportion of correct answers to relative clauses with 
prepositions versus those without prepositions on the post-test, results of one-way repeated 
measures ANOVA indicated that the F value was 172.585. The significance level approached 
0.000 (see Table 3). Therefore, statistically significant differences were found to exist 
between the proportion of correct answers to relative clauses with prepositions and those 
without prepositions on the post-test. 

Table 3 

One-way ANOVA Results Regarding Proportion of Correct Answers to Relative Clauses with 

Prepositions Versus Those Without Prepositions on the Post-Test 

Sources of  
Variation SS df MS F Sig. 

Within Groups  
Kinds of Pre-Test 2.707 1 2.707 172.585 0.000** 

Error 2.337 149 0.016   

*p-value < 0.05 ** p-value < 0.01 

 

  As presented in Table 4, the results of paired-samples t-test revealed that the 

differences in the proportion of correct answers between relative clauses with prepositions 

and those without prepositions on the post-test were statistically significant. The proportion of 

correct answers for relative clauses without prepositions was significantly higher than that of 

relative clauses with prepositions on the post-test. 

Table 4 

Paired-Samples t-test, Restrictive Relative Clauses with and without Prepositions 

Comparison 
 

Mean  
Difference Sig. 95% 

Lower 95% Upper 

With/Without 
Prepositions  0.190 0.000** -0.219 -0.061 

*p-value < 0.05 ** p-value < 0.01 

 

 To summarize the results of the above tables, the null hypothesis, which states that 
there is no statistically significant difference, as measured by proportion of correct answers in 
the use of relative clauses between constructions with a preposition (with, in or at) and 
constructions without a preposition, was rejected. Statistically significant differences were 
found to exist between the construction with a preposition (with, in, or at) and the 
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construction without a preposition.  

VI. Pedagogical Implications  

The pedagogical implications of the study, which are based on the findings of the research, 
are as follows:  

1. Teaching more marked structures would be advantageous to students’ learning. The results 
of this study show that the sentence using relative clauses with prepositions are more 
marked and difficult than those without prepositions. Eckman, Bell, and Nelson (1988) 
indicate that learners obtain maximal generalization from the acquisition of a more marked 
structure than from that of a less marked structure. Therefore, teachers may need to focus 
on more marked structures to facilitate students’ learning. This could be achieved through 
spending more time in oral and written practice activities and by giving more instruction 
that would allow students to compare and contrast structures and explore the reasons for 
their differences in order to associate the different constructions with each other.  

2. English teachers in Taiwan may consider integrating communicative activities into 
grammar teaching to facilitate students’ comprehension and production of the target 
structure. As Wang (1999) states, “a communicative grammar-learning environment is an 
urgent need in Taiwan” (p. 175). It is imperative, however, that teachers manage time spent 
on both types of instruction carefully so that students remain interested and focused.   

 

VII. Recommendations for Future Study 

Based on the results and within the limitations of the study, several recommendations for  

future studies are presented. 

1. A stratified random sampling of the student population would make this a genuine experiment 
rather than a quasi-experiment. Future researchers should consider randomly assigning students into 
experimental and control groups. 

2. A wider range of student ability groups, public and private institutions, and locations 
throughout Taiwan would be helpful in formulating generalizations applicable to the 
national curriculum. This study could be replicated in other geographic regions with 
different groups. The wider scope would be more informative and nationally applicable. 

3. Tests of other language proficiency skills (for example, spontaneous production tests) 
would be worthy of future study. Future research could focus on the effects of teaching on 
receptive comprehension, such as listening and reading proficiency, or productive 
comprehension, such as speaking and writing proficiency. 
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Abstract 

Due to a considerable dissimilarity in the linguistic nature of Chinese and English and a 
serious lack of authentic oral modeling in the classroom, Chinese students of English as a 
Foreign Language (EFL) usually receive little phonological education. Stress placement of 
word syllables has long been recognized as an important aspect in the instruction of 
pronunciation within Chinese English curricula, but concrete improvements to teaching 
methods have proven elusive. 

It is shown in this study that the improper speech habits of these students can be 
effectively improved using the rules of a Canadian linguist’s word stress prediction model. 
These rules predict syllable emphasis through a word’s orthography or letter sequences, thus 
requiring minimum phonetic memorization in learning how to place emphatic stress correctly 
in the syllables of unfamiliar English words.  

This study attempted to validate these model rules by evaluating their effectiveness on 
twenty Chinese college English majors. A repeated-measures design of paired pre- and post-
intervention tests with a 45-hour stress rule intervention were implemented to compare the 
Chinese students’ performances on oral vocabulary reading before and after being tutored in 
stress placement rules. The statistical findings of the paired-samples t-tests suggested that 
there were significant improvements in both the students’ word stress placement using 
Merriam-Webster’s dictionary as an evaluation standard and the students’ word intelligibility 
according to native English evaluators’ comprehension after the intervention.  

In this study, a strong positive Pearson correlation coefficient between correct word 
stress placement and word intelligibility supported the notion that correct stress placement 
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increases authenticity in pronunciation thereby enhancing the non-native speakers’ 
intelligibility by native speakers. This study provides substantial and undeniable evidence 
demonstrating the potential of these stress prediction rules in helping EFL learners improve 
their Standard American English (SAE) pronunciation.  

Key words: accent, word stress, multi-syllable vocabulary, orthography, comprehensibility 
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I. Introduction 

The purpose of this study is to help Chinese speakers of English understand that accurate 
pronunciation plays an important role in effective communication with native speakers by 
providing them with a simple approach to learn English word stress, so as to help them learn 
to speak English faster and more “authentically.”   

     Non-native speakers’ ability to speak SAE also reduces their odds of being rejected by 
native speakers of English and at the same time increases their opportunities to compete with 
native speakers through effective English communication. In order to be competitive in the 
modern world, which recognizes English as the only world language, smooth and authentic 
English pronunciation is expected. The stress prediction rules that this study recommends are 
based on a Canadian linguist-George S. Waldo (1968)’s work which covers about 97% of the 
entire English vocabulary. These rules presented here would serve as an updated word stress 
prediction guide compiled specifically for non-native students and teachers. By examining the 
effectiveness of these stress prediction rules, we understand how they would help Chinese 
English learners to reach the goal. Both repeated-measures tests and a stress rule intervention 
were performed on a group of 30 Chinese English-major college students to establish the 
effect of the word stress prediction rules on the participants’ pronunciation. 

 

II. Review of related literature 
 The English language is a “stress-accented” language that uses word stress to 
distinguish words (Fromkin, Rodman, & Hyams, 2003). That is, two words can differ only by 
the position of their stress and therefore, it is possible to use stress to differentiate 
grammatical classes in parts of speech (e.g., noun and verb). Stress, therefore, can be 
linguistically significant. According to Rubin (2005), word stress is key to comprehensibility 
in the English language. English speakers need word stress to communicate rapidly and 
accurately, even in difficult conditions (“Rules of word stress in English,” n.d.).  That is, if a 
person does not hear a word clearly, he can still understand the word because of the position 
of the stress. For example, even entry-level English students can easily and quickly 
differentiate the words “photograph” and “photographer” by hearing only the first two 
syllables of these words. Pathare (2005) mentioned that word stress is crucial in pronunciation 
because it affects syllables and the segments that constitute syllables, as seen in the stress 
alternation in English between certain nouns and verbs (e.g., CONduct vs. conDUCT). 
Stressing a word differently can change the meaning altogether.  As O’Connor (1973) 
asserted that, “in English, stress is a significant factor because it is an essential part of word-
shape; words easily become unrecognizable if the stress is wrongly placed” (p.194). 

 For Chinese students who study English in Taiwan where English is considered a 
foreign language, the lack of spoken English in their environment and the distance of their 
mother tongue from English conspire to rob them of English phonemic awareness, and made 
it all but impossible to acquire authentic English pronunciation. Being handicapped by these 
two reasons, Chinese English learners, even if they do hear physically, become so indifferent 
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and thus ignorant to the English sounds that the clarity of their English pronunciation is 
similar to that of someone who has lost his hearing since birth. That is, Chinese people’s 
chaotic spoken English sounds like deaf people’s oral production and it is thus, to a certain 
extent, incomprehensible to ordinary native English speakers. 

 Most Chinese students do not possess sufficient phonetic knowledge to cope with the 
complicated nature of phonology and linguistic theories, both of which are foundations for the 
well-known stress prediction strategies proposed by Chomsky and Halle (1968) and Fudge 
(1984). Given the lack of practicality of stress prediction models based on syllabification, 
George S. Waldo’s (1968) model mostly avoids syllabification. He formalized these stress 
rules of English vocabulary words by analyzing them in terms of their morphological 
structures. That is, this model is based on the orthographic representation (i.e. word spelling) 
of the English language but not on theoretical perspectives. These rules rely on recognizing 
word endings and counting vowels from the end of the word to decide which vowel should 
have the primary stress—techniques that should be amenable to learning by EFL students. 

 

III. Method 
This study attempts to determine whether Waldo’s stress rule method would help 

Chinese students correctly place syllable accents when pronouncing English words and 
whether or not this method would enhance better comprehension of those words by American 
evaluators.  

Research Questions 

     For the purpose of this study, the following research questions and the corresponding 
null hypotheses were developed: 

1. Is there a difference between the number of correct word stress placements by both the 
control group and the experiment group after the experiment group is tutored in stress 
placement rules, as evaluated according to Merriam-Webster’s dictionary?  

2. Is there a difference between the scores in the intelligibility of both groups by native 
English speakers after the experiment group is tutored in stress placement rules? 

3. Is there a correlation between the objective stress placement evaluation results and the 
subjective intelligibility scores for experiment group after the intervention? 

Subjects and Evaluators 

     The subjects in the current study were 40 volunteered English majors (13 males and 27 
females) in their junior year from one class at Chung-Hua University in Taiwan. Their 
English ability was between 400 to 550 points in terms of TOEIC test score, and this relative 
consistency of subjects’ proficiency level boosted reliability of the pre-experiment test results. 
Subjects were randomly selected to be in the experiment and the control group (20 in each 
group). The four native English speakers serving as evaluators were English teachers at 
Universities in Hsinchu area. They possessed post-graduate knowledge of English, making 
them ideal candidates for judging foreigners’ pronunciation fairly and reliably. 
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Instrumentation 

    This study used two tests of 25 words each, to be administered before and after the 
intervention respectively. The tests were scored on binary scale: the subject either got the 
stress right on a word (1 point) or not (no points). There was no ambiguity since the unique 
correct stress was determined according to the Merriam-Webster’s dictionary, so the total 
scores were between 0 and 25. 

    Next, the native English speaking evaluators rated the comprehensibility of the subjects 
on evaluation sheets that scored each word on a 5-point Likert scale.  Each evaluation sheet 
corresponded to one 25-word test (either pre-intervention or post-intervention). The Likert 
scale was mapped to numerical scores in the range of 1 to 5, with 1 point corresponding to the 
most negative rating (“Incomprehensible”) and 5 points to the most positive rating (“Native-
like”).  The scores for the dictionary words were totaled, giving each test a dictionary word 
score between 25 and 125 points.  

Procedures 

    The first step of the procedure was to administer the pre-intervention test individually to 
each of the 40 subjects. The purpose of the test was not revealed, with the two groups of 
subjects simply being asked to read each word on the list out loud in a clear voice three times 
in a row. The 40 subjects’ voice productions were captured with a digital audio recorder (one 
file per subject) for later evaluation by the researcher and the native speakers; the repetition of 
each word ensured that at least one clear recording of each word was available. The subjects 
were allowed time to think before they decided how the words should be pronounced.  

The study then moved into the intervention phase, which took place over 15 sessions (3 
hours in each session) to complete. Twenty-five word endings of nine types of stress rules 
were evenly taught by the researcher by explaining their domain of applicability to the 
subjects, supported by approximately 20 to 50 example words for each rules, and followed by 
extensive audio-lingual drills to help the subjects internalize the rule and until the controlled 
skill became automatic (Garza, 2006). By reading out loud the massive example words, 
experiment group subjects would memorize the rules taught by heart by the end of each 
session.  

On the other hand, subjects in the control group received word stress intervention 
through conventional vocabulary teaching process under the exact same teaching context 
( i.e., 45 hours of teaching time and about 800 example words of teaching content ) as the 
experiment group did, but subjects were not trained with the stress rules. Word stress 
instruction in control group was incorporated within the holistic vocabulary education with a 
reminder or emphasis on the stressed syllable of each word. In other words, both the English 
and the Chinese definitions of the words were introduced first, and then their phonetic 
transcription was explained, followed by the demonstration of their pronunciation by the 
researcher, while their intonation and primary stress were reminded by the researcher. And 
then extensive audio-lingual drills were implemented to help the subjects to remember how 
the primary word stress as well as pronunciation of the whole word was enunciated. 
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After the intervention session, the researcher individually administered the post-
intervention test to the subjects. The procedure for this test was exactly the same as for the 
pre-intervention test, except that the subjects are now aware of the test’s purpose. 

    After the post tests were done, the researcher then evaluated the pre-intervention and 
post-intervention tests for correct stress placement. The intonations, and the vowel and 
consonant qualities, were ignored in the scoring process. The researcher then individually 
prepared the evaluators for their task by asking them to read out loud the two word lists that 
were used for the tests. Should an evaluator get the pronunciation/ stress wrong for a word, 
they were asked to try again until they got it right. When the training was done, each 
evaluator was asked to evaluate the tests of 10 subjects (20 samples) for overall 
comprehensibility of each word (each subject was scored by only one evaluator). The 
subjects’ recorded vocalizations were evaluated in random order, with each subject’s pre-
intervention and post-intervention tests played back-to-back but also in random order.  

 

IV. Analysis of the data 
    Results of the Research Question 1 and its corresponding Null Hypothesis 1 

Research question 1 asked whether or not there was a statistically significant difference 
between the number of correct word stress placements by both the control group and the 
experiment group after the experiment group was tutored in stress placement rules, as 
evaluated according to Merriam-Webster’s dictionary.  

Table 1 (a) and (b) showed the descriptive statistics for both variables. The average score 
(out of twenty five points) increased from 11.00 on the pre-intervention test to 19.25 on the 
post-intervention test for the experiment group. The average score (out of twenty five points) 
increased from 12.55 on the pre-intervention test to 12.95 on the post-intervention test for the 
control group.  

Table 1 (c) and (d) gave the descriptive statistics for the mean difference between each 
pair of variables. The decision rule was to accept the null hypothesis if the computed value of 
t was between -2.093 and 2.093. With the obtained t being -8.364 for the experiment group, 
which fell well outside the acceptance range, the null hypothesis was rejected. It was accepted 
that there was a difference in the mean scores of the pre- and post-intervention test. The data 
analysis concluded that there was a significant difference (increase) in word stress placement 
scores for the experiment group before and after the stress rule intervention.     

However on the other hand, with the obtained t being only -.481 for the control group, 
which fell well within the acceptance range, the null hypothesis was not rejected. The data 
analysis concluded that there was not a significant difference (increase) in word stress 
placement scores for the control group before and after the stress rule intervention.     

Comparison of the Word Stress Placement Scores of 25 Dictionary Words before and after 
the Stress Rule Intervention  
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Table 1(a) Paired-Samples Statistics for Experiment Group 

 Mean N 
Std. 
Deviation 

Std. Error 
Mean 

Pre-test score 11.00 20 3.627 .811 
Post-test score 19.25 20 3.768 .843 

*p<.05. 

Table 1(b) Paired-Samples Statistics for Control Group 

 Mean N 
Std. 
Deviation 

Std. Error 
Mean 

Pre-test score 12.55 20 3.546 .793 
Post-test score 12.95 20 3.052 .682 

*p<.05. 

Table 1(c) Paired-Samples Test for the Experiment Group  

Paired Differences 

t df 
Sig. 
(2-tailed)Mean 

Std. 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval 
of the Difference 
Lower Upper 

-8.250 4.411 .986 -10.315 -6.185 -8.364 19 .000 
*p<.05. 

Table 1(d) Paired-Samples Test for the Control Group 

Paired Differences 

t df 
Sig. 
(2-tailed)Mean 

Std. 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval 
of the Difference 
Lower Upper 

-.400 3.719 .832 -2.141 -1.341 -.481 19 .636 
*p<.05. 

Results of the Research Question 2 and its corresponding Null Hypothesis 2 

Research question 2 asked whether or not there was a statistically significant difference 
between the scores in the intelligibility of both groups by native English speakers after the 
experiment group was tutored in stress placement rules.  

Table 2 (a) and (b) showed the descriptive statistics for both variables. The average score 
(out of 125 points) increased from 70.60 on the pre-intervention test to 89.60 on the post-
intervention test for the experiment group. The average score (out of 125 points) increased 
from 71.55 on the pre-intervention test to 72.10 on the post-intervention test for the control 
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group. . 

Table 2 (c) and (d) gave the descriptive statistics for the mean difference between each 
pair of variables. With 19 degrees of freedom, the critical value of t was 2.093 for a two-tailed 
test at the .05 significance level. With the obtained t being -6.074 for the experiment group, 
which fell well outside the acceptance range, the null hypothesis was rejected. The data 
analysis concluded that there was a significant difference (increase) in word stress placement 
scores for the experiment group before and after the stress rule intervention.     

However on the other hand, with the obtained t being only -.171 for the control group, 
which fell well within the acceptance range, the null hypothesis was not rejected. The data 
analysis concluded that there was not a significant difference (increase) in word stress 
placement scores for the control group before and after the stress rule intervention.     

Comparison of the Intelligibility Scores of 25 Dictionary Words before and after the Stress 
Rule Intervention  

Table 2(a) Paired-Samples Statistics for Experiment Group 

 Mean N 
Std. 
Deviation 

Std. Error 
Mean 

Pre-test score 70.60 20 20.965 4.688 
Post-test score 89.60 20 19.154 4.238 

*p<.05. 

Table 2(b) Paired-Samples Statistics for Control Group 

 Mean N 
Std. 
Deviation 

Std. Error 
Mean 

Pre-test score 71.55 20 24.831 5.552 
Post-test score 72.10 20 24.813 5.548 

*p<.05. 

Table 2(c) Paired-Samples Test for the Experiment Group  

Paired Differences 

t df 
Sig. 
(2-tailed)Mean 

Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval 
of the Difference 
Lower Upper 

-19.000 13.989 3.128 -25.547 -12.453 -6.074 19 .000 
*p<.05. 
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Table 2(d) Paired-Samples Test for the Control Group 

Paired Differences 

t df 
Sig. 
(2-tailed)Mean 

Std. 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval 
of the Difference 
Lower Upper 

-.550 14.347 3.208 -7.265 6.165 -.171 19 .866 
*p<.05. 

Results of the Research Question 3 and its corresponding Null Hypothesis 3 

Research question 3 asked whether or not there was a statistically significant correlation 
between the objective stress placement evaluation results and the subjective intelligibility 
scores for experiment group after the intervention.  

 Table 3 (a) and (b) showed the correlation results between the number of correct word 
stress placement and the score of whole word intelligibility on the 25 dictionary words. The 
Pearson's correlation coefficient was .764 for the experiment group and .190 for the control 
group. This indicated a strong linear association between the number of correct word stress 
placement and the score of whole word intelligibility on the 25 dictionary words for the 
experiment group, but a weak association for the control group. The decision rule was to 
accept the null hypothesis if the computed value of   .01. With the obtained  being .000 
for the experiment group, the null hypothesis was rejected at the .01 significance level for 
the experiment group. This indicated a strong positive correlation between the number of 
correct word stress placement and the score of whole word intelligibility on the 25 dictionary 
words for the experiment group after the intervention. On the other hand, with the obtained  
being .190 for the control group, the null hypothesis was accepted at the .01 significance 
level for the control group. This indicated a very weak positive correlation between the 
number of correct word stress placement and the score of whole word intelligibility on the 25 
dictionary words for the control group after the intervention. 

Table 3(a) 

The Correlation Result between the Number of Correct Word Stress Placements and the 
Scores of Word Intelligibility on 25 Dictionary Words for the Experiment Group 

 

N  Correlation  Sig. (2-tailed
40  .764  .000 

*p<.05. 
**.  = 0.01 (2-tailed), significant correlation 
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Table 3(b) 

The Correlation Result between the Number of Correct Word Stress Placements and the 
Scores of Word Intelligibility on 25 Dictionary Words for the Control Group 

 

N  Correlation  Sig. (2-tailed) 
40  .190  .211 

*p<.05. 
**.  = 0.01 (2-tailed), significant correlation 

In conclusion, this study explored 3 research questions and tested 3 corresponding null 
hypotheses. Based on statistical results, all three null hypotheses were rejected and these 
rejections confirmed the researcher’s notion that the more accurate word stress placement, the 
better intelligibility of oral vocabularies. 

 

V. Conclusion 
Rubin (2005) said that non-native speakers can get by with fairly pronounced accents as 

long as they conform to English norms for intonation. That is, accurate placement of word 
stress enhances the comprehensibility of their speech because accented-English pronunciation 
resulting from stressing the wrong vowel often makes a non-native speaker sound strange and 
unintelligent, and therefore to be distrusted or dismissed by native speaker (Pathare, 2005). In 
other words, if a Chinese-speaking person wants to communicate effectively with an English 
speaker, the first thing he needs to do is to master English word stress patterns; word stress is 
important in pronunciation and good pronunciation contributes to effective communication. 
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VI. Appendices 
Appendix A.  Pre-Intervention Test & Survey Questionnaire for Chinese Students  

Please say the following words loud and clear three times each:
1. administrative     14. imbroglio   
2. doctrinaire      15. graffiti 
3. parabola      16. cascade 
4. maintenance     17. excessive 
5. Mediterranean     18. indelible 
6. sarcophagus      19. contribute 
7. integrity      20. rapscallion  
8. demography     21. carnivorous 
9. hepatitis      22. adamant  
10. detergent      23. racketeer  
11. galloon      24. evanescence  
12. malaria      25. internship  
13. esoteric  

Appendix B.  Post-Intervention Test & Survey Questionnaire for Chinese students 
Please say the following words loud and clear three times each: 
1. communicative     14. censorship    
2. questionnaire     15. effervescence   
3. hyperbola      16. pioneer 
4. petulance      17. vigilant 
5. Subterranean     18. intaglio 
6. ranunculus      19. safari  
7. community      20. stockade  
8. photography     21. pervasive  
9. gingivitis      22. incredible  
10. divergent      23. consensus  
11. baboon      24. vermilion  
12. regalia      25. omnivorous  
13. aromatic 
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Appendix C.  Evaluation Sheet 1 & 2 for Native English-Speaking Evaluators 
Please circle what you feel about the pronunciation of the following words: 
1. Incomprehensible  Guessable Fair  Decent  Native-like 
2. Incomprehensible  Guessable Fair  Decent  Native-like 
3. Incomprehensible  Guessable Fair  Decent  Native-like 
4. Incomprehensible  Guessable Fair  Decent  Native-like 
5. Incomprehensible  Guessable Fair  Decent  Native-like 
6. Incomprehensible  Guessable Fair  Decent  Native-like 
7. Incomprehensible  Guessable Fair  Decent  Native-like 
8. Incomprehensible  Guessable Fair  Decent  Native-like 
9. Incomprehensible  Guessable Fair  Decent  Native-like 
10. Incomprehensible  Guessable Fair  Decent  Native-like 
11. Incomprehensible  Guessable Fair  Decent  Native-like 
12. Incomprehensible  Guessable Fair  Decent  Native-like 
13. Incomprehensible  Guessable Fair  Decent  Native-like 
14. Incomprehensible  Guessable Fair  Decent  Native-like 
15. Incomprehensible  Guessable Fair  Decent  Native-like 
16. Incomprehensible  Guessable Fair  Decent  Native-like 
17. Incomprehensible  Guessable Fair  Decent  Native-like 
18. Incomprehensible  Guessable Fair  Decent  Native-like 
19. Incomprehensible  Guessable Fair  Decent  Native-like 
20. Incomprehensible  Guessable Fair  Decent  Native-like 
21. Incomprehensible  Guessable Fair  Decent  Native-like 
22. Incomprehensible  Guessable Fair  Decent  Native-like 
23. Incomprehensible  Guessable Fair  Decent  Native-like 
24. Incomprehensible  Guessable Fair  Decent  Native-like 
25. Incomprehensible  Guessable Fair  Decent  Native-like 
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