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WILAIWAN   SRISONGKRAM: DEVELOPMENT OF PLAGIARISM 
UNDERSTANDING OF UNDERGRADUATE STUDENTS BASED ON SURVEY 
RESEARCH AND DOCUMENTARY ANALYSIS RESULTS. ADVISOR:  
ASSOC PROF. AUYPORN  RUANGTRAKOOL, Ph.D., CO s ADVISOR:  
PROF. SUWIMON WONGWANICH, Ph.D., 270 pp.  

   
  This research aimed: (1) to analyze the levels of plagiarism understanding separated by types of plagiarism of 
university students who had different backgrounds. (2) to develop program for developing plagiarism understanding of 
university students and (3) to investigate the results of developed plagiarism understanding from developed program. 
  The research was divided into 3 phases: the first phrase was survey research of plagiarism understanding 
separated by types of plagiarism of university students. The sample were 611 bachelor, master, and doctoral students of 
government and private universities and the documentary research for analyzing types of plagiarism from 110 theses of 
Faculty of Education, Chulalongkorn  University. The second phase was the development of plagiarism understanding 
program and the third phase was semi s experimental research for studying the results of plagiarism understanding from 
developed program. Sample in this phase were 37 persons from 2 rooms of second year, technology and educational 
communication major, Faculty of Technical Education, bachelor degree, Rajamangala University of Technology 
Thanyaburi. Data analysis included descriptive statistics, three s way ANOVA, t s test and ANCOVA using SPSS for 
Windows. 
          The findings could be analyzed as follows: 1) The difference of types of university, educational levels and fields 

of study affected to three aspects of plagiarism understanding on total plagiarism understanding, in partial plagiarism  and  

plagiarism of idea. 2) The difference of types of university and educational levels affected to plagiarism understanding on 

total plagiarism, citation plagiarism and self plagiarism, whereas the difference of  types of university and fields of study 

were found on the difference of plagiarism on citation plagiarism. Furthermore, the difference of educational levels and 

fields of study were found on the difference of plagiarism understanding on total plagiarism, paraphrasing plagiarism, 

citation plagiarism and self plagiarism. In theses analyzes, there were the difference among levels of education, graduate 

year and department on the difference of types of plagiarism understanding on total plagiarism and partial plagiarism.  

Additionally, students who received teaching by program had significantly higher scores in total and each aspect of 

plagiarism understanding, but lower scores in ratio of plagiarism than students who received traditional teaching method. 

Department..Educational Research and Psychology..Student}s Signature4444444 
Field of Study..Educational Research Methodology.. Advisor}s Signature4444444. 
Academic Year4444.201144..........................  Co s advisor}s Signature4.4444 



~ 
 

ก9[[9ก<<CY<VกB> 
 

 89dSBI9FIebL;gCI?\@_BL<tO;h;g87:WK    ^JK89OGSMRก<BXMRXF<VAh=`;V<JK@Tก�BX�T\7NIA8BC
ก<h=B  กB<LRBNON@g`;VกB<Y�9XG[9RSgB7W?S9Q7[gR>9USbMR7<R7>B@[<BOB<Sb W<. R8SF<   
L<PR7[<VกJ;  d?Q:WKNaK`I8A9WNIกB<Y<GXY<h77BI89OGS  [;RWOIA_B`IVI_Bd?QC?Y<VmSiIbNIกB<`กK:M
7BI89OGSWK8SW?[;RWCB  �TQ7d_BNaK^JK89OGSLก9WกB<FGHIB`;VL<?SI<JK@9Q7NaCg � OBก7BI89OGSRSJgL@CR  
MRMRXF<VAh=>B@[<BOB<Sb W<. @h89C;  8gR78B=9i  d?Q:WKig8SOhWY<VกBSA8BCA9W`;Vก<V[hKId_B
NaKLก9WA8BC@INONIกB<>TกUB7BI89OGSL<PQR7I?\  <8CdG\7:WKNaKA_B`IVI_Bd?QLYoIY<VmSiIbLYoIRSgB7S9Q7
[gRกB<FGHIBก<RX`I8A9WNIกB<89OGSLFPQRNaKC?A8BCiGWLOIS9Q7MT\I  MRMRXF<VAh=  
<R7>B@[<BOB<Sb W<. W87กC;  :[<89O9[<Ah=  Y<VeBIก<<CกB<@RX89dSBI9FIebd?Qก<h=BL@<9C
ก_B;G7NOd_BNaK^JK89OGSC?A8BCLF?S<FSBSBCd?QOVFGHIB7BI89OGSRSgB7[gRLIPQR7  MRMRXF<VAh= 
<R7>B@[<BOB<Sb W<. @9<9FGIehb  @h8<<=C<<AB  ^JKig8S>B@[<BOB<Sb W<.=G]�l<=b  a;B8dR7`;V
>B@[<BOB<Sbก9[[9Ah= W<. I7;GกU=b  89<GiiGS  ก<<CกB<@RX89dSBI9FIebd?Qig8SNaKMKRL@IR`IVd?Q
LYoIY<VmSiIb[gRกB<Y<GXY<h7`กK:M89dSBI9FIebNaKC?A8BCiGWLOI`;V@CXJ<=b  <8CdG\7A=BOB<Sb
lBA89iB89OGS`;VO9[89dSBกB<>TกUBdhกdgBId?QRX<C`;VNaKA8BC<JKWK8SO9[LC[[BกGX^JK89OGS 
 MRMRXF<VAh=<R7>B@[<BOB<Sb @hiB8W?  LกUC=? `;V^JKig8S>B@[<BOB<Sbก�[9SB  L<8G[  
m<7L<?SI@Be9[`ag7CaB89dSB;GSLกU[<>B@[<b  >JISb89OGS`;VFGHIBกB<>TกUB ^JKig8S>B@[<BOB<Sb  
W<.@hกGZZB `@7LWPRI A=VA<h>B@[<bRh[@Baก<<C ^JKig8S>B@[<BOB<Sb W<.O9<>GกW9� @h<G7AF9F<<eIb  
A=V>9;Y>B@[<b CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<?  `;V^JKig8S>B@[<BOB<Sb W<.=G]�l<=b 
a;B8dR7  lBA89iB89OGS`;VO9[89dSBกB<>TกUB  A=VA<h>B@[<b  OhqB;7ก<=bCaB89dSB;GS  d?QNaK 
A8BCRIhLA<BVab[<8O@RXLA<PQR7CPRd?QNiKNIกB<89OGS`;VNaKMKRL@IR`IVNIกB<Y<GXY<h7MKRA_BkBC
NIกB<89OGS 
 MRMRXF<VAh=dgBIA=XW?`;V^JKR_BI8SกB<@kBXGIกB<>TกUBMR7CaB89dSB;GS`;V
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A8BC:Cg�PQR@G[SbdB789iBกB< LYoIY�ZaBNaZgd?QFX:WKNIdhก<VWGXกB<>TกUB IGX[G\7`[g
<VWGXiG\ICGeSC>TกUB (Sisti, 2007; Ma.,et al., 2007) Y<VกB>I?SXG[< (Elias, 2009) `;V
<VWGXRhWC>TกUB �TQ7A<RXA;hCdG\7<VWGXY<9ZZB[<?OIkT7Y<9ZZBLRก (Brimble and Stevenson s 
Clarke, 2005; Bisping, Patron and Roskelley, 2008; Wheeler, 2009; Wang, 2008; Anitsal, 
Anitsal and Elmore, 2009; Arden, Carol and Annette, 2008; Bloodgood, Turnley and 
Mudrack, 2008; Selwyn, 2008; Gu and Brooks, 2008; Abasi and Graves, 2008; Iyer and 
Eastman, 2008; Stephens, Young and Calabrese, 2007; Mitchell and Carroll, 2008) 
IRกOBกI?\กB<mก7NI<VWGX^JKNaZgNI`8W87dB789iBกB<กtC?NaKLatIRSJg:CgIKRS LigI กB<mก7mWSกB<
MBW@RINIiG\IL<?SI กB<<GXL79IMR7IGก>TกUBLFPQR`;กกGXLก<W`;VAV`II<BS7BI กB<;g87;VLC9W
dB7LF> `;VกB<ก<Vd_BA8BC^9WNI<JY`XXRPQI � d?Qa;Bกa;BS (The Niguian Tribune 
Newspaper, 2007; Gesinde, 2006 RKB7kT7NI Olabisi, Owolabi and Yahaya, 2009: 89) 
A8BC:Cg�PQR@G[SbdB789iBกB<OT7C?MRXLM[d?Qก8KB7M8B7 L<9QCOBกกB<mก7L;tก � IKRS � d?QRBOOV:Cg
AgRS<hI`<7IGก OIก<VdGQ7LYoIกB<mก7NI<VWGXY<VLd> 

กB<>TกUB89OGSLก?QS8กGXF�[9ก<<CกB<mก7C?A8BC@_BAGZLF<BVOVig8SNaKd<BX<JY`XXกB<
mก7NIRIBA[MR7IGก>TกUB `I8dB7NIกB<Y�R7กGILFPQR@g7L@<9CF�[9ก<<Cd?QFT7Y<V@7AbNaKกGX
IGก>TกUBRGIOVLYoIAh=@CXG[9d?Q@_BAGZMR7LSB8iId?QLYoIก_B;G7@_BAGZMR7iB[9[gR:Y กB<SGXSG\7
F�[9ก<<CกB<mก7NIM=Vd?QXhAA;SG7LYoIIGก>TกUBLYoI@9Q7O_BLYoICBก WK8SLa[h^;d?Q8gB XhAA;d?QC?
กB<mก7NIdB789iBกB<[G\7`[g@CGSSG7LYoIIGก>TกUB `;VF�[9ก<<CWG7ก;gB8:Cg:WK<GXกB<N@gNO 
Y<GXY<h7 `;V`กK:M I9@GSWG7ก;gB8I?\กtOV[9W[G8FGHIB:Y@JgกB<ก<Vd_BA8BC^9WNIกB<d_B7BINI
RIBA[:WK (Atmeh and Al s Khadash, 2008: 113; Harding, et al., 2007: 255 s 256) IGก
กB<>TกUB:WKC?กB<89OGSLก?QS8กGXL<PQR7I?\FXA8BC@GCFGIebRSgB7[gRLIPQR7MR7^;ก<VdXMR7กB<mก7MR7
XhAA;d?Q@g7^;[gRLIPQR7:Y@JgRIBA[ mWSFX8gBกB<mก7NIm<7L<?SICGeSC>TกUBLYoI[G8d_BIBSRSgB7
iGWLOIMR7กB<mก7NI89dSB;GSa<PRกB<>TกUBNI<VWGX@J7  `;V^;กB<89OGSSG7i?\NaKLatI8gB IGก>TกUB^JK
d?Qmก7NI89dSB;GS OVC?`I8mIKCRSgB7CBกd?QOVmก7NIกB<d_B7BI (Swift and Nonis, 1998 RKB7kT7NI 
Eastman, Eastman and Iyer, 2008: 210)  Elias (2009) :WKFX8gBกB<mก7NIM=Vd?QRSJgNI
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89dSB;GSOVLYoI[G8d_BIBSกB<mก7NI@kBId?Qd_B7BI:WK  `;V Lovett s Hooper, et al. (2007: 332) 
:WKd_BกB<@_B<8OA8BC@GCFGIebMR7La[hกB<=bNIY�OOhXGIMR7A8BC:Cg�PQR@G[SbdB789iBกB<กGX
F�[9ก<<CกB<��B��Iก�Lก=�ba<PRCB[<]BINIRIBA[   FX8gBA8BC^9WNIdB7@G7ACLYoI[G8
d_BIBSRSgB7C?IGS@_BAGZMR7F�[9ก<<CกB<��B��Iก�Lก=�ba<PRCB[<]BINIRIBA[ �TQ7กt
aCBSA8BC8gB XhAA;d?QC?F�[9ก<<C:Cg�PQR@G[SbNIM=Vd?QSG7LYoIIGก>TกUBOVC?A8BC�PQR@G[SbNIกB<
d_B7BI[Q_B (Lucas and Friedrich, 2005 RKB7kT7NI Lovett s Hooper, et al., 2007: 324)  `;V
@BCB<kABWa8G7:WK8gBOVก<Vd_BA8BC^9WNIRIBA[  LYoI[KI8gB C?F�[9ก<<CLX?QS7LXI F�[9ก<<Cd?Q
LYoIY�ZaB [;RWOII_B:Y@JgF�[9ก<<Cd?Q^9Wก�aCBSRSgB7<hI`<7NI<JY`XXRPQI � :WKR?ก  @9Q7I?\LYoI
กB<@VdKRINaKLatI:WK8gBA<Jd?Q:Cg:WKNaKA8BC@INONIกB<i?\NaKLatIA8BC:Cg�PQR@G[SbdB789iBกB<NI
aKR7L<?SI กtOV@BCB<kd?QOViGกI_B `;VFGHIB:Y@JgกB<ก<Vd_BA8BC^9W:WKRSgB7[gRLIPQR7O8XOILYoI
^JKNaZg:Y@Jgm;กMR7กB<d_B7BI:WK 

OBกกB<>TกUB  FX8gBY�ZaBA8BC:Cg�PQR@G[SbdB789iBกB<d?QFX:WKCBกLYoIRGIWGXaITQ7 `;V
FX:WKXgRSCBกd?Q@hWdG\7NI<VWGXIGกL<?SI IGก>TกUB `;VXhA;Bก<dB7กB<>TกUB กtAPR กB<;RกL;?SI
8<<=ก<<C (plagiarism) (Sharpe, 2007: 35 -36) IRกOBกOVY<Bก�NIdhก<VWGXกB<>TกUB`;K8 
SG7FX8gBC?IGก>TกUB;RกL;?SI8<<=ก<<CNI`dXdhก@BMB89iB `;VC?`I8mIKCOVLF9QCCBกMT\IR?กNI
RIBA[ (Wang, 2008: 743) mWSL~FBVNI@kBXGIกB<>TกUBNI<VWGXd?Q@J7MT\I (Rawwas, Al - 
Khatib and Vitell, 2004: 89; Chao, Wilhelm and Neureuther, 2009: 31) LIPQR7OBกA8BC
LO<9ZกKB8aIKBdB7LdAmIm;S?`;VกB<NiKR9IL[R<bLIt[NIY�OOhXGId?Q`F<ga;BSNI`dXdhกA<G8L<PRI`;V
@kBXGIกB<>TกUB d_BNaKกB<LMKBkT7MKRCJ;LYoI:Y:WKmWS7gBS (Arhin, 2009: 17) IGกL<?SI`;V
IGก>TกUBOT7@BCB<kWB8Ibma;W:�;bMKRCJ;OBกARCF98L[R<b LFPQRI_BCBOGWd_BLYoI<BS7BI กB<
AKIA8KBMKRCJ;LFPQRกB<d_B7BI89OGS mWSกB<OGWF9CFbMKRCJ;RRกCB`;VI_B7BIWG7ก;gB8CBLYoIMR7
[ILR7mWSY<B>OBกกB<RKB7R97`a;g7d?QCBMR7MKRCJ; LYoI[KI OBกA8BC7gBSI?\LR7@g7^;NaKกB<mก7 
กB<[X[B กB<a;Rก;87 กB<;RกL;?SIMKRCJ; กB<Y;RC`Y;7LRก@B< [;RWOIkT7กB<ก<Vd_B
A8BC^9WdB789iBกB<[gB7 � LYoI:Y:WKmWS7gBS (Stephens, Young and Calabrese, 2007: 234) 
OBกMKRCJ;@k9[9 2 s 3 Yrd?Q^gBICB :WKFX8gB กB<ก<Vd_BA8BC^9WC?@k9[9LF9QCCBกMT\I (The Guardian, 
2003 RKB7kT7NI Price and Price, 2005: 421; Brown and McInerney, 2008: 621; Maxwell, 
Curtis and Vardanega, 2008: 25) 

RSgB7:<กt[BC  `CK8gBกB<;RกL;?SI8<<=ก<<COVY<Bก�RSgB7`F<ga;BS `;V:WK<GXกB<
F9OB<=B8gBLYoIL<PQR7MR7O<9Se<<C  `[gOBกกB<>TกUB:WKFX8gBกB<ก<Vd_BA8BC^9W:Cg:WKLYoIL<PQR7
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MR7dB7O<9Se<<CLdgBIG\I  กB<ก<Vd_BA8BC^9WNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<CSG7C?^;CBOBก
FP\I]BIMR7กB<MBWA8BC<JKA8BCLMKBNORSgB7kgR7`dK8gB<JY`XXNWXKB7d?QOGW8gBLYoIกB<;RกL;?SI
8<<=ก<<C  LIPQR7OBกกB<;RกL;?SI8<<=ก<<CC?RSJgWK8SกGIa;BSY<VLld  XB7Y<VLldC?A8BC
�GX�KRI`;V:CgiGWLOIOT7LMKBNO:WKSBก (Dawson and Overfield, 2006; Yeo, 2007; Hochstein, 
et al., 2008) @g7^;NaK^JKก<Vd_B<GX<JKRSgB7:CgkJก[KR7`;VA9W8gBกB<ก<Vd_BMR7[ILR7:CgNig@9Q7^9W`;V
ก<Vd_B:YmWS:Cg[G\7NO  �TQ7OVLatI:WK8gBY<9CB=MR7กB<;RกL;?SI8<<=ก<<Cd?QLF9QCMT\IRSgB7[gRLIPQR7
La;gBI?\@g8IaITQ7LYoI^;CBOBก^JKก<Vd_BA8BC^9WRSgB7:Cg[G\7NO (Howard, 2002; McLafferty and 
Foust, 2004; Roig, 1997 RKB7kT7NI Chao, Wilhelm and Neureuther, 2009: 33)  WG7IG\INIก;hgC
La;gBI?\OT7LYoIก;hgCd?QA8<:WK<GXกB<Y<GXLY;?QSIA8BC<JKA8BCLMKBNONaKkJก[KR7�TQ7OV@BCB<k;W
F�[9ก<<CกB<;RกL;?SI8<<=ก<<CNIlBF<8C:WK  `;VกB<Y�R7กGIY�ZaBOVก<Vd_B:WKmWS
@kBXGIกB<>TกUB@BCB<kig8SY<GXLY;?QSIA8BC<JKA8BCLMKBNOMR7^JKL<?SILFPQRNaKC?กB<Y�9XG[9:WK
RSgB7kJก[KR7  @kBXGIกB<>TกUB@BCB<kก<Vd_B:WKmWS^gBIก9Oก<<CกB<L<?SIกB<@RI  `;V@g7L@<9C
mWSกB<OGWก9Oก<<CกB<L<?SI<JKNI<JY`XXMR7กB<��กRX<CWK8SmY<`ก<Cd?Q@kBXGIกB<>TกUB@<KB7
MT\I  RSgB7:<กt[BCกB<@<KB7mY<`ก<Ca<PRa;Gก@J[<NIกB<��กRX<CLFPQRig8SLa;PRกB<L<?SI<JKOV
FGHIB:WKWK8SW?OV[KR7C?MKRCJ;@B<@ILd>d?QiGWLOId?QLYoIFP\I]BI[gRกB<I_B:YNiKNIกB<FGHIB
mY<`ก<C  `[gกB<>TกUBd?Q^gBICBMKRCJ;@k9[9CGกOVC?Y�ZaBNIกB<@<hYRG[<BกB<;RกL;?SI
8<<=ก<<CMR7IGก>TกUB  LF<BV:WKCBOBก`a;g7d?Qa;Bกa;BS  LIKIกB<>TกUBกGIAI;VOhW (Price 
and Price, 2005) C?A8BC`[ก[gB7NI89e?กB<>TกUB  Y<VLldMR7@kBXGI  MIBWMR7aKR7L<?SI `;V
ก;hgC[G8RSgB7  <8C:YOIkT7กB<8GWF�[9ก<<CกB<mก7LIKIAI;VY<VLldd?Q`[ก[gB7กGI (Brown and 
McInerney, 2008: 621)  OT7d_BNaK@<hYRG[<BMR7กB<;RกL;?SI8<<=ก<<C:WKSBก 

IRกOBกI?\กB<>TกUB@g8ICBกCGกOVNiK89e?กB<@_B<8OmWSNaK^JK[RXLYoI^JK<BS7BIF�[9ก<<C
กB<mก7`;VกB<;RกL;?SI8<<=ก<<CWK8S[ILR7 (Brimble and Stevenson s Clarke, 2005: 19; 
Bisping, Patron and Roskelley, 2008: 6; Wang, 2008: 747 s 749; Sisti, 2007: 215; Olabisi, 
Owolabi and Yahaya, 2009: 91; Maxwell, Curtis and Vardanega, 2006: 210; Megehee 
and Spake, 2008: 5; Gynnild and Gotschalk, 2008: 48; Arden, Carol and Annette, 2008: 
330; Selwyn, 2008: 446; Stephens, Young and Calabrese, 2007: 233; Hard, Conway and 
Moran, 2006: 1058; Brown and McInerney, 2008: 624) �TQ7NaK^;NIกB<[RXd?Q[Q_Bก8gBA8BC
LYoIO<97 (Jocoy and DiBiase, 2006: 3; Hard, Conway and Moran,2006)  IRกOBกI?\
กB<>TกUBd?Q^gBICBSG7LYoIกB<>TกUBd?QNiKMKRCJ;OBกกB<>TกUBกGXIGก>TกUBiB8[gB7iB[9�TQ7C?X<9Xd
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`;V;GกU=Vd?Q`[ก[gB7OBกIGก>TกUB:dS`;V:CgRBO@<hYLYoIF�[9ก<<CกB<;RกL;?SI8<<=ก<<C
NIIGก>TกUB:dS:WK  กB<>TกUBMR7CaB89dSB;GSNI[gB7Y<VLd>LYoIกB<>TกUBNIX<9XdMR7กB<
L<?SIกB<@RId?QNiKlBUBRG7ก�ULYoIlBUBd?Q 2 �TQ7FX8gBIGก>TกUBiB8[gB7iB[9C?A8BCAhKILASกGX
lBUB[gB7iB[9d?QNiKNIกB<>TกUBIKRSOT7C?กB<;RกL;?SI8<<=ก<<CCBก (McGowan and 
Lightbody, 2008: 17) `[gNIX<9Xdd?Q>TกUBกGX^JKL<?SId?QLYoIกB<L<?SIกB<@RIYก[9mWSNiKlBUB:dS
LYoIa;Gก@_BAGZNIกB<L<?SI<JKSG7:CgC?กB<>TกUBd?QiGWLOI  �TQ7:WKFX8gB^JKL<?SIC?dGกUVกB<NiKlBUB
LM?SId?Q:CgW?  MBWA8BC@BCB<kNIกB<kRWA8BC`;VกB<@<hYA8BCRRกCBLYoIlBUBLM?SIMR7
[ILR7  WG7IG\I  kKBI_B^;กB<>TกUBOBกd?Q^gBICB  I_BCBNiKOVd_BNaKmY<`ก<Cd?QFGHIBMT\I:Cg@BCB<k
[RX@IR7[gRIGก>TกUB:dSd?QLYoIก;hgCLY�BaCBS@_BAGZMR7กB<FGHIB `;V:Cg@RWA;KR7กGX@lBF
A8BCLYoIO<97MR7@kBIกB<=bNIL<PQR7A8BC<JKA8BCLMKBNOMR7IGก>TกUB:dS  กB<>TกUBA<G\7I?\OT7
[KR7กB<FGHIBmY<`ก<Cd?QC?FP\I]BIRSJgXIMKRLdtOO<97  `[gLIPQR7OBกMBWMKRCJ;Li97Y<VOGกUb  OT7[KR7
d_BกB<>TกUBFP\I]BIO<97OBกMKRCJ;Li97@_B<8Od?Q:WKOBกกB<[RXMR7IGก>TกUB  [;RWOIMKRCJ;Li97
Y<VOGกUbd?QLYoI^;^;9[RGILก9WOBกIGก>TกUB  �TQ7:WK`กg 7BId?Q[KR7NiKdGกUVdB7กB<LM?SI`;VกB<
RKB7R97  mWSNIกB<>TกUBA<G\7I?\:WKL;PRกNiKMKRCJ;OBก89dSBI9FIebd?QLYoI7BILM?SI[BCa;Gก@J[<
XG=�9[>TกUB:WKก_BaIW:8KNaKLYoI@g8IaITQ7MR7กB<@_BL<tO>TกUB  LIPQR7OBก7BIY<VกRXกB<L<?SI
WG7ก;gB8C?;GกU=Vd?QLYoIdB7กB< `;VABWa8G78gBLYoI7BId?QC?Ah=lBFLIPQR7OBกIGก>TกUB[KR7NiK
A8BC<JKA8BCLMKBNONIกB<OGWd_BLYoIRSgB7W?  mWS^JK89OGS:WKNiKกB<[<8O@RXOBก89dSBI9FIebMR7
IGก>TกUB  �TQ7OV@BCB<k@VdKRINaKLatIkT7A8BC<JKA8BCLMKBNONIL<PQR7กB<;RกL;?SI8<<=ก<<C:WK
@g8IaITQ7  OBกIG\I^JK89OGSOV:WKNiK^;OBกMKRCJ;dG\7@R7@g8II?\CBLYoIFP\I]BINIกB<RRก`XX`;V
FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNONaKกGXIGก>TกUBNI;_BWGX[gR:Y   @_Ba<GX^;
กB<>TกUBNIA<G\7I?\[KR7กB<[RXA_BkBCกB<89OGS 3 Y<VLWtINaZg:WK`กg (1) A8BC<JKA8BCLMKBNO
O_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB:dSLYoIRSgB7:<   Y<VLldMR7กB<
ก<Vd_BA8BC^9WNIL<PQR7กB<;RกL;?SI8<<=ก<<Cd?QY<Bก�RSJgNI89dSBI9FIebMR7IGก>TกUB:dSC?
Y<VLldNWXKB7  C?A8BCCBกIKRS`[ก[gB7กGINI`[g;VY<VLldLYoILigI:<  (2) mY<`ก<CกB<FGHIB
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CA8<C?;GกU=VLYoILigI:<  `;V (3) ^;d?Q:WKOBก
กB<NiKmY<`ก<CNIกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C@BCB<kLF9QCA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C`;V;W<VWGXกB<;RกL;?SI8<<=ก<<CNIIGก>TกUB:dS
:WKa<PR:CgLF?S7NW 
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�	�	�ก	�����  

1. A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
CaB89dSB;GSRSJgNI<VWGXNW`;VC?A8BC`[ก[gB7กGIa<PR:Cg[BClJC9a;G7d?Q[gB7กGI 

2. mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
CaB89dSB;GSC?;GกU=VRSgB7:< 

3. ^;MR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<Cd?Q
FGHIBMT\ILYoIRSgB7:< 
 
��!�"�����
#���ก	�����  

1. LFPQR89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI

8<<=ก<<CMR7IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7[gB7กGI 

2. LFPQRFGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7

IGก>TกUBCaB89dSB;GS 

3. LFPQR[<8O@RX^;กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBก

mY<`ก<Cd?QFGHIBMT\I 


�	��	ก�$
�	����%&'%�ก	�����  
NIกB<>TกUB89OGSA<G\7I?\ :WKC?กB<NaKA_BO_BกGWA8BCMR7กB<89OGS:8K WG7I?\ 
1. กB<;RกL;?SI8<<=ก<<C  aCBSkT7 กB<I_B7BIMR7AIRPQICBLYoI7BIMR7[ILR7  :Cg 

8gBOVLYoIกB<;RกL;?SI8<<=ก<<CdG\7aCWa<PRกB<;RกL;?SI8<<=ก<<CXB7@g8I  กB<kRWA8BC
RSgB7:CgLaCBV@C  กB<RKB7R97d?Q:CgkJก[KR7  กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W [;RWOIกB<
;RกL;?SI8<<=ก<<CMR7[ILR7  �TQ7LYoIกB<I_B7BIMR7[ILR7d?QLASNiK`;K8CBNiK�\_B 

2. A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C aCBSkT7 
A8BC@BCB<kNIกB<NaKA_BI9SBC MRXMgBSMR7กB<;RกL;?SI8<<=ก<<C @kBIกB<=bd?QLก?QS8MKR7
กGXกB<;RกL;?SI8<<=ก<<C [;RWOIMKRA8BCd?QLYoI;GกU=VMR7กB<;RกL;?SI8<<=ก<<C 

3. กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  aCBSkT7 กB<@g7L@<9C 
A8BC<JKA8BCLMKBNONaKกGX^JKL<?SImWSกB<NiKmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<Cd?QLYoI89e?กB<@RILIP\RaBNI<BS89iBYก[9d?QFGHIBMT\INaKC?ก9Oก<<CNaKIGก>TกUB:WK��ก
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Y�9XG[9Lก?QS8กGXกB<LM?SI`;VกB<RKB7R97NI<JY`XX[gB7 �   [;RWOIC?[G8RSgB7MR7MKRA_BkBC`;V
กB<RKB7R97d?QLYoIY�ZaBNaKIGก>TกUB:WKd_BกB<>TกUB 
 
���( &�#���)$'����	กก	�����  

1. :WKMKRCJ;@B<@ILd>8gBIGก>TกUBC?A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CRSJg
NI<VWGXNW LFPQRLYoIY<VmSiIb`กg^JKd?QLก?QS8MKR7NIกB<FGHIBIGก>TกUBNaKC?A8BC<JKA8BCLMKBNO
Lก?QS8กGXกB<;RกL;?SI8<<=ก<<C 

2. :WKmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWSกB<@RI
WK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOd?QSG7MBWRSJgNaKกGXIGก>TกUB LFPQRd?QRBOB<SbOV:WK
I_B:YNiKNIกB<FGHIBIGก>TกUBNaKC?A8BC<JKA8BCLMKBNO `;VC?กB<;WF�[9ก<<CกB<;RกL;?SI
8<<=ก<<C;7 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
  ����� 2 

 

�ก�	�����	����� ���
ก�� ��'�� 

 
 NI@g8IMR7LRก@B<`;V7BI89OGSd?QLก?QS8MKR7  ^JK89OGS:WKd_BกB<>TกUB`I8A9W  d�U�?  
<BS7BIกB<89OGS  <8CdG\7@PXAKIOBก]BIMKRCJ;7BI89OGSd?QLก?QS8MKR7  @B<Vd?QI_BL@IRNIXdI?\`Xg7
RRกLYoI 4 [RI APR  [RId?Q 1  A8BC<JKA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI8<<=ก<<C  [RId?Q 2  
กB<[<8O@RXกB<;RกL;?SI8<<=ก<<C  [RId?Q 3  กB<@RIdGกUVกB<LM?SI`;VกB<RKB7R97  `;V
[RId?Q 4 ก<RX`I8A9WNIกB<89OGS  <BS;VLR?SWNI`[g;V[RI[BC;_BWGXC?WG7I?\ 
!����� 1  
�	��+'
�	�
�'	%�
ก�� �ก��ก	���ก
�� ����,ก��� 
 NIกB<>TกUBkT7A8BC<JKA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI8<<=ก<<C  FX8gBกB<;RกL;?SI
8<<=ก<<CC?C9[9d?Qa;Bกa;BS`;V�GX�KRI  Y<VกRXกGXกB<;RกL;?SI8<<=ก<<CC?:WKNIa;BS
Y<VLld`;V;GกU=V  C?d�U�?`;V`I8A9Wd?QRe9XBS@BLa[hMR7กB<;RกL;?SI8<<=ก<<CRSgB7
`[ก[gB7กGIRRก:Y  [;RWOIC?^;กB<>TกUBกB<<GX<JK`;VA8BC<JKA8BCLMKBNONIก;hgCXhAA;[gB7 � d?Q
:CgLaCPRIกGI  WG7IG\I  LFPQRNaKLก9WA8BC<JKA8BCLMKBNONI`7gChC[gB7 � d?QA<RXA;hC;GกU=V`;V
Y<VLldMR7กB<;RกL;?SI8<<=ก<<C  ^JK89OGSOT7MRI_BL@IRLIP\RaBNI@g8IMR7A8BC<JKA8BCLMKBNO
Lก?QS8กGXกB<;RกL;?SI8<<=ก<<CNIY<VLWtId?QLก?QS8MKR7[BC;_BWGXAPR  A8BCaCBSMR7กB<;Rก
L;?SI8<<=ก<<C   Y<VLld  A8BCk?Q `;V<JY`XXMR7กB<;RกL;?SI8<<=ก<<C   กB<<GX<JKNIL<PQR7
MR7กB<;RกL;?SI8<<=ก<<C  89e?L@<9C@<KB7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  
d�U�?d?QLก?QS8MKR7กGXกB<;RกL;?SI8<<=ก<<C  `;V@BLa[h`;V[G8`Y<d?QLก?QS8MKR7กGXกB<;RกL;?SI
8<<=ก<<C   
1. 
�	���	 ���ก	���ก
�� ����,ก��� 

กB<;RกL;?SI8<<=ก<<C (plagiarism) LYoI<JY`XXd?QFXLatI:WK7gBS`;V`F<ga;BSdGQ8:Y
NI`8W87กB<>TกUB <8CdG\7SG7LYoI;GกU=VMR7กB<ก<Vd_BA8BC^9Wd?QC?^JKNaKA8BC@INO>TกUB
AgRIMKB7CBกNIShAY�OOhXGI  

กB<;RกL;?SI8<<=ก<<C (plagiarism) LYoIกB<ก<Vd_BA8BC 9̂Wd?QLYoI@g8IaITQ7MR7A8BC
:Cg�PQR@G[SbdB789iBกB< �TQ7LYoImA<7@<KB7d?QLYoIFahC9[9 (multidimensional construct) (Ferrari, 
2005 RKB7kT7NI Iyer and Eastman, 2008: 22) <Bก>GFdbMR7กB<;RกL;?SI8<<=ก<<CCBOBกA_B
NIlBUB;B[9I APR Plagiarius aCBSkT7 ^JKMmCS (kidnapper)(Jolly, 1998: 2) a<PR^JKMmCSA_B (the
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theft of words) a<PRXhAA;d?QRSJglBSN[KR9de9F;MR7AIRPQI (slaves) (Howard, 1995 RKB7kT7NI Gu 
and Brooks, 2008: 338) กB<;RกL;?SI8<<=ก<<CC?^JKNaKA8BCaCBS:8Ka;BSAI WG7I?\ 

Sriganesh `;V Iyer (2007: 146) :WKNaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gB 
aCBSkT7 กB<MmCSLIP\RaB@B<Va<PRA8BCA9WOBกMR7AIRPQImWSY<B>OBกกB<NaKLA<W9[[gRAI
La;gBIG\I dG\7I?\OV:Cg:WKaCBSkT7`[gLF?S7กB<;RกL;?SILdgBIG\I `[gSG7<8CkT7กB<ก<Vd_Bd?Q:Cg:WKN@g
LA<PQR7aCBSNIกB<RKB7R97 a<PR:Cg:WKC?กB<Re9XBS`a;g7d?QCBMR7MKRCJ;RSgB7kJก[KR7 

Jolly (1998: 2) NaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gB aCBSkT7 ;GกU=VMR7
A8BC:Cg�PQR@G[Sb LYoIกB<d?QXhAA;:WKMmCS7BIMR7XhAA;RPQIRSgB7[G\7NO`;VC?OhWY<V@7Abd?QOVI_B
7BICBLYoIMR7[ILR7 

University of Northern British Columbia (1997: 1 RKB7kT7NI Suarez and Martin, 
2001) NaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gB aCBSkT7 กB<`dId?Qa<PRกB<SRC<GXLRB7BI
MR7AIRPQICBLYoI7BIMR7[ILR7mWSY<B>OBกกB<RKB7R97 

Heineman `;V Willis (1988 RKB7kT7NI Sabieh, 2002 : 3) :WKNaKA8BCaCBSMR7กB<
;RกL;?SI8<<=ก<<C:8KNIaIG7@PR Writing term papers 8gBLYoI � A8BCFSBSBCd?QOV;RกL;?SI
A8BCA9Wa<PRlBUBMR7AIRPQICBLYoIMR7[ILR7� 

Hinchliffe (1998) :WKNaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gB:WKA<RXA;hC:YkT7
;GกU=VWG7[gR:YI?\ 

1. กB<SRC<GX7BIMR7AIRPQImWSd?QC?กB<SRC<GX`a;g7d?QCB`;V:CgSRC<GX`a;g7d?QCBMR7
MKRCJ; 

2. กB<;RกL;?SI8<<=ก<<Ca<PRกB<kRWA8BCMR7MKRCJ;OBกaIG7@PRmWSY<B>OBก
LRก@B<d?QkJก[KR7LaCBV@C 

3. กB<�P\R`;VกB<SRC<GX7BIOBกLFPQRI กB<NaKX<9กB<Lก?QS8กGX7BI89OGSa<PR<BS7BINI
lBAL<?SI 

4. กB<kgBSMKRCJ; (downloading) `;VกB<SRC<GX7BIOBกL8tX:�[bd?QLYoI<BS7BId?QNaK�<? 
(free term paper) 

Mallon (1989: 11 RKB7kT7NI Sutherland s Smith, 2005: 84) NaKA8BCaCBSกB<;Rก
L;?SI8<<=ก<<C8gBLYoIกB<MmCSa<PRกB<<GXLRB8<<=ก<<CdB7WKBIกB<A9Wa<PR7BIMR7XhAA;R?ก
AIaITQ7 `;V@<hY8gB IGก;RกL;?SI8<<=ก<<CLYoI �^JKMmCS8<<=ก<<C�TQ7LYoI^JKd?QMmCSA8BCA9Wa<PR
กB<LM?SIMR7R?กXhAA;aITQ7� 
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South s Coast University (RKB7kT7NI Sutherland s Smith, 2005: 88) :WKNaKA8BCaCBS
MR7กB<;RกL;?SI8<<=ก<<C8gB กB<;RกL;?SI8<<=ก<<CLYoIกB<;RกL;?SIA8BCA9WMR7XhAA;
AIRPQI � a<PRกB<I_BCB`@W7mWSY<B>OBกกB<<GX<R7`a;g7d?QCBRSgB7kJก[KR7 `;V:WK`@W7
A8BCA9Wa<PR<JY`XXLa;gBI?\MR7กB<`@W7RRกLYoIWG7MR7[ILR7 mWS:WK<8C:YkT7:CgLF?S7`[g7BI
LM?SI WG7LigI aIG7@PRa<PR8B<@B< `[gSG7aCBSkT7MKRCJ; a<PRlBFd?Q:WKkJก`@W7:8KNI<JY`XXMR7
[B<B7 :WRV`ก<C กB<RRก`XX กB<8B7`^I <JYlBF ��;bC WI[<? @J[<A=9[>B@[<b L8tX:�[b`;V
mY<`ก<CARCF98L[R<b <8CdG\7กB<NiKA_BX<<SBSMR7RBOB<Sba<PRMR7IGก>TกUBAIRPQI � LYoIWG7MR7
[ILR7 

Wicker (2007) :WKRe9XBS8gBกB<;RกL;?SI8<<=ก<<C@BCB<kLก9WMT\I:WKLCPQR^JKLM?SI  
(1) LRB7BIMR7AIRPQICBLYoIMR7[ILR7 (2) ;RกL;?SIA_Ba<PRA8BCA9WmWSY<B>OBกกB<[<VaIGก
kT7`a;g7d?QCBMR7MKRCJ; (3) NiK@9Q7d?QRKB7R97kT7mWS[<7mWSY<B>OBกกB<i?\NaKLatI`a;g7d?QCB (4) กB<
i?\NaKLatI`a;g7d?QCBMR7MKRCJ;`XX^9W � (5) กB<;RกL;?SIMKRA8BCRSgB7Nก;Ki9WmWSd?QMKRA8BCd?Q
;RกL;?SICBLYoIกB<:WKCBOBก`a;g7R?ก`a;g7aITQ7 

The ICT agenda (2006: 19 RKB7kT7NI Curriculum Corporation, 2007) :WKNaK
A8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gBLYoIกB<NiKA_Ba<PRA8BCA9WMR7XhAA;AIRPQI � mWS
Y<B>OBกกB<<GX<R7RSgB7iGWLOINI`a;g7d?QCBMR7MKRCJ; lBSNIก<RXMR7A8BCaCBSd?QNaKI?\ กB<
;RกL;?SI8<<=ก<<C@BCB<kRSJgNIa;BS<JY`XX ก;gB8APR (1) กB<;RกL;?SIMKRCJ;dG\7aCW`;V
`@W7<B8กGX8gBLYoIMR7[ILR7 (2) กB<;RกL;?SI@g8Id?Q[GW[RICBOBก`a;g7MKRCJ;mWSY<B>OBก
กB<<GX<R7`a;g7d?QCBRSgB7kJก[KR7 (3) กB<kRWA8BCLIP\RaB@B<VOBก`a;g7MKRCJ;mWSY<B>OBก
กB<<GX<R7`a;g7d?QCBRSgB7kJก[KR7 (4) กB<`@W77BIMR7XhAA;R?กAIaITQ7mWSd?QC?a<PR:CgC?A8BC<JK
Lก?QS8กGX^JK@<KB7MKRCJ; (5) กB<�P\RL<?S7A8BC/ กB<NaKX<9กB<NI7BI89OGS 7BIMR7IGก>TกUBAIRPQI � 
a<PR<BS7BIOBกdB7RRI:;Ib 

Anderson (2009: 35) :WK@<hYA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gBaCBSkT7 กB<
SRC<GX7BIMR7XhAA;R?กAIaITQ7`;VI_BCB`@W78gBLYoI7BIMR7[ILR7 �TQ7NaK^;;GFebNIกB<@GX@I
MR7^JKLM?SI7BIL<9QC`<ก`;VกgRNaKLก9WA8BC:CgIgBLiPQRkPRNIdB7RBi?F 

Cicutto (2008 RKB7kT7NI Berlin, 2009: 1) NaKA8BCaCBSกB<;RกL;?SI8<<=ก<<C8gB
LYoIกB<NiKA_B A8BCA9W a<PR^;;GFebd?Q:WKOBก7BIMR7XhAA;RPQImWSY<B>OBกกB<RKB7d?QCB 

Warn (2006: 196) NaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gBaCBSkT7 กB<ก<Vd_BNI
กB<`@W77BIa<PRA8BCA9WMR7XhAA;R?กAIaITQ7<B8กGX8gBLYoI7BIMR7[ILR7 
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Concise Oxford English Dictionary (Oxford Reference Online RKB7kT7NI Gu and 
Brooks, 2008: 338) NaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gB LYoIกB<I_BLRB7BIa<PR
A8BCA9WMR7AIRPQICB`;VNiK7BIIG\I<B8กGX8gBLYoI7BIMR7[ILR7 

Collins and Amodeo (2005: 528) NaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gBLYoI
กB<ก<Vd_BMR7กB<`@W77BIdB789iBกB<a<PRA8BCA9W@<KB7@<<AbMR7XhAA;AIRPQI<B8กGX8gBLYoI
7BIMR7[ILR7:Cg8gBOVdG\7aCWa<PRNIXB7@g8I mWS@BCB<kLYoIกB<ก<Vd_BMR7;GกU=Va;BS
RSgB7 �TQ7RSgB7aITQ7RBOOVNiKA_B lBF a<PRA8BCA9WMR7XhAA;R?กAIaITQ7RSgB7[G\7NO a<PR@BCB<k
LYoIกB<ก<Vd_BMR7กB<;VL;S �TQ7OVNaKA8BC;KCLa;8d?QOV<GX<R7NaKLA<W9[กGX`a;g7d?QCB ^JK@<KB7
MKRCJ; a<PRLOKBMR7;9M@9de9�MR7A_B lBF a<PRA8BCA9W กB<[X[B LigI กB<OGWd_BLIP\RaB@B<VMT\I 
กB<RKB7R97 a<PR@<KB7`a;g7MKRCJ;RPQI � d?QLYoIกB<@<KB7A8BCLdtONI7BI 

IRกOBกI?\ กtSG7:WKRe9XBSLF9QCL[9CWK8S8gB กB<;RกL;?SI8<<=ก<<CSG7<8C:YkT7ก9Oก<<C
WG7[gR:YI?\ (Collins and Amodeo (2005: 532)  

1. กB<;RกL;?SILIP\RaB@B<V a<PRกB<I_BCBก;gB8NaCgNI7BIMR7XhAA;R?กAIaITQ7 :Cg8gB
OVLYoINIก<=?MR7กB<dW@RX 7BId?Q:WK<GXCRXaCBS a<PR7BId?QRSJgNI<JYMR7กB<LM?SI a<PRdB7
8BOBRPQI � mWSY<B>OBกกB<RKB7R97`a;g7MR7MKRCJ;d?QkJก[KR7LaCBV@C mWS<8C:YkT7aIG7@PR 
XdA8BCOBก8B<@B< `CกกB�?I a<PRL<PQR7<B8OBกaIG7@PRF9CFb 7BId?Q:WK<GXกB<[?F9CFb a<PR:Cg:WK<GX
กB<[?F9CFb a<PR<BS7BI a<PR`a;g7MKRCJ;OBกL8tX:�[b 

2. กB<NiK7BId?Qd_BMT\ImWSIGก>TกUBR?กAIaITQ7mWSY<B>OBกกB<:WK<GXกB<RIhZB[ a<PR
mWSY<B>OBกกB<<GX<R7NI@g8IL<9QC[KI (introduction) @g8I@hWdKBS (endnotes) @g8IRKB7R97 
(references) a<PR@g8IRPQINW 

3. กB<;RกL;?SILIP\RaB@B<V[BC[G8RGกU< mWSY<B>OBกกB<NiKLA<PQR7aCBSRKB7R97 a<PR
mWSY<B>OBกกB<RKB7R97`a;g7d?Q`dKO<97MR7LIP\RaB@B<VIG\I 

4. กB<`Y;`a;g7MKRCJ;mWS[<7OBกlBUBRPQICBLYoIlBUBRG7ก�U`;VNiK<B8กGX8gB
LIP\RaB@B<V:WKL<9QC[KICBOBกIGก>TกUB 

5. กB<OgBSL79IAgBOKB7NaKกGX^JKLM?SI`XX:CgC?[G8[I (ghostwriter) a<PRกB<�P\R7BI`;V
SRC<GXLRB7BICBLYoI7BIL<9QC[KIMR7[ILR7 

6. กB<`@W77BIMR7LFPQRI<g8C7BI<B8กGX8gBLYoI7BIMR7[ILR7mWSY<B>OBกกB<<GX<R7
`a;g7d?QCB :Cg8gBOVLYoINIAR<b@d?Q�TQ77BI:WK<GXกB<NaKLก<WLYoIMR7`[g;VXhAA; a<PRNId?QY<VihC 
(LigI กB<Y<VihC89iBกB<) d?Q�TQ7C?LF?S77BIMR7XhAA;AILW?S8d?QOV[KR7:WK<GXA8BCIgBLiPQRkPR 
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Liverpool Hope University College (2003 RKB7kT7NI Flint, Clegg and Macdonald, 
2006: 146) :WKNaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C8gBLYoIกB<NiKLIP\RaB@B<V�TQ7:Cg:WK:WK<GX
กB<<GX<R7NI`a;g7d?QCB`;VC?กB<NiKLIP\RaB@B<VmWS[<7 C?กB<RKB7R97 a<PR:Cg:WKRKB7R97 mWS
Y<B>OBก[G8i?\8GWd?QiGWLOI8gBLIP\RaB@B<V:WKkJกI_BCBNiK[BC[G8RGกU<OBก`a;g7d?QCBL<9QC[KI 

The Council of Writing Program Administrators (WPA) (RKB7kT7NI Fawley, 2007:  
71 s 72) :WKNaKA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<CNIOhWChg7aCBSdB7กB<>TกUB8gBLYoIกB<
mก7dG\7aCWd?QY<Bก� �LCPQR^JKLM?SINiKlBUB A8BCA9W a<PRLIP\RaB@B<VL<9QC`<กMR7XhAA;RPQI (:CgNig
A8BC<JKdGQ8:Y) RSgB7LO[IBmWSY<B>OBกกB<NaKกB<<GX<R7NI`a;g7d?QCBMR7MKRCJ;� กB<SRC<GXLRB
A_Ba<PR7BIMR7XhAA;AIRPQIRSgB7[G\7NOCBLYoI7BIMR7[ILR7OGW8gBLYoIกB<;RกL;?SI8<<=ก<<C  
NIR?กWKBIaITQ7 กB<:CgNiK`a;g7d?QCB�TQ7LYoIA8BC:Cg[G\7NO กB<:Cg<VCGW<V8G7a<PRกB<NiKกB<RKB7R97
RSgB7:CgLaCBV@CLIPQR7OBก:CgC?A8BC@BCB<kd?QOVLM?SI OWXGIdTก `;VNiKกB<kRWA8BC <8CdG\7NiK
กB<RKB7R97:WKRSgB7kJก[KR7 

OBกA8BCaCBSd?Q:WKC?^JKNaK:8KNIMKB7[KI @BCB<k@<hY:WK8gBกB<;RกL;?SI8<<=ก<<CLYoI
กB<I_BLRB7BIMR7XhAA;AIRPQICBLYoI7BIMR7[ILR7 �TQ7RBOLYoIกB<;RกL;?SI:WKNIa;BS
;GกU=V :Cg8gBOVLYoI;RกL;?SIlBUBd?QNiKOBก`a;g7L<9QC[KIMR7MKRCJ; กB<WGW`Y;7@g8IY<VกRX
MR7A_BmWS<RX กB<@;GXd?QMR7A_Bd?QNiK กB<`dId?QmWSNiKA_Bd?QC?A8BCaCBSNI`XXLW?S8กGI 
[;RWOI<8C:YkT7กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W mWSC?OhW@_BAGZRSJgd?QกB<:Cg:WKNaKกB<
RKB7R97กGX`a;g7d?QCBMR7MKRCJ;8gBCBOBก`a;g7L<9QC[KINW 
 
2. ���
.�  ���
�	�������ก	���ก
�� ����,ก��� 

NIกB<O_B`IกY<VLldMR7กB<;RกL;?SI8<<=ก<<C OVFX8gBกB<;RกL;?SI8<<=ก<<CIG\I
C?RSJgWK8SกGINIa;BSY<VLld`;VXB7A<G\7^JK;RกL;?SI8<<=ก<<CกtSG7NiKY<VLldกB<;RกL;?SI
8<<=ก<<CNIa;BS � Y<VLldd?Q^@C^@BIกGI:YNI7BILW?S8MR7[I:WKR?กWK8S RSgB7:<กt[BC OGW
:WK8gBC?A8BCShg7SBกRSJgFR@CA8<NIกB<O_B`IกY<VLldMR7กB<;RกL;?SI8<<=ก<<C:WKRSgB7
iGWLOI LF<BVXB7A<G\7^JK;RกL;?SIRBOOVNiKMKRCJ;OBกa;Bกa;BS`a;g7d?QCBMR7MKRCJ; RBOC?กB<
OGW<VLX?SXLIP\RaB@B<VNaCg ;RกL;?SILIP\RaBCBXB7@g8I`;Vd_BกB<LY;?QSI`Y;7mWSRBOLF9QCA_B
MR7[ILR7;7:YWK8Sกt:WK `[gOBกกB<>TกUB FX8gB:WKC?^JK`Xg7กB<;RกL;?SI8<<=ก<<CLYoIY<VLld
[gB7 � กGIWG7[gR:YI?\ (Warn, 2006: 196 s 197) 
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CaB89dSB;GS South s Coast :WK`Xg7Y<VLldMR7กB<;RกL;?SI8<<=ก<<CLYoIY<VLld
NaZg � :WK 2 Y<VLld ก;gB8APR ก����ก����	
���ก���
�������� (intended plagiarism) 
`;Vก����ก����	
���ก���
����������� (unintended plagiarism or inadvertent 
plagiarism) (Sutherland s Smith, 2005: 88; Collins and Amodeo, 2005: 532 s 533; 
Armstrong, 1993 RKB7kT7NI Berlin, 2009: 2) mWSd?QกB<;RกL;?SI8<<=ก<<CRSgB7[G\7NO OV
Y<Bก�LCPQRXhAA;C?LO[IBLRBLIP\RaB@B<VCBLYoIMR7[ILR7mWSY<B>OBกกB<NaKLA<W9[กGX
`a;g7d?QCBa<PR^JK@<KB7MKRCJ;IG\I � @g8IกB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NO CGกOVLYoIกB<;Rก
L;?SIXB7@g8IMR7SgRaIKBCB`;Vd_BกB<RKB7R97:WKRSgB7:CgkJก[KR7  

@_Ba<GXกB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NO :WKC?กB<MSBSA8BCNI<BS;VLR?SWMR7กB<
`Xg7Y<VLldSgRS8gBC?RSJgWK8SกGINI 3 ;GกU=V �TQ7:WK`กg (SEO Services, n.d.) 1) A8BC@GX@INI
กB<RKB7R97 (citation confusion) LYoIY<VLldaITQ7MR7กB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NOd?Q
e<<CWBCBกd?Q@hW ก<=?I?\^JKLM?SI:Cg:WKd<BXkT7a;GกLก=�bMR7กB<RKB7R97RSgB7kJก[KR7 [G8RSgB7LigI 
L8tX:�[bd?QC?กB<LiPQRCmS7kT7กGI`[g:Cg:WKC?กB<NaK`a;g7d?QCBMR7MKRCJ; d_BNaKกB<RKB7R97`a;g7d?QCBMR7
MKRCJ;C?A8BCShg7SBก`;V:Cg@BCB<kก<Vd_B:WK 2) กB<kRWA8BC (paraphrasing) LYoI89e?กB<;Rก
L;?SI8<<=ก<<C`XX:Cg[G\7NOd?QC?XhAA;LYoIO_BI8ICBกNiK89e?I?\mWSกB<I_BLRBY<VmSAd?Q`[ก[gB7กGI
d?QCBOBกL8tX:�[bd?Qa;Bกa;BS`;K8I_BCBd_BLYoIY<VmSANaCg `[gLYoIA8BCA9Wd?QCBOBกMR7LW9C`;V
;RกL;?SICB OT7LYoIกB<SBกd?QOVi?\NaKLatIkT7กB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NONI`XXI?\  
3) กB<@GXLY;?QSIA_B (word substitution) LYoIกB<d?Q^JKLM?SIOVLY;?QSI`Y;7กB<NiKA_BMR7LIP\RaB
@B<VNIกB<LM?SI `[g`I8A9W`;VA8BCA9W:WKkJก;RกL;?SICBdG\7aCW 

Wicker (2007) :WK`Xg7Y<VLlddG\7aCWMR7กB<;RกL;?SI8<<=ก<<CLYoI 3 Y<VLld :WK`กg 
`XX:Cg[G\7NO `XX[G\7NONIก<=?MR7กB<MBWY<V@XกB<=b `;V`XX[G\7NO`[gLYoIก<=?d?QLYoIกB<
ก<Vd_B`XXChg7<KBS mWSNI`[g;V`XXC?<BS;VLR?SW WG7I?\ 1) ก����ก����	
���ก���
�����

������ (unintentional plagiarism) Lก9WMT\ILCPQR^JKLM?SI:WK;RกL;?SI8<<=ก<<CmWSXG7LR9Z`[gLF?S7
L;tกIKRSNIY<VmSAa<PRSgRaIKB@G\I � a<PR:WK;PCd?QOVRKB7R97@9Q7d?QRKB7kT7mWS[<7 A8BC^9WMR7กB<
;RกL;?SI8<<=ก<<CNIก<=?I?\RBOOVC?A8BCLXBXB7 RBOOVLF?S7`Ag[GกL[PRI a<PRNaK^JK;RกL;?SI
8<<=ก<<C:Y`กK:M7BINaCgLFPQRNaKC?กB<RKB7R97RSgB7kJก[KR7 [G8RSgB7@_Ba<GXกB<;RกL;?SI
8<<=ก<<C`XX:Cg[G\7NO :WK`กg กB<��กLM?SILi97Y�9XG[9กB<Lก?QS8กGXXdA8BCdB78B<@B< กB<OGWd_B
ImSXBSMR7`^Iกa<PRAJgCPRY�9XG[9กB<dB7A;9I9ก �TQ7RBOC?^;NaKXhAA;:WKI_BLRBMKRCJ;CBOBกAJgCPR
X<9UGda<PROBกaIG7@PR `;VNiKMKRCJ;RSgB7:Cg[G\7NONIกB<LM?SIdG\7 � d?QY<B>OBกA8BC<JKOBก
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`a;g7d?QCBMR7MKRCJ;L<9QC[KI LYoI[KI 2) ก����ก����	
���ก���
����������������

�����ก���� (intentional naïve plagiarism) LYoIกB<;RกL;?SI8<<=ก<<Cd?QLก9WMT\ILCPQR^JKLM?SI
C?A8BC<JK `[gMBWY<V@XกB<=b C?กB<;RกL;?SIX;tRกMIBWNaZgMR7MKRA8BC[G8aIG7@PR a<PR
I_BLRBA8BCA9W:YNiKmWSY<B>OBกกB<RKB7R97`a;g7MKRCJ; @9Q7I?\@BCB<kLก9WMT\I:WKLF<BV^JKLM?SI
LMKBNO^9WNI89e?กB<RKB7R97d?QkJก[KR7 a<PRC?กB<FGHIB`I8A9WNIกB<LM?SIdB789iBกB<a<PRC?A8BC
Li?QS8iBZIKRSNIกB<LM?SI [G8RSgB7 ^JKLM?SIRBONiKMKRCJ;OBกaIG7@PRa<PRAJgCPRd?QC?RSJg`;K8I_B:Y@Jg
XdA8BCa<PR7BId?Q:WK<GXCRXaCBSMR7[ILR7 `;VLYoI:Y:WKd?QNIกB<<gB7A<G\7@hWdKBS^JKLM?SIRBOOV
;PCRKB7R97Lก?QS8กGX`a;g7d?QCBL<9QC[KIMR7MKRCJ;mWSC?กB<I_B@g8IWG7ก;gB8CBLYoI7BIMR7[ILR7 กB<
;RกL;?SI8<<=ก<<CRSgB7MBWY<V@XกB<=bOV:CgC? �A8BC[G\7NO� d?QOVMmCSLYoI@_BAGZ `;V@9Q7I?\
A8<OVkJกI_BCB[GW@9I<VWGXMR7กB<ก<Vd_B^9WkKB^JK;RกL;?SI8<<=ก<<CkJกOGX:WK 3) ก����ก

����	
���ก���
������������������	������������ (intentional malicious plagiarism) 
NIก<=?I?\OVC?A8BCLก?QS8MKR7กGXกB<MmCS กB<[X[B`;VกB<mก7 LYoIA8BCFSBSBCMR7^JK;Rก
L;?SIRSgB7LYoI<VXXd?QOVNiKMKRCJ;�TQ7AIRPQI � :WK^;9[:8K`;K8 Y�OOGSdB7`<7OJ7NOd?Q@_BAGZNIกB<
;RกL;?SI8<<=ก<<CRSgB7Y<V@7Ab<KBS กtAPR กB<[X[Ba;Rก;87RSgB7[G\7NO [G8RSgB7 LigI 
IGก>TกUBd?QC?^;@_BL<tOdB789iBกB<d?Q:CgW?OVNiK89e?กB<;RกL;?SI8<<=ก<<C`XX[G\7NOmWSC?
OhWY<V@7AbNIกB<mก7a<PRกB<Y<V@X^;@_BL<tOMR7[ILR7RSgB7iGWLOI กB<;RกL;?SI8<<=ก<<C
RSgB7Y<V@7Ab<KBSSG7@BCB<k aCBSkT7กB<SRC<GXL<?S7A8BCMR7IGก>TกUBAIRPQI � a<PRกB<NaK
`a;g7d?QCBRSgB7A;hCLA<PROBกL8tX:�[bmWSABWa8G78gBRBOB<SbOV:Cg@BCB<kd<BX:WK8gBLYoIกB<
;RกL;?SI8<<=ก<<C กB<�P\RL<?S7A8BCmWSNiKX<9กB<dB7RRI:;Ib กB<mก7NI7BI89OGS :Cg8gBOVLYoI
กB<;RกL;?SIMKRCJ;`;VกB<NiK^;;GFebOBก7BI89OGS[gB7 � กB<;RกL;?SIXdA8BCOBก8B<@B< กB<
NiKA8BCA9WLatIOBกกB<@GCCIB <8C:YOIkT7กB<;RกL;?SILRก@B<ImSXBSOBกR7Abก<aITQ7R7Abก<
NW:Y@JgR?กR7Abก<aITQ7WK8S 

Sriganesh `;V Iyer (2007: 146 s 147) :WKRe9XBS8gBกB<;RกL;?SI8<<=ก<<CC?RSJg 2 
Y<VLldNaZg � WK8SกGI ���� !
�ก��"	ก����ก����	
���ก���!�#$%�����	�������&�����'�
&�(������������'�
&���!�#���������%� ��
	���� !!�#�����"	ก����ก����	
���ก����	
���� !!�#$%�����	��������'�
&���!�#���������%� mWS^JKLM?SIO_BI8ICBกLiPQR8gB@BCB<k;Rก
L;?SIY<VmSA 1 Y<VmSAa<PR 2 Y<VmSA a<PR`CK`[gLYoIO_BI8ICBก `;VC?กB<RKB7R97`a;g7d?QCB `[g
กtSG7:CgkPR8gBLYoIกB<LF?S7FR @9Q7aITQ7d?Q@CA8<A_BIT7kT7กtAPR กB<`@W7NaKLatIkT7@GW@g8Id?Q:WKkJก;Rก
L;?SICB[BC[G8RGกU<`;VLIKIRSgB7<VCGW<V8G7mWSกB<N@gRKB7R97 `;VRKB7`a;g7d?QCBRSgB7kJก[KR7 
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NIXB7ก<=?^JKLM?SIOVNiKกB<RKB7R97LYoISgRaIKB`;VN@g@g8IMR7กB<RKB7R97;7NIFP\Id?Q`SกRRก
[gB7aBก`;VLYoI[G8LR?S7 @9Q7d?QLIKIกtAPROV[KR7`@W7NaKLatILi97Y<VOGกUbNI@g8IMR7กB<LM?SId?Q:WK
;RกL;?SICBNiKLYoI@_BAGZ 

Warn (2006: 196 s 197) :WK`Xg7Y<VLldMR7กB<;RกL;?SI8<<=ก<<C:8KLYoI 3 Y<VLld
WK8SกGI 1) ก����ก����	
���ก������� !!�#��)��$�*����	 (transparent type of 
plagiarism) LYoIY<VLldd?Q^JKLM?SI:WKN@giPQRMR7[ILR7XIi9\I7BIMR7XhAA;RPQI �TQ7กtaCBSkT78gBLYoI
กB<I_BLRB7BIMR7XhAA;RPQICBLYoI7BIMR7[ILR7RSgB7@CXJ<=b mWS:Cg:WKC?กB<NiKA8BCFSBSBC
a<PRNiKA8BC@BCB<kNIกB<LM?SIMR7[ILR7`[gRSgB7NW 2) ก����ก����	
���ก������� !!�#

��"	ก������	
��&�(���"	ก��	+������	�����'������ก�	 (pastiche or patchwork) 
(Edlund, 2004; Austin and Brown, 1999 RKB7kT7NI Warn, 2006) กB<;RกL;?SI8<<=ก<<CNI
Y<VLldI?\OVLก9WMT\ILCPQRLIP\RaB@B<V:WKkJก[GW[RICB`;VI_BLRBCBOGW8B7NaCgmWSC?d?QCBOBก
`a;g7MKRCJ;d?Qa;Bกa;BS 3) ก����ก����	
���ก������� !!�#��"	ก��,���
�������

���%��� (complete paraphrase) LYoIกB<kRWA8BCMR7LIP\RaB@B<VCBmWSY<B>OBกกB<
RKB7R97 ก<=?I?\CGกLก9WMT\IกGXIGกL<?SI`;VIGก>TกUBd?QC?dGกUVa<PRLdAI9AdB7กB<LM?SId?Q:CgW? (poor 
technical skills) a<PRMBWA8BCLMKBNONILIP\RaB@B<VOBก`a;g7MKRCJ;L<9QC[KI (Edlund, 2004 RKB7
kT7NI Warn, 2006) 

Walker (1998: 103 RKB7kT7NI Maxwell, Curtis and Vardanega, 2008: 28) :WKRe9XBS
kT7Y<VLldMR7กB<;RกL;?SI8<<=ก<<C:8KkT7 7 Y<VLldWK8SกGI C?WG7I?\ 1) ก��,���
��
��

����
��� (sham paraphrasing) LYoIกB<;RกL;?SILIP\RaB@B<V[BC[G8RGกU<OBกaIG7@PR`;V
กB<SRC<GX`a;g7d?QCB`[g`@W7<B8กGX8gBLYoIกB<kRWA8BCCB 2) ก��,���
��
�����������

�	-.�� (illicit paraphrasing) LYoIกB<kRWA8BCdB7LIP\RaB@B<VOBกaIG7@PRmWSY<B>OBกกB<
SRC<GX`a;g7d?QCBMR7MKRCJ; 3) ก����ก����	
���ก���
���(#	 (other plagiarism) LYoIกB<
;RกL;?SI8<<=ก<<CdB7LIP\RaB@B<VOBก7BIMR7IGก>TกUBR?กAIaITQ7d?QNiKA8BC<JKMR7IGก>TกUBAI
RPQI � 4) ก����ก����	
���ก��������
��ก0� (verbatim copying) LYoIกB<;RกL;?SI
8<<=ก<<CdB7LIP\RaB@B<V[BC[G8RGกU<OBกaIG7@PRmWSY<B>OBกกB<SRC<GX`a;g7d?QCBMR7
MKRCJ; 5) ก��	+����*��&�� (recycling) LYoI7BILW9Cd?Q:WKkJกI_BCBNiKCBกก8gBaITQ7A<G\7@_Ba<GX
<BS89iBd?Q`[ก[gB7กGI 6) ก������	
��������ก1*(#�$%�����	 (ghost writing) LYoI7BId?Q:WKkJก
LM?SIMT\ImWSXhAA;ก;hgCd?Q@BC`;V:WKkJก`@W7<B8กGX8gBLYoI7BIMR7[ILR7 7) ก���2����ก��ก 
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(purloining) LYoI7BId?Q:WKkJกAGW;RกCBOBก7BIMR7IGก>TกUBR?กAIaITQ7a<PRLYoI7BIMR7XhAA;AI
RPQImWSY<B>OBกA8BC<JKMR7XhAA;AIIG\I 

Berlin (2009: 1 s 2) :WKRe9XBS8gBกB<;RกL;?SI8<<=ก<<C@BCB<kY<Bก�:WKNI<JY`XX 
2 <JY`XXWK8SกGI ก;gB8APR 1) ก����ก����	
���ก�������	��� (self s plagiarism) 
Lก9WMT\ILCPQR^JKLM?SII_BLRBXB7@g8IMR77BILM?SINIA<G\7กgRIMR7[G8LR7LFPQRI_BCBNiKNaCgR?กA<G\7กGX
7BI[gRCB (Green, 2005 RKB7kT7NI Berlin, 2009: 1) LigI กB<F9CFb@_BLIBd?QLaCPRIกGI�\_B`;VCBก
Lก9IA8BCO_BLYoI 2) ก��
�����	��ก��"	��
	 3 (salami slicing) LigI กB<`Xg7<BS7BIMR7^;
d?Q:WKOBกmA<7กB<89OGSLFPQRNaK:WKi9\I7BICBกFRLdgBd?QOVLYoI:Y:WKLFPQRd?QOVNaK:WKY<9CB=CBกd?Q@hWMR7
กB<;7[?F9CFb (Rogers, 1999 RKB7kT7NI Berlin, 2009: 1- 2) 

@_Ba<GX Barnbaum (2002) :WKL@IR8gBC?Y<VLldd?Q`[ก[gB7กGIRSgB7a;Bกa;BSMR7กB<
;RกL;?SI8<<=ก<<C mWSY<VLldMR7กB<;RกL;?SI8<<=ก<<C:WKC?กB<`Xg7RRกLYoI 5 Y<VLld
WK8SกGI :WK`กg  

1) ก����ก����	
���ก���!�#��"	ก����ก����	
��ก�����
������%� (copy and 
paste plagiarism) OVLYoIกB<d?Q:WKC?กB<SกY<VmSAa<PR@g8IMR7Y<VmSACBNI`XXLW9C mWS:CgC?
กB<LY;?QSI`Y;7OBก`a;g7MR7MKRCJ;IG\I �TQ7NIก<=?I?\ A8<d?QOV[KR7NiKLA<PQR7aCBSMR7กB<RKB7R97
`;VNaKกB<RKB7R97`a;g7d?QCBMR7MKRCJ;WK8S 2) ก����ก����	
���ก���
���������#�	�+� 
(word switch plagiarism) kKB:WKI_BLRBY<VmSACBOBก`a;g7d?QCB`;VLY;?QSI`Y;7A_B<RX � `[g
LF?S7L;tกIKRS กtSG7A7kPR8gBLYoIกB<;RกL;?SI8<<=ก<<CRSJg �TQ7kKB[KR7กB<d?QOVRKB7R97Y<VmSA`;K8
[KR7กB<d?QOVN@gY<VmSA:YNILA<PQR7aCBSMR7กB<RKB7R97`;VRKB7R97^JKLM?SI`;VXdA8BC `[gกB<
RKB7R97XdA8BCd?QLYoI`a;g7MKRCJ;A8<OVd_B`[gLF?S7LCPQR@9Q7d?QRKB7R97IG\Iก;gB88gBRV:< OVLYoIกB<C?
Y<VmSiIbmWSL~FBVNIOhWd?Q^JKLM?SI:WKFSBSBCd?QOVd_BNI@9Q7RV:<กt[BCd?Q^JKLM?SIก_B;G7LM?SI NIก<=?
LYoIO_BI8ICBก กB<RKB7R97:Cg:WKLYoIY<VmSiIbRSgB7`dKO<97 XhAA;^JK�TQ7;RกL;?SIXB7A<G\7กtLก?SO
A<KBIOILก9I:Yd?QOV@G7LA<BVabA8BCA9Wd?Q:WK`@W7:8KNIXdA8BCd?QLYoI`a;g7MKRCJ; 3) ก����ก

����	
���ก���2��ก���*��+��-��� (metaphor plagiarism) A_BRhYCB:WKkJกNiKNIกB<d_BNaK
A8BCA9WC?A8BCiGWLOIMT\I a<PRd_BNaK^JKRgBILY<?SXLd?SXA8BCLaCPRId?Q@GC^G@กGXA8BC<JK@Tกa<PR
RB<C=b:WKW?ก8gBกB<X<<SBS`XXYก[9e<<CWB A_BRhYCBOT7LYoI@g8I@_BAGZMR7@:[;bA8BCA9W<9L<9QC
@<KB7@<<AbMR7^JKLM?SI `[gkKB:Cg@BCB<kLก9WMT\I:WKกGXกB<NiKA_BRhYCBMR7[G8LR7LFPQRd?QOV`@W7
A8BCA9Wd?Q@_BAGZ WG7IG\I kKBC?กB<NiKA_BRhYCBOBกNIXdA8BCd?QLYoI`a;g7MR7MKRCJ;กtOV[KR7NaK
LA<W9[กGX^JKLM?SI:8KWK8S 4) ก����ก����	
���ก���!���
���'� (idea plagiarism) kKB
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^JKLM?SIMR7XdA8BCd?QLYoI`a;g7MR7MKRCJ;:WK`@W7A8BCA9W@<KB7@<<Ab a<PR:WKL@IR`IVกB<`กK:M
Y�ZaBLRB:8K A8BCA9Wa<PRกB<`กKY�ZaBOV[KR7:WK<GXกB<RKB7R97d?QCBRSgB7iGWLOI `[gA_Bd?QXRกkT7 
�A8BC<JKdGQ8 � :Y� OV:Cg[KR7C?กB<RKB7R97 RSgB7:<กt[BCRBOLYoIกB<SBกd?QIGก>TกUBOVO_B`Iก
A8BCA9WMR7^JKLM?SI `;V/a<PRกB<`กK:MY�ZaBRRกOBกA8BC<JKdGQ8 � :Y �TQ7LYoIA8BC<JKd?Qd<BXกGIW?
NI@BMB89iB`[g;V@BMB กB<NiKกB<kBCOBก^JK<JKNI@BMB89iBIG\I � SgRCOVig8S`กK:MY�ZaBI?\:WK  
5) ก����ก����	
���ก����	��ก0�����ก���������/��������ก���&��&�-$� 
(reasoning style/organization plagiarism) LCPQR:<กt[BCd?Q^JKLM?SI:WK[9W[BCXdA8BCd?QLYoI`a;g7
MR7MKRCJ;Y<VmSA[gRY<VmSA a<PRSgRaIKB[gRSgRaIKB @9Q7I?\กtLYoIกB<;RกL;?SI8<<=ก<<CWK8S
LigIกGI `CK8gBOV:CgC?Y<VmSANWMR7^JKLM?SILaCPRIกGIRSgB7`IgIRIกGXNIXdA8BCd?QLYoI`a;g7MR7
MKRCJ;a<PR`CK`[gNI;_BWGXd?QLaCPRIกGI RV:<กt[BCd?Q:WK;RกL;?SICBNIก<=?I?\OVkPR8gBLYoI@:[;b
dB7กB<NaKLa[h^;MR7^JKLM?SI 

Y<VLldMR7กB<;RกL;?SI8<<=ก<<C:WKC?^JK`Xg7LRB:8Ka;BS<JY`XX�TQ7@<hY:WKWG7[B<B7
[gR:YI?\ 
[B<B7 2.1 Y<VLldMR7กB<;RกL;?SI8<<=ก<<C 

ĴK`Xg7Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C 

O_BI8IY<VLldMR7
กB<;RกL;?SI
8<<=ก<<C 

Y<VLldMR7กB<;RกL;?SI8<<=ก<<C 

1. CaB89dSB;GS South - Coast 2 1.กB<;RกL;?SI8<<=ก<<C`XX[G\7NO 
(intended plagiarism) 

  2.กB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NO 
(unintended plagiarism) 

2. Wicker (2007) 3 1.กB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NO 
(unintentional plagiarism) 

  2.กB<;RกL;?SI8<<=ก<<C`XX[G\7NOLF<BV
MBWY<V@XกB<=b (intentional naïve 
plagiarism) 

  3.กB<;RกL;?SI8<<=ก<<C`XX[G\7NORSgB7C?
LO[IBY<V@7Ab<KBS (intentional malicious 
plagiarism) 

3. Sriganesh and Iyer (2007) 2 1.กB<;RกL;?SI8<<=ก<<CmWS:Cg:WKNaKLA<W9[  
(:Cg:WKRKB7R97`a;g7d?QCBMR7MKRCJ;) 
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ĴK`Xg7Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C 

O_BI8IY<VLldMR7
กB<;RกL;?SI
8<<=ก<<C 

Y<VLldMR7กB<;RกL;?SI8<<=ก<<C 

  2.กB<;RกL;?SI8<<=ก<<CmWSRKB7R97
`a;g7d?QCBMR7MKRCJ; 

4. Warn (2006) 3 1.กB<;RกL;?SI8<<=ก<<CY<VLldd?QLY�WL^S
iGWLOI (transparent type of plagiarism) 

  2.กB<;RกL;?SI8<<=ก<<Cd?QLYoIกB<L;?SI`XX
a<PRI_BLRB7BICBYV[9WYV[gRกGI (pastiche or 
patchwork) 

  3.กB<;RกL;?SI8<<=ก<<Cd?QLYoIกB<kRWA8BC
RSgB7@CXJ<=b (complete paraphrase) 

5. Walker (1998) 7 1.กB<kRWA8BC`XXY;RC`Y;7 (sham 
paraphrasing) 

  2.กB<kRWA8BC`XX:Cg:WK<GXRIhZB[ (illicit 
paraphrasing) 

  3.กB<;RกL;?SI8<<=ก<<C`XXRPQI � (other 
plagiarism) 

  4.กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< 
(verbatim copying) 

  5.กB<I_BCBNiKNaCg (recycling) 
  6.กB<LM?SI`XX:CgY<Bก�iPQR ĴKLM?SI (ghost 

writing) 
  7.กB<MmCSSGกSRก (purloining) 
6. Berlin (2009) 2 1.กB<;RกL;?SI8<<=ก<<CMR7[ILR7 (self s 

plagiarism) 
  2.กB<`Xg77BIRRกLYoI@g8I� (salami slicing) 
7. Barnbaum (2002) 5 1.กB<;RกL;?SI`;VกB<OGW8B7MKRCJ;(copy 

and paste plagiarism) 
  2.กB<;RกL;?SI8<<=ก<<C`XX@GXLY;?QSIA_B 

(word switch plagiarism) 
  3.กB<;RกL;?SI8<<=ก<<CmWSกB<NiKA_BRhYCB 

(metaphor plagiarism) 
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ĴK`Xg7Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C 

O_BI8IY<VLldMR7
กB<;RกL;?SI
8<<=ก<<C 

Y<VLldMR7กB<;RกL;?SI8<<=ก<<C 

  4.กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W (idea 
plagiarism) 

  5.กB<;RกL;?SI8<<=ก<<CNI;GกU=VMR7กB<
OGW<VXX/@:[;bMR7กB<NaKLa[h^; (reasoning 
style/organization plagiarism) 

8. Howard (1995) 3 1.กB<mก7mWSกB<�P\R<BS7BI 
  2.กB<:CgRKB7R97`a;g7d?QCB 
  3.กB<LM?SI`XX[GWYV 
9. Klausman (1999) 3 1.กB<;RกL;?SI8<<=ก<<CmWS[<7 
  2.กB<kRWA8BC 
  3.7BI[GWYV 
10. Austin and Brown (1999) 2 1.L<?S7A8BCdG\7~XGXd?Q:WKCBOBก`a;g7RPQI 
  2.กB<;RกL;?SI8<<=ก<<C`XXกB<

YV[9WYV[gRกGI 
11. Cabe (2003) 10 1.กB<;RกL;?SI8<<=ก<<CmWS[<7 
  2.กB<[GWXB7@g8IRRก (truncation) 
  3.กB<[GWd9\7 (excision) 
  4.กB<@RW`d<ก (insertions) 
  5.กB<ก;GXกGI (inversions) 
  6.กB<`dId?Q (substitutions) 
  7.กB<LY;?QSI`Y;7mA<7@<KB7  
  8.MKRCJ;A8BCO<97d?Q:CgC?LRก@B< 
  9.กB<NiKLA<PQR7aCBSกB<RKB7R97d?Q:CgLaCBV@C 
  10.กB<kRWA8BCd?Q:CgLaCBV@C 
12. Nitterhouse (2003) 3 1.L<?S7A8BCdG\7~XGXOBก`a;g7RPQI 
  2.กB<LY;?QSI`Y;7A_Ba<PRmA<7@<KB7Y<VmSA`[g

LF?S7L;tกIKRS 
  3.กB<kRWA8BCOBกA_B`;VA8BCA9W 
13. Edlund (2004) 3 1.กB<I_BLRB7BIMR7XhAA;RPQICBNiK 
  2.กB<YV[9WY�V[gR7BIOBกdB7R9IL[R<bLIt[ 
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ĴK`Xg7Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C 

O_BI8IY<VLldMR7
กB<;RกL;?SI
8<<=ก<<C 

Y<VLldMR7กB<;RกL;?SI8<<=ก<<C 

  3.กB<kRWA8BCRSgB7:CgLaCBV@C 
14. McCabe (2005) 4 1.กB<@C<JK<g8CA9W (unauthorised 

collaboration) 
  2.กB<kRWA8BC (paraphrasing) 
  3.กB<[GW`;V8B7MKRCJ; 
  4.กB<Y;RC`Y;7<BSiPQRLRก@B<RKB7R97 
15. Roig (2006) 6 1.กB<;RกL;?SIA8BCA9W 
  2.กB<;RกL;?SIMKRA8BC 
  3.กB<@<hYA8BC  
  4.กB<kRWA8BC 
  5.กB<@C<JK<g8CA9W  
  6.กB<;RกL;?SI8<<=ก<<CMR7[ILR7 

16. Wright and Armstrong 
(2007) 

1 1.กB<RKB7R97RSgB7^9W � 

17. Errami, et al.(2007) 1 1.กB<F9CFb�\_B 
d?QCB : WGW`Y;7OBก 1) Bretag and Mahmud, 2009. A model for determining student plagiarism : 
electronic detection and academic judgement. Journal of University Teaching and Learning Practice. 
6(1): aIKB 51 s 52. 2) Warn, 2006. Plagiarism software: no magic bullet!. Higher Education Research 
and Development. 25(2): aIKB 197. 

OBก[B<B7 2.1 Y<VLldMR7กB<;RกL;?SI8<<=ก<<C@BCB<kI_BCBOGWLYoIก;hgC[BCC9[9
MR7กB<;RกL;?SI8<<=ก<<C:WKmWS@<hYWG7I?\ 

1. C9[9กB<;RกL;?SI8<<=ก<<C`XX[G\7NO`;V`XX:Cg[G\7NO 
2. C9[9กB<;RกL;?SI8<<=ก<<CMR7^JKRPQI`;VกB<;RกL;?SI8<<=ก<<CMR7[ILR7 
3. C9[9กB<`Xg7[BCY<9CB=`;VC9[9กB<`Xg7[BCLIP\RaB@B<V mWSNI`[g;VC9[9OVC?กB<;Rก

L;?SI8<<=ก<<CY<VLld[gB7 � :WK`กg  
     3.1 C9[9กB<`Xg7[BCY<9CB=  LYoIกB<`Xg7d?QF9OB<=BOBกO_BI8IMKRA8BCd?Q:WKAGW;Rก

CB  <8CdG\7WJOBกY<9CB=MR7MKRA8BCd?Q:Cg:WKN@g`a;g7RKB7R97  กB<N@g`a;g7RKB7R97d?Q^9WF;BW  `;V
[กa;gI  Y<VLldMR7กB<;RกL;?SI8<<=ก<<Cd?QOGWRSJgNIC9[9I?\ :WK`กg กB<;RกL;?SI8<<=ก<<C
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dG\7aCW  กB<;RกL;?SI8<<=ก<<CXB7@g8I  กB<kRWA8BCRSgB7:CgLaCBV@C `;VกB<RKB7R97d?Q:Cg
kJก[KR7    

      3.2 C9[9กB<`Xg7[BCLIP\RaB@B<V  LYoIกB<`Xg7d?QF9OB<=BOBกX<9Xdd?QLYoI@B<V@_BAGZ
MR7กB<;RกL;?SI8<<=ก<<C  Y<VLldMR7กB<;RกL;?SI8<<=ก<<Cd?QOGWRSJgNIC9[9I?\:WK`กg กB<;Rก
L;?SI8<<=ก<<CdB7A8BCA9W  �TQ7:Cg@BCB<k8GW:WKOBกY<9CB=MKRA8BCd?QAGW;RกCB  LIPQR7OBก
RBO:CgC?MKRA8BCNWL;Sd?QLaCPRIกGIกGX[KI~XGX  a<PRกB<;RกL;?SI8<<=ก<<CMR7[ILR7  LYoI
X<9XdMR7กB<I_B7BILW9CMR7[ILR7CBNiK�\_B 

NIกB<`Xg7[BCC9[9d?Q 3 C9[9กB<`Xg7[BCY<9CB=`;VC9[9กB<`Xg7[BCLIP\RaB@B<V  OV`Xg7
NaKLatIlBFMR7กB<;RกL;?SI8<<=ก<<CNI`[g;VY<VLldd?QiGWLOI`;V`AX:WKW?ก8gBกB<`Xg7[BC
C9[9d?Q 1 `;VC9[9d?Q 2  WG7IG\INIกB<>TกUBA<G\7I?\OVNiKกB<`Xg7[BCC9[9d?Q 3 �TQ7`Xg7[BCY<9CB=`;V
[BCLIP\RaB@B<V 

@_Ba<GXA8BCk?QMR7กB<;RกL;?SI8<<=ก<<C`;VY<VLldMR7กB<;RกL;?SI8<<=ก<<C 
LIPQR7OBกMKRCJ;@k9[9[gB7 � d?Q:WK<8X<8CCB:WKCBOBกAI;V`a;g7MR7MKRCJ; OT7C?A8BC`[ก[gB7กGI
dG\7@kBId?Q L8;B `;VXhAA;^JKNaKMKRCJ; A8BC`[ก[gB7La;gBI?\d_BNaKกB<@<hYA8BCk?QMR7กB<;Rก
L;?SI8<<=ก<<C:Cg@BCB<k@<hY:WKRSgB7`IgIRI`;ViGWLOI `CK8gBNIlBF<8C`;K8 OVC?กB<ก<Vd_B
A8BC^9Wd?QC?`I8mIKCd?QOV@J7MT\Iกt[BC [G8RSgB7MKRCJ;d?Q:WKCBOBก`a;g7MR7กB<>TกUBNId?Q[gB7 � กt
LigI กB<>TกUBMR7 Brown `;V McInerney (2008: 625) FX8gB กB<;RกL;?SI8<<=ก<<C:WK
LF9QCMT\IOBกYr 1999 s 2006 mWSd?QNIYr 1999 กB<;RกL;?SI8<<=ก<<CA9WLYoI 53.3 LYR<bL�tI[b 
`;VNIYr 2006 :WKLF9QCMT\ILYoI 63.9 LYR<bL�tI[b[BC;_BWGX Hard, Conway `;V Moran (2006: 
1058) FX8gB 90.1 LYR<bL�tI[bMR7IGก>TกUBOVC?F�[9ก<<CกB<ก<Vd_B^9WRSgB7IKRSd?Q@hW 1 
F�[9ก<<C`;VRSgB7IKRSd?Q@hW 1 A<G\7 NIM=Vd?QกB<>TกUBMR7 Rettinger `;V Kramer (2009: 
300) FX8gBC?IGก>TกUBkT7 73.4 LYR<bL�tI[bd?Q:WKC?กB<<BS7BI8gBC?F�[9ก<<CกB<mก7RSgB7IKRSd?Q@hW 
1 RSgB7 mWSNIO_BI8II?\:WK<BS7BI8gBLYoIกB<mก7NIกB<dW@RX 36 LYR<bL�tI[b `;V<BS7BI8gBLYoI
กB<;RกL;?SI8<<=ก<<Ca<PR;RกกB<XKBIkT7 65.6 LYR<bL�tI[b OBกMKRCJ;:WK`@W7NaKLatI8gB กB<
ก<Vd_BA8BC^9W mWSกB<;RกL;?SI8<<=ก<<C@BCB<kd?QOVก<Vd_B:WKmWS7gBS R?กdG\7SG7C?กB<;7mdU
OBกกB<ก<Vd_BA8BC^9Wd?QIKRSก8gBกB<mก7NIกB<dW@RX OT7d_BNaK@k9[9MR7กB<;RกL;?SI
8<<=ก<<CC?@J7ก8gB (Rettinger and Kramer, 2009: 300 s 301) IRกOBกIG\I กtSG7C?A8BCk?QMR7
MKRCJ;d?Q:WKCBOBกกB<<BS7BIกB<ก<Vd_BA8BC^9WdB7RRI:;IbmWSกB<>TกUBMR7 Selwyn (2008: 
452) d?Q:WKFX8gBกB<<BS7BIWK8S[ILR7MR7กB<ก<Vd_BA8BC^9WMR7IGก>TกUBdB7RRI:;IbNIig87
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<VSVL8;B 12 LWPRI NIก<=?MR7กB<;RกL;?SI8<<=ก<<C�TQ7LYoIกB<AGW;RกY<VmSAXB7Y<VmSA
OBกL8tX:�[bLFPQRI_B:YNiKNIกB<L<?S7A8BC a<PR7BId?Q:WK<GXCRXaCBSmWSY<B>OBกกB<RKB7R97
`a;g7d?QCBC?kT7 60.0 LYR<bL�tI[b ;GกU=VRPQI � MR7กB<>TกUBกtOVC?กB<>TกUB8B<@B<NIR9a<gBI 
mWSNiKกB<[<8O@RXRSgB7LYoI<VXXMR7MKRA8BCd?Q:WKC?กB<;RกL;?SI`XX FX8gBNIO_BI8IaIKB
MR78B<@B< 80 aIKBOVFX8gBC?kT7 55 LYR<bL�tI[bd?QC?กB<;RกL;?SI8<<=ก<<CRSgB7IKRSd?Q@hW 1 
Y<VmSA (Farrokhi, Khoddam and Zamami, 2008 RKB7kT7NI Farrokhi, 2009: 176) 

กB<>TกUBMKRCJ;A8BCk?QMR7กB<ก<Vd_BA8BC^9WNIกB<;RกL;?SI8<<=ก<<CY<VLld 
[gB7 � :WKC?Y<Bก�NaKLatI:CgCBกIGก LdgBd?QY<Bก�C?NI7BIกB<>TกUB89OGSMR7 Maxwell, Curtis `;V 
Vardanega NIYr 2006 `;VNIYr 2008 

NIYr 2006 Maxwell, Curtis `;V Vardanega (2006: 210 s 215) :WK>TกUBLY<?SXLd?SX
F�[9ก<<CกB<;RกL;?SI8<<=ก<<CNIY<VLld[gB7 � MR7IGก>TกUBiB8RR@L[<L;?S`;VIGก>TกUB
iB8LRLi?S ^;กB<>TกUB:WKFX8gB (1) IGก>TกUBiB8RR@L[<L;?SC?Y<VLldกB<;RกL;?SI8<<=ก<<C
NIY<VLldกB<kRWA8BC`XXY;RC`Y;7 (sham paraphrasing) กB<;RกL;?SI8<<=ก<<CNI
<JY`XXRPQI � (other plagiarism) กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< (verbatim copying) 
`;VกB<;RกL;?SI8<<=ก<<CNI;GกU=VMR7กB<I_Bก;GXCBNiKNaCg (recycling) @J7ก8gBIGก>TกUB
iB8LRLi?S (2) กB<;RกL;?SI8<<=ก<<CNIY<VLldd?Q:CgY<Bก�iPQR^JKLM?SI (ghost writing) `;VกB<
MmCSSGกSRก (purloining) dG\7@R7Y<VLldI?\IGก>TกUBiB8LRLi?SOVC?;GกU=VกB<;RกL;?SI
8<<=ก<<CNIY<VLldI?\@J7ก8gBIGก>TกUBiB8RR@L[<L;?S (3) กB<;RกL;?SI8<<=ก<<CNIY<VLld
กB<kRWA8BC`XX:CgkJก[KR7 (illicit paraphrasing) NIY<VLldI?\IGก>TกUBiB8RR@L[<L;?S`;V
IGก>TกUBiB8LRLi?SOVC?LdgBกGI 

@_Ba<GXLYR<bL�tI[bLY<?SXLd?SXกB<;RกL;?SI8<<=ก<<CNI`[g;VY<VLld<Va8gB7IGก>TกUB
iB8RR@L[<L;?S`;VIGก>TกUBiB8LRLi?SL<?S7[BC;_BWGXOBกCBก:YaBIKRS @<hY:WKWG7[B<B7 2.2  
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[B<B7 2.2 LY<?SXLd?SXกB<;RกL;?SI8<<=ก<<CNI`[g;VY<VLld<Va8gB7IGก>TกUBiB8
RR@L[<L;?S`;VIGก>TกUBiB8LRLi?S 

Y<VLldMR7กB<;RกL;?SI8<<=ก<<C IGก>TกUBiB8RR@L[<L;?S 
(%) 

IGก>TกUBiB8LRLi?S (%) 

1.กB<kRWA8BC`XXY;RC`Y;7 (sham paraphrasing) 64 63 
2.กB<kRWA8BC`XX:CgkJก[KR7 (illicit paraphrasing) 62 62 
3.กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< (verbatim copying) 33 22 
4.กB<I_Bก;GXCBNiKNaCg (recycling) 31 25 
5.กB<;RกL;?SI8<<=ก<<CNIY<VLldRPQI � (other plagiarism) 21 13 
6.กB<MmCSSGกSRก (purloining) 9 6 
7.กB<;RกL;?SI8<<=ก<<Cd?Q:CgY<Bก�iPQR^JKLM?SI (ghost  writing) 4 1 

 
@_Ba<GXกB<>TกUBA8BCk?QMR7Y<VLldMR7กB<ก<Vd_BA8BC^9WNIกB<;RกL;?SI8<<=ก<<C 

NI7BIกB<>TกUBMR7 Maxwell, Curtis `;V Vardanega (2008: 29) OVLYoIกB<LY<?SXLd?SX
A8BCLMKBNO`;VกB<<GX<JKMR7IGก>TกUBiB8RR@L[<L;?SกGXIGก>TกUBiB8LRLi?S :WKFX8gBกB<<BS7BI
กB<ก<Vd_BA8BC^9WMR7กB<;RกL;?SI8<<=ก<<CmWSlBF<8C`;K8C?@GW@g8INก;KLA?S7กGI ก;gB8APR 
C?IGก>TกUBiB8RR@L[<L;?S 83 LYR<bL�tI[b`;VIGก>TกUBiB8LRLi?S 82 LYR<bL�tI[bd?Q:WK<BS7BI8gB
LASC?F�[9ก<<CกB<;RกL;?SI8<<=ก<<CNIXB7Y<VLldRSgB7IKRS 1 A<G\7 `;VC?^JK<BS7BIกB<
ก<Vd_BA8BC^9WNIกB<;RกL;?SI8<<=ก<<CY<VLld[gB7 � กGIL<?S7OBกCBก:YaBIKRSC?WG7I?\  
(1) ก;hgC[G8RSgB7d?QLYoIIGก>TกUBiB8RR@L[<L;?SOV<BS7BI8gBLYoIกB<MmCSSGกSRก (purloining) 
99 LYR<bL�tI[b @g8IIGก>TกUBiB8LRLi?SOV<BS7BINIY<VLldI?\ 90 LYR<bL�tI[b (2) <R7;7CBLYoI
กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< (verbatim copies) 95 LYR<bL�tI[b `;V 93 LYR<bL�tI[b 
@_Ba<GXIGก>TกUBiB8RR@L[<L;?S`;VIGก>TกUBiB8LRLi?S[BC;_BWGX (3) RGIWGXd?Q@BCOVLYoIกB<
;RกL;?SI8<<=ก<<CY<VLldRPQI � (other plagiarism) A9WLYoI 89 LYR<bL�tI[b`;V 81 LYR<bL�tI[b
[BC;_BWGX@_Ba<GXIGก>TกUBiB8RR@L[<L;?S`;VIGก>TกUBiB8LRLi?S (4) Y<VLldกB<;RกL;?SI
8<<=ก<<Cd?QLa;PROVC?LYR<bL�tI[b;Wa;GQIกGI;7CB[BC;_BWGX :WK`กg กB<LM?SI`XXd?Q:CgY<Bก�iPQR
^JKLM?SI (ghost writing) กB<kRWA8BC`XX:CgkJก[KR7 (illicit paraphrasing) `;VกB<kRWA8BC
`XXY;RC`Y;7 (sham paraphrasing) (5) Y<VLldd?QIKRSd?Q@hWOVLYoIกB<;RกL;?SI8<<=ก<<C
NI;GกU=VMR7กB<I_Bก;GXCBNiKNaCg (recycling) NIY<VLld@hWdKBSI?\OVC?IGก>TกUBiB8
RR@L[<L;?S<BS7BI8gBLYoIY<VLldI?\ 8 LYR<bL�tI[b`;VC?IGก>TกUBiB8LRLi?S<BS7BIA8BCk?QMR7
Y<VLldI?\ 22 LYR<bL�tI[b[BC;_BWGX 
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OBกกB<>TกUBMKB7[KI:WK`@W7NaKLatI8gB กB<>TกUBY<VLldMR7กB<;RกL;?SI8<<=ก<<C
SG7:Cg@BCB<kA<RXA;hCY<VLld[gB7 � MR7กB<;RกL;?SI8<<=ก<<C:WKRSgB7ก8KB7M8B7 dG\7I?\
LF<BVกB<`Xg7Y<VLldMR7กB<;RกL;?SI8<<=ก<<CC?:WKa;BS;GกU=VWK8SกGI R?กdG\7MKRCJ;mWS
@g8ICBกMR7กB<>TกUBd?Q^gBICB CGกOVLIKI:Yd?QA8BCk?QMR7F�[9ก<<CกB<;RกL;?SI8<<=ก<<C
MR7IGก>TกUBCBกก8gBd?QOV>TกUBY<VLldMR7กB<;RกL;?SI8<<=ก<<C 
 
3. ก	�����+'%�
�0������ก	���ก
�� ����,ก��� 

กB<<GX<JK`;VA8BCLMKBNOd?QC?[gRกB<;RกL;?SI8<<=ก<<CLYoIY�OOGSaITQ7d?Q^JK>TกUB89OGSNaK
A8BC@INO dG\7I?\LF<BVกB<<GX<JK`;VA8BCLMKBNOLYoI[G8`Y<d?Qก_BaIWF�[9ก<<CMR7^JKก<Vd_BกB<
;RกL;?SI8<<=ก<<C กB<d?Q^JK;RกL;?SI8<<=ก<<CC?กB<<GX<JK C?A8BC<JK`;VA8BCLMKBNOd?QkJก[KR7OV
ig8S;WF�[9ก<<CกB<;RกL;?SI8<<=ก<<C:WK mWSA8BCLMKBNO`;VกB<<GX<JK<VWGXA8BC<hI`<7d?Q@J7
ก8gBOVC?A8BC@GCFGIeb[gRLa[hกB<=bMR7กB<;RกL;?SI8<<=ก<<Cd?QIKRSก8gB (Maxwell, Curtis 
and Vardanega, 2008: 30)  

OBกกB<dXd8I8<<=ก<<C FX8gB กB<>TกUBกB<<GX<JK A8BC<JK`;VA8BCLMKBNOd?QC?[gRกB<
;RกL;?SI8<<=ก<<C:WKก<Vd_BdG\7NI<VWGXIGก>TกUB (Maxwell, Curtis and Vardanega, 2008; 
Chanock, 2008; Sisti, 2007; Yeo, 2007; Jocoy and DiBiase, 2006; Wang, 2008; Dawson 
and Overfield, 2006; Hochstein, et al., 2008) RBOB<Sb^JK@RI (Sutherland s Smith, 2005; 
Flint, Clegg and Macdonald, 2006) a<PRdG\7IGก>TกUB`;VRBOB<Sb^JK@RI (Brimble and 
Stevenson s Clarke, 2005; Mitchell and Carroll, 2008) mWS^;กB<>TกUB@g8INaZgOVFX8gBC?
กB<<GX<JK A8BC<JK `;VA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI8<<=ก<<C`[ก[gB7กGIRSgB7a;Bกa;BSNI
<Va8gB7ก;hgCIGก>TกUBWK8SกGILR7 ก;hgC^JK@RI `;VกB<<GX<JKI?\SG7C?A8BC:Cg@RWA;KR7กGX<VWGX
ImSXBSd?Q`[g;V@kBXGIกB<>TกUB:WKก_BaIWIGX[G\7`[gกB<NaKI9SBCA8BCaCBSMR7กB<;RกL;?SI
8<<=ก<<C ;GกU=V`;V<JY`XXMR7กB<;RกL;?SI8<<=ก<<C กB<<GX<JK<VWGXA8BC<hI`<7กGXกB<
F9OB<=B[GW@9IกB<;7mdU [;RWOIkT7กB<<GX<JK<VWGXA8BCk?QNIกB<;RกL;?SI8<<=ก<<C 

ก	�12ก3	ก	�����+'�����ก12ก3	 OBกกB<>TกUBMR7 Dawson `;V Overfield (2006) d?Q
@_B<8OกB<<GX<JKMR7IGก>TกUBd?QC?[gRกB<ก<Vd_BA8BC^9WNI;GกU=VMR7กB<;RกL;?SI8<<=ก<<C
OBกXhAA;RPQI ^;d?Q:WKFX8gBC?A8BC:CgiGWLOINIกB<NaKA_BRe9XBSLก?QS8กGXA8BCaCBSMR7กB<;Rก
L;?SI8<<=ก<<C mWSIGก>TกUBC?A8BC<JK`;VA8BCLMKBNO8gBกB<ก<Vd_BmWSกB<NiKA_BMR7XhAA;RPQI
CBLYoIMR7[ILYoIA8BC^9WNI;GกU=VMR7กB<;RกL;?SI8<<=ก<<C `[gC?A8BCiGWLOIIKRSก8gBNI
ก<=?A8BCA9W<8XSRWd?Q8gBกB<NiKA8BCA9WMR7AIRPQICBLYoIMR7[I �TQ7;GกU=VWG7ก;gB8I?\C?kT7
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Y<VCB= 40 LYR<bL�tI[b `;VLigILW?S8กGIกGXNIก<=?A8BCA9W<8XSRWd?Q8gBกB<NiK^;;GFebMR7AI
RPQICBLYoIMR7[I <8C:YOIkT7C?A8BC:CgiGWLOINIA8BCA9W<8XSRWMR7กB<`Xg7Y�I7BIกGXAIRPQI 
� NI;GกU=VMR7กB<@C<JK<g8CA9WNIกB<;RกL;?SI8<<=ก<<C`;VC?กB<<8Cก;hgCA8BCA9WNIกB<
d_B7BILYoIก;hgC IRกOBกI?\ IGก>TกUBSG7A9W8gBกB<I_BLRBA8BCA9WCBOBกaIG7@PR:CgkPR8gBLYoIกB<
;RกL;?SI8<<=ก<<C`[gRSgB7NW 

Yeo (2007) :WK>TกUBA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
89dSB>B@[<b`;V89>8ก<<C>B@[<b mWSNiK89e?กB<L@IR~BกL<PQR7<B8 (scenario) NaKกGXIGก>TกUBLFPQR
Y<VLC9IกB<<GX<JKMR7IGก>TกUBNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C FX8gB IGก>TกUBmWSCBกd?Q@hW
LMKBNOA_BI9SBCMR7กB<;RกL;?SI8<<=ก<<C:WKW? `[gA8BCLMKBNOLก?QS8กGXกB<ก<Vd_Bd?QLYoIกB<;Rก
L;?SI8<<=ก<<CC?กB<`Y<LY;?QSI:Y กB<>TกUB:WKFX8gB กB<;RกL;?SI8<<=ก<<C`;VกB<[GW`;V
กB<8B7mWSกB<I_BLRBMKRCJ;CBOBกR9IL[R<bLIt[:WK<GXกB<F9OB<=B8gBLYoI[G8RSgB7d?QC?A8BC<hI`<7
MR7กB<;RกL;?SI8<<=ก<<C <JY`XXMR7กB<@C<JK<g8CA9W�TQ7OGW8gBLYoIกB<;RกL;?SI8<<=ก<<C
:WK<GXกB<F9OB<=B8gBLYoIกB<d_B7BI<g8CกGIL@?SCBกก8gB @g8INIก<=?d?QLIP\RaB@B<VMR7กB<;Rก
L;?SI8<<=ก<<CLYoIก<B�a<PRLYoIY�ZaBMR77BId?Q:WK<GXCRXaCBSCB IGก>TกUBกtCGกOV:Cg:WK
A_BIT7kT7NIก<=?I?\8gBLYoIกB<;RกL;?SI8<<=ก<<CWK8S R?กdG\7OBก[G8RSgB7L<PQR7<B8d?QNaKNI`[g;V
ก<=? IGก>TกUBOV<GX<JK<VWGXMR7A8BC<hI`<7MR7`[g;V@kBIกB<=b:CgLdgBกGI `;VNI;GกU=V
[<7กGIMKBCกGXImSXBSMR7@kBXGI IRกOBกI?\ SG7C?กB<<GX<JK<VWGXMR7กB<;7mdUOBกกB<;RกL;?SI
8<<=ก<<CNI`[g;Vก<=?LXBXB7ก8gBLCPQRLY<?SXLd?SXกGXImSXBSd?Q@kBXGI:WKก_BaIWLRB:8K 

@9Q7aITQ7d?QOGW:WK8gBC?^;[gRกB<F9OB<=B[GW@9I8gBLYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg 
IRกLaIPROBกA8BC`[ก[gB7NIกB<NaKA_BI9SBCกB<;RกL;?SI8<<=ก<<Cd?Q`[ก[gB7กGIRRก:YMR7
`[g;V@kBXGIกB<>TกUB`;K8 SG7:WKF9OB<=BNIL<PQR7MR7A8BC[G\7NO`;V:Cg[G\7NONIกB<;RกL;?SI
8<<=ก<<CLYoI[G8i?\8GWd?Q@IGX@IhI[gRA8BC:CgiGWLOILก?QS8กGXA8BCA9W<8XSRWMR7กB<;RกL;?SI
8<<=ก<<C LigI kKB:CgC?A8BC[G\7NOd?QOVmก7mWS89e?กB<;RกL;?SI8<<=ก<<C`;K8 IGก>TกUBกtOVC?
A8BCLMKBNO8gB:CgOGW8gBLYoIกB<;RกL;?SI8<<=ก<<C 

IRกLaIPROBกI?\ :WKC?กB<>TกUBMR7 Hochstein, et al.,(2008) d?Q:WKd_BกB<@_B<8OLFPQR
Y<VLC9IกB<<GX<JK[ILR7MR7IGก>TกUBNIL<PQR7A8BCLMKBNONIกB<;RกL;?SI8<<=ก<<C mWSกB<>TกUB
I?\:WKNiK[G8RSgB7MR7กB<;RกL;?SI8<<=ก<<Cd?QLYoI;GกU=VMR7กB<;RกL;?SI8<<=ก<<CmWS[<7 
กB<kRWA8BC`;VกB<NiKLA<PQR7aCBSRKB7R97 LFPQRWJ8gBIGก>TกUBC?A8BC<JK`;VA8BCLMKBNOLก?QS8กGX
กB<;RกL;?SI8<<=ก<<Ca<PR:Cg`;VRSgB7:< กB<>TกUBNaK^;d?QXg7XRก8gBmWSCBก`;K8IGก>TกUBOV
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C?A8BCLMKBNO8gBLYoIกB<;RกL;?SI8<<=ก<<CLCPQRกB<;RกL;?SILYoI;GกU=VMR7กB<;RกL;?SI
mWS[<7 �TQ7C?NI;GกU=VI?\RSJgkT7 59 LYR<bL�tI[b NIM=Vd?QkKBLYoIกB<kRWA8BCa<PRNiKA_BNaCg OVC?
NI;GกU=Va;G7I?\RSJgLF?S7 37 LYR<bL�tI[b �TQ7[Q_Bก8gBA8BCABWa8G7d?Q:WK[G\7LRB:8K (50 LYR<bL�tI[b) ^;
OBกกB<>TกUB :WK`@W7NaKLatI8gBC?A8BC:Cg@RWA;KR7NI<Va8gB7A8BC<JKNIกB<O_B`IกWK8S[ILR7
MR7IGก>TกUB`;VNI@kBIกB<=bd?QLYoIกB<I_B:YY<VShก[bNiKO<97 WG7IG\I กB<>TกUBI?\OT7RBOLYoI
LA<PQR7@VdKRId?QRe9XBS:WK8gBกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBXB7AIRBOLYoI^;CBOBกกB<
MBWA8BCLMKBNONIกB<;RกL;?SI8<<=ก<<C �TQ7LYoIกB<MBWY<V@XกB<=bMR7IGก>TกUBLCPQR[KR7I_B
A8BC<JKNIกB<;RกL;?SI8<<=ก<<Cd?QC?RSJgCBY<VShก[bNiKกGX[G8RSgB7O<97d?QLYoI<JYe<<C RSgB7IKRS
d?Q@hWกtLYoIกB<XRก:WK8gB@g8IaITQ7MR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBRBOOVLYoIกB<:Cg
[G\7NO NIM=Vd?QR?กChCaITQ7�TQ7LYoI^;OBกกB<>TกUBMR7 Chanock (2008: 5) �TQ7:WK>TกUBA8BC
LMKBNOMR7กB<RKB7R97`a;g7d?QCBMR7MKRCJ;d?Q:WKd_BกB<AGW;RกCBMR7IGก>TกUB :WK^;NI;GกU=Vd?Q
[<7กGIMKBCกGI ก;gB8APR กB<d?QIGก>TกUBC?A8BC;KCLa;8d?QOVRKB7R97:WKRSgB7kJก[KR7:CgNigLF<BV
IGก>TกUB:Cgd<BXLก?QS8กGXกB<RKB7R97d?QCBMR7MKRCJ; `[gLYoILF<BVIGก>TกUBd<BXLก?QS8กGXกB<
RKB7R97`;VA9W8gB[ILR7:WKก_B;G7d_BNI@9Q7d?QkJก[KR7`;K8 

กB<>TกUBกB<<GX<JKMR7IGก>TกUB:Cg:WKO_BกGWRSJgL~FBVกGXกB<;RกL;?SI8<<=ก<<CdB7
LRก@B<d?QLYoI@9Q7F9CFbLdgBIG\I NI<VSVa;G7A8BC@INO:WKaGI:Y@JgกB<>TกUBกB<<GX<JK A8BC<JK`;V
A8BCLMKBNONIกB<;RกL;?SI8<<=ก<<CmWS^gBI@PQRLdAmIm;S?�TQ7LYoIR9IL[R<bLIt[ C?กB<LMKB@JgMKRCJ;
MgB8@B<NI;GกU=VWG7ก;gB8:WKmWS7gBS R?กdG\7SG7@BCB<k[GW`;VAGW;RกMKRA8BC:WKNIL8;B
RGI<8WL<t8 MKRCJ;OBกกB<>TกUB89OGSMR7 CAI Research (CAI research, 2005 RKB7kT7NI Jocoy 
and DiBiase, 2006: 6) :WKNaK^;d?Q`@W7NaKLatI8gB กB<;RกL;?SI8<<=ก<<C`XXกB<AGW;Rก`;V
กB<8B7 (copy and paste) mWSกB<NiKY<VmSALF?S7 1 Y<VmSAa<PR 2 Y<VmSAa<PRCBกก8gBI?\OBก
`a;g7d?QCBd?Q`[ก[gB7กGIXIR9IL[R<bLIt[ `;VI_BMKRCJ;d?Q:WKCBI?\CBYV[9WYV[gRLMKBWK8SกGICBLYoI
7BId?QY<B>OBกกB<RKB7R97RSgB7kJก[KR7LaCBV@C:CgLYoI89e?กB<d?Qก<Vd_B^9WRSgB7<hI`<7`[gRSgB7NW 
mWSC?IGก>TกUBd?Q[RX`;VNaKMKRCJ;WG7ก;gB8kT7 77 LYR<bL�tI[b (The Center of Academic 
Integrity, 2005 RKB7kT7NI Wang, 2008: 744) `;VกB<>TกUBI?\C?A8BC@RWA;KR7[<7กGIกGX
กB<>TกUBMR7 Wood (2004 RKB7kT7NI Wang, 2008: 751) d?QFX8gBC?IGก>TกUBkT7 43 LYR<bL�tI[b
MR7กB<>TกUBd?QLatIWK8S8gBIGก>TกUB;RกL;?SI8<<=ก<<CLF<BV8gB:Cg:WKF9OB<=B8gBกB<;RกL;?SI
8<<=ก<<CLYoI@9Q7d?Q^9W <8CdG\7IGก>TกUBOV:CgF9OB<=B8gBกB<;RกL;?SI8<<=ก<<CNI`XXกB<[GW
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`;VกB<8B7OBกdB7R9IL[R<bLIt[LYoIกB<;RกL;?SI8<<=ก<<CR?กWK8S (Wood, 2004 RKB7kT7NI 
Molnar, Kletke and Chongwatpol, 2008: 658) 

กB<>TกUBRPQI � d?Q:WKNaKMKRCJ;LF9QCL[9CLก?QS8กGXกB<<GX<JKกB<mก7mWSNiKLdAmIm;S?:Rd?NI
;GกU=VMR7กB<��B��Id<GFSb@9IdB7Y�ZZB �TQ7LYoIกB<>TกUBกGXIGก>TกUBd?QSG7:Cg@_BL<tOกB<>TกUB
d?QC?89iBLRกdB7WKBIX<9aB<eh<ก9O`;V:CgNig89iBLRกdB7WKBIX<9aB<eh<ก9O ^;OBกกB<>TกUB:WKFX8gB 
IGก>TกUBd?QSG7:Cg@_BL<tOกB<>TกUBC?กB<<GX<JK8gBกB<mก7mWSกB<NiKLdAmIm;S?:Rd?OV:WK<GXกB<SRC<GX
CBกก8gBกB<mก7mWSY<B>OBกLdAmIm;S?:Rd? `;VSG7Y<Bก�WK8S8gB NIก<=?MR7กB<mก7mWSกB<NiK
:Rd? IGก>TกUBd?QSG7:Cg@_BL<tOกB<>TกUBOV<GX<JK8gBOV:WK<GXกB<SRC<GXRSgB7CBกก8gBLCPQRLY<?SXLd?SX
กGXXhAA;AIRPQI � (Molnar, Kletke and Chongwatpol, 2008) 

ก	�12ก3	ก	�����+'����	�	� #%���	���ก	�12ก3	 mWSกB<>TกUBMR7 Flint, Clegg 
`;V Macdonald (2006: 150) NiK89e?กB<@GClBU=bRBOB<Sb �TQ7:WKFX8gBC?A8BC`[ก[gB7NI<Va8gB7
ก;hgCRBOB<SbWK8SกGINIL<PQR7MR7กB<<GX<JKA8BC@GCFGIebNI<Va8gB7กB<mก7`;VกB<;RกL;?SI
8<<=ก<<C OBกกB<>TกUB@BCB<k@<hYA8BC`[ก[gB7NIกB<<GX<JK:WKRRกLYoI 4 <JY`XX ก;gB8APR 
<JY`XX`<ก LYoIChCCR7d?QCR78gBกB<mก7`;VกB<;RกL;?SI8<<=ก<<CLYoI@9Q7LW?S8กGIOT7C?A8BC
LaCPRIกGI <JY`XXd?Q@R7 :WKLYoIChCCR7d?Q:WKi?\NaKLatI8gBกB<mก7`;VกB<;RกL;?SI8<<=ก<<CLYoI
ก9Oก<<Cd?Q`SกRRกOBกกGIa<PR`[ก[gB7กGI NIM=Vd?Q<JY`XXd?Q@BC LYoIกB<[<VaIGก8gBC?A8BC
ABXLก?QS8กGIXB7@g8I`[gกtC?A8BC`[ก[gB7กGIXB7@g8IRSgB7C?IGS@_BAGZWK8SNI<Va8gB7กB<mก7`;V
กB<;RกL;?SI8<<=ก<<C `;V<JY`XXd?Q@?Qd?QLYoI<JY`XX@hWdKBS:WKL@IR`IV8gBกB<;RกL;?SI
8<<=ก<<COGW8gBLYoI@g8IaITQ7MR7กB<mก7a<PRLYoI@g8ISgRSMR7กB<mก7 mWSA8BC`[ก[gB7NIกB<
<GX<JK<JY`XXd?Q`[ก[gB7กGILa;gBI?\OV:CgSTWkPR<JY`XXNW<JY`XXaITQ7RSgB7[BS[G8`[gC?A8BC`[ก[gB7
�TQ7OV[KR7F9OB<=B[BC@kBIกB<=bWK8S 

IRกOBกI?\NIRBOB<Sb`[g;VdgBI `CK8gBOVF9OB<=BNIY�ZaBLW?S8กGIกtSG7C?กB<<GX<JKd?Q:Cg
@RWA;KR7[<7กGIL@?Sd?LW?S8 [G8RSgB7LigI ก<=?กB<;RกL;?SI8<<=ก<<C`;VC?กB<<g8CCPRกGINI
<Va8gB7IGก>TกUBd?QLYoIกB<@C<JK<g8CA9WWK8SกGI กt:WKกgRNaKLก9WA8BCA9WLatId?Qa;Bกa;BS @9Q7I?\:WK<GX
กB<F9OB<=B8gBLYoIY<VLldd?Q`[ก[gB7กGIRRก:YOBกกB<mก7 `;V:CgNigกB<<GX<JKMR7RBOB<Sb
dG\7aCWOVLatIWK8S8gBกB<@C<JK<g8CA9Wd?QA8<OV:WK<GXกB<F9OB<=B8gBLYoI<JY`XXaITQ7MR7กB<;Rก
L;?SI8<<=ก<<C กB<<GX<JKMR7RBOB<SbO_BI8ICBก<JK@Tก8gBA8<OVF9OB<=BkT7MRXLM[NI<Va8gB7
<VWGXd?Q:WK<GXกB<SRC<GXOBก^JK<g8C7BI`;VMRXLM[<VWGXNWd?QXhAA;:WK@C<JK<g8CA9WกGIRSgB7:Cg
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LaCBV@CLก9IL;S:Y �TQ7NI@g8II?\OVC?A8BC:CgiGWLOINIกB<<GX<JKNI<Va8gB7RBOB<SbWK8SกGIa<PR
`CK`[gNIก;hgCIGก>TกUB 

mWSdGQ8:Y`;K8 กB<;RกL;?SI8<<=ก<<COVkJก<GX<JK8gBLYoIกB<mก7กt[gRLCPQRI_BCBLiPQRCmS7
กGXA8BC[G\7NO @_Ba<GXRBOB<SbXB7dgBI:WKNaKA8BC`[ก[gB7NI<Va8gB7กB<mก7`;VกB<;RกL;?SI
8<<=ก<<CmWSF9OB<=BLiPQRCmS7A8BC@GCFGIebกGX<JY`XXMR7กB<Y<VLC9IWK8S WG7LigI OV:WK<GX
กB<F9OB<=B8gBLYoIกB<mก7LCPQRLiPQRCmS7กGXก<=?MR7กB<dW@RX `[gOV:WK<GXกB<F9OB<=B8gBLYoI
กB<;RกL;?SI8<<=ก<<CLCPQRLiPQRCmS7กGX7BId?Q:WKCRXaCBSNaKIGก>TกUBd_BNI<BS89iB[gB7 � 
RBOB<SbO_BI8ICBก:WKRl9Y<BSLก?QS8กGXA8BC[G\7NO MRXLM[MR7กB<;RกL;?SI8<<=ก<<Cd?QLYoI
กB<^@C^@BI7BIMR7[ILR7LMKBกGX7BIMR7IGก>TกUBAIRPQI � [;RWOI@Lก;MR7^JKก<Vd_B^9Wd?Q:WK
kJกLiPQRCmS7:Y@Jg<VWGXA8BC<hI`<7MR7กB<;7mdU mWSC?;GกU=Vd?Q^GI`Y<`[ก[gB7กGIRRก:Y NI
XB7กB<>TกUBFX8gBC?A8BC`[ก[gB7กGINIY<VLldMR7กB<Y<VLC9Id?QNiK LigI dB789dSB>B@[<b`;V
A=9[>B@[<bOVNiKกB<Y<VLC9I`XX[G8L;PRก`;VLIKIkT7A_B[RXd?QkJก[KR7 NIM=Vd?QdB7
CIhUS>B@[<b`;V@G7AC>B@[<bOVLIKINaKIGก>TกUB:WKNiKA_BMR7[ILR7NIกB<[RXCBกก8gB 
(Morgan, 1996 RKB7kT7NI Flint, Clegg and Macdonald, 2006: 147) 

ก	�12ก3	ก	�����+'�����ก12ก3	����	�	� # LYoIกB<>TกUBd?QNiKก;hgC[G8RSgB7กGXdG\7
IGก>TกUB`;VRBOB<SbNIกB<>TกUBA<G\7LW?S8กGI ^;กB<>TกUBNaK^;d?QA;KBSA;T7กGI LigI OBก
กB<>TกUBMR7 Mitchell `;V Carroll (2008: 218) กGXIGก>TกUBNI<VWGXY<9ZZBLRก IGก>TกUBกt
SG7C?กB<<GX<JK`;VA8BCLMKBNOLก?QS8กGXA_BI9SBCMR7กB<;RกL;?SI8<<=ก<<Cd?Q:CgiGWLOI @g8I
กB<>TกUBMR7 Brimble `;V Stevenson - Clarke (2005: 39) :WKFX8gBIGก>TกUBC?กB<<GX<JK<VWGX
MR7A8BC<hI`<7`;V<VWGXMR7กB<;7mdUMR7กB<;RกL;?SI8<<=ก<<C[Q_Bก8gBd?QA8<OVLYoI C?กB<
<GX<JKA8BCk?QMR7กB<:Cg�PQR@G[SbdB789iBกB<MR7LFPQRIIGก>TกUBCBกก8gBd?QRBOB<Sb<GX<JK <8CdG\7C?
LO[IB`;VC?`<7OJ7NOd?QLYoIกB<@INOMR7[ILR7CBกก8gBd?Q@kBXGIกB<>TกUBLiPQRNIL<PQR7MR7กB<
;RกL;?SI8<<=ก<<C (Brimble and Stevenson s Clarke, 2005: 40)  

NI@g8IMR77BI89OGSd?QLก?QS8MKR7กGXกB<<GX<JK`;VA8BC<JKA8BCLMKBNOd?QC?[gRกB<;RกL;?SI
8<<=ก<<C C?<BS;VLR?SWWG7[gR:YI?\ 

Brimble `;V Stevenson s Clarke (2005) :WK>TกUBkT7กB<<GX<JKA8BCk?Q`;VA8BC<hI`<7
MR7กB<ก<Vd_BA8BC^9WdB789iBกB<NICaB89dSB;GSA8?I@`;IWbNIY<VLd>RR@L[<L;?S 4 `ag7 
ก;hgC[G8RSgB7LYoIIGก>TกUBO_BI8I 1,206 AI`;VFIGก7BIdB789iBกB< O_BI8I 190 AImWS>TกUB
kT7กB<<GX<JKA8BC<hI`<7MR7กB<ก<Vd_BA8BC^9WdB789iBกB< กB<<GX<JKกB<;7mdU A8BCk?QMR7กB<
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ก<Vd_BA8BC^9WdB789iBกB< `;VLa[h^;MR7กB<ก<Vd_BA8BC^9WdB789iBกB< ^;;GFebd?Q:WK:WK`@W7
NaKLatI8gBIGก>TกUB:WKCR78gBA8BC:Cg�PQR@G[SbdB789iBกB<C?A8BC<hI`<7IKRSก8gBFIGก7BIdB7
89iBกB<NIdhกก<=? `;VIGก>TกUBC?กB<<GX<JKกB<;7mdUNIกB<ก<Vd_BA8BC^9WNI`[g;VY<VLldIKRS
ก8gBFIGก7BIdB789iBกB< mWSL~FBVNIก<=?MR7กB<`@W7^;;GFebNI7BI89OGSRSgB7^9W � `;VกB<
;RกL;?SI8<<=ก<<C mWSCBกMR7กB<<BS7BI[ILR7MR7กB<ก<Vd_BA8BC^9WNI`[g;V<JY`XXOVC?
CBกก8gB 50 LYR<bL�tI[b `;VกB<<BS7BIWK8S[ILR7MR7กB<ก<Vd_BA8BC^9WCGกOV[Q_Bก8gBA8BCLYoI
O<97 @_Ba<GXLa[h^;MR7กB<ก<Vd_BA8BC^9WdB789iBกB<d?QIGก>TกUB`;VFIGก7BIdB789iBกB<NaK
La[h^;d?QLYoI@BLa[hMR7กB<ก<Vd_BA8BC^9Wd?QNaKRGIWGX@J7@hWกtAPR A8BC[KR7กB<d?QOVig8SLa;PR
LFPQRI mWSA9WLYoI 43 LYR<bL�tI[b @g8ILa[h^;MR7กB<ก<Vd_BA8BC^9Wd?QFIGก7BIdB789iBกB<NaK
La[h^;CBกd?Q@hWLYoIRGIWGXaITQ7MR7กB<ก<Vd_BA8BC^9WOV:WK`กg กB<C?89ก�[9@g8IXhAA; mWSA9W
LYoI 70 LYR<bL�tI[bMR7กB<NaKLa[h^;dG\7aCW ^;กB<>TกUBd?Q:WKOT7`@W7NaKLatI8gBIGก>TกUBC?กB<
<GX<JKNIL<PQR7MR7A8BC<hI`<7`;VกB<;7mdUNIก<=?MR7กB<ก<Vd_BA8BC^9WdB789iBกB<`[ก[gB7
OBกกB<<GX<JKMR7FIGก7BIdB789iBกB< 

Dawson `;V Overfield (2006) :WKd_BกB<@_B<8OกB<<GX<JKMR7IGก>TกUBLFPQRd?QOVWJ8gBRV:<
LYoI@g8IY<VกRXMR7กB<;RกL;?SI8<<=ก<<C mWSNiKLA<PQR7CPR`XX@RXkBCLYoI~BกL<PQR7<B8 
(scenario) ก;hgC[G8RSgB7LYoIIGก>TกUBi?889dSBOBก<VWGX 0 a<PR<VWGXFP\I]BI:Y@Jg<VWGX 3 
กB<>TกUB`;VกB<89LA<BVabOBกกB<[RXMR7IGก>TกUB:WKFX8gB IGก>TกUB:Cg`IgNOLก?QS8กGX;GกU=V
d?QLYoI@g8IY<VกRXd?Qa;Bกa;BSMR7กB<;RกL;?SI8<<=ก<<C  RGI:WK`กg กB<WB8Ibma;WLIP\RaB
@B<VOBกdB7R9IL[R<bLIt[ <8CdG\7IGก>TกUBSG7C?A8BCLMKBNOd?QA;hCLA<PR`;V:CgiGWLOILก?QS8กGXA8BC
`[ก[gB7NI<Va8gB7กB<@C<JK<g8CA9WNIกB<;RกL;?SI8<<=ก<<C กB<AGW;Rก`;VกB<d_B7BIก;hgC 
mWSA8BCLMKBNOd?Q:CgiGWLOII?\OVFX:WKNIก;hgCIGก>TกUBNI<VWGXFP\I]BICBกก8gBIGก>TกUBNI<VWGX
d?Q@J7MT\I NIกB<>TกUBA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C กB<>TกUB:WKFX8gB IGก>TกUBC?
A8BC<JK`;VA8BCLMKBNO8gBกB<ก<Vd_Bd?QI_BLRBA_BMR7XhAA;AIRPQICBLYoIMR7[ILYoIA8BC^9WNI
`XXMR7กB<;RกL;?SI8<<=ก<<C `[gC?A8BC:CgiGWLOINIก<=?MR7กB<NiKA8BCA9WMR7AIRPQIa<PR
I_B`I8A9WOBกaIG7@PRCBLYoIMR7[I �TQ7;GกU=VI?\C?kT7Y<VCB= 40 LYR<bL�tI[bMR7ก;hgC[G8RSgB7d?Q
>TกUB 

Yeo (2007) :WK@_B<8OA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
89dSB>B@[<b`;V89>8ก<<C>B@[<b iG\IYrd?Q 1 MR7CaB89dSB;GSNIRR@L[<L;?S OhWY<V@7AbMR7
กB<>TกUBกtLFPQR>TกUBกB<NaKA_BI9SBCMR7กB<;RกL;?SI8<<=ก<<C `;VกB<;7mdU`XXNWd?QA8<
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OVI_BCBNiKกGXกB<;RกL;?SI8<<=ก<<C `;VNaK[GW@9I[G8RSgB7ก<=?>TกUBd?QLYoI~BกL<PQR7<B8 6 
ก<=?>TกUBd?QLก?QS8กGXF�[9ก<<CกB<;RกL;?SI8<<=ก<<C  ^;กB<>TกUB:WKFX8gB`CK8gBIGก>TกUBOV
@BCB<kLMKBNOA_BI9SBCMR7กB<;RกL;?SI8<<=ก<<C:WK`[gNI<BS;VLR?SWMRXMgBSMR7ก9Oก<<C 
`;VกB<ก<Vd_B[BC[G8RSgB7~BกL<PQR7<B8d?QLYoIกB<;RกL;?SI8<<=ก<<C`;K8 IGก>TกUBSG7C?A8BC
LMKBNOd?Q:CgiGWLOIIGก`;V[GW@9I@kBIกB<=bMR7กB<;RกL;?SI8<<=ก<<C:WKRSgB7:Cg`IgIRI8gB
ก9Oก<<CNWXKB7d?QLYoIกB<;RกL;?SI8<<=ก<<C dG\7I?\OVC?[G8RSgB7MR7กB<;RกL;?SI8<<=ก<<CNI
XB7ก<=?d?QIGก>TกUB[GW@9I8gBC?A8BC<hI`<7IKRSก8gB�TQ7:Cg@RWA;KR7กGXกB<[GW@9Id?QLYoIImSXBS
OBก@kBXGIกB<>TกUB <8CdG\7IGก>TกUBOV<GX<JK`;VLMKBNO8gBกB<;7mdUOVC?A8BCLXBXB7CBกก8gB
ImSXBSกB<;7mdUd?Q@kBXGIกB<>TกUB:WKก_BaIWLRB:8K 

Hochstein., et al.,(2008) :WK@_B<8OLFPQR>TกUBkT7A8BCLMKBNOLก?QS8กGXกB<;RกL;?SI
8<<=ก<<CMR7IGก>TกUBd?Q Wright State University Lake Campus O_BI8I 128 AI d?QC?ig87RBSh 
17 s 46 Yr กB<>TกUB:WKNaKIGก>TกUB<BS7BIกB<<GX<JKWK8S[ILR7MR7A8BCLMKBNOd?QC?[gRกB<;Rก
L;?SI8<<=ก<<C LA<PQR7CPRd?QNiKOVLYoIMKRA8BCd?Q[GW[RICBOBกaIG7@PR 16 MKRA8BCLFPQRI_BCBd_B
LYoIL8R<biGQIIGก>TกUBd?QY<VกRXWK8SกB<NiKdGกUVกB<kRWA8BC กB<;RกL;?SImWS[<7[BC
[G8RGกU<`;VกB<NiKLA<PQR7aCBSRKB7R97 mWSNaKIGก>TกUBF9OB<=B[GW@9I8gBMKRA8BCNI`[g;V
MKRA8BCIG\IMKRA8BCNWLYoIกB<;RกL;?SI8<<=ก<<C ^;กB<>TกUB:WKFX8gB IGก>TกUBC?A8BC
LMKBNOLYoIRSgB7W?NIก<=?MR7กB<;RกL;?SImWS[<7[BC[G8RGกU< �TQ7OV[RXkJกNIก<=?I?\kT7 59 
LYR<bL�tI[bCBกก8gBNIMKRA8BCd?QLYoIกB<kRWA8BCCBa<PRC?กB<OGWd_BLIP\RaB@B<VmWSNiKA_BNaCgd?Q
C?^JK[RXkJกY<VCB= 37 LYR<bL�tI[b ^;กB<>TกUB:WK`@W7NaKLatI8gBIGก>TกUBC?A8BCLMKBNOกB<;Rก
L;?SI8<<=ก<<CNIก<=?d?QLYoIกB<;RกL;?SImWS[<7CBกก8gBก<=?MR7กB<;RกL;?SI8<<=ก<<Cd?Q
LYoIกB<kRWA8BCa<PRกB<NiKLA<PQR7aCBSRKB7R97 OBก^;WG7ก;gB8:WKL@IR`IV8gBกB<ก<Vd_B^9WNI
กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBRBOOVLYoIA8BC:Cg[G\7NO RGILIPQR7CBOBกMBWA8BCLMKBNO
NIdGกUVกB<LM?SId?QO_BLYoI[gRกB<LM?SId?Q:CgLYoIกB<;RกL;?SI8<<=ก<<C 

Engler, Landau `;V Epstein (2008) :WK>TกUBกB<<GX<JKMR7IGก>TกUBNI<VWGXY<9ZZB[<?
d?QC?[gRF�[9ก<<CA8BC:Cg�PQR@G[SbdB789iBกB< NaKก;hgC[G8RSgB7Y<VLC9IกB<;RกL;?SI8<<=ก<<C
a<PRกB<mก7NIกB<dW@RXMR7[ILR7 MR7LFPQRIMR7[I `;VMR7IGก>TกUB89dSB;GSmWSL~;?QS8gBC?
กB<ก<Vd_BWG7ก;gB8CBกIKRSLF?S7NWmWSLY<?SXLd?SXกGINI<Va8gB7กB<;RกL;?SI8<<=ก<<C `;V
กB<mก7NIกB<dW@RX `;VLY<?SXLd?SXกGI<Va8gB7NIก;hgCA8XAhCd?Q:CgC?กB<NiKก�Lก=�bdB7
O<9Se<<C (Honor code) NI@kBXGIกB<>TกUB `;Vก;hgCd?QC?กB<NiKก�Lก=�bdB7O<9Se<<CNI
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@kBXGIกB<>TกUB ก;hgC[G8RSgB7LYoIIGก>TกUB<VWGXY<9ZZB[<? 56 AINIAR<b@O9[89dSBLXP\R7[KI
MR789dSB;GSd?Q@RIdB7WKBI>9;Y>B@[<b mWSNaKY<VLC9IF�[9ก<<CกB<mก7d?Q`[ก[gB7กGIOBก
LRก@B<d?Q:WKCRXaCBSNaKIGก>TกUBd_BNI[G8L;MMR7O_BI8IA<G\7d?Q[ILR7 LFPQRIMR7[ILR7 `;V
IGก>TกUBNI89dSB;GSmWSL~;?QSA8<OV;RกL;?SI8<<=ก<<C `;VOVmก7NIกB<dW@RXNIL7PQRI:M
MR7ก<=?d?QC?กB<NiKก�Lก=�bdB7Og<9Se<<C`;Vก;hgCd?Q:CgC?กB<NiKก�Lก=�bdB7O<9Se<<CNI
@kBXGIกB<>TกUB ^;กB<>TกUB:WKFX8gBกB<<BS7BIMR7[ILR7LCPQRLY<?SXLd?SXก;hgC 3 ก;hgC 
ก;gB8APR [ILR7 LFPQRIMR7[ILR7 `;VIGก>TกUB89dSB;GSmWSL~;?QS IGก>TกUBOVC?กB<<BS7BI8gB
ก;hgCMR7IGก>TกUB89dSB;GSmWSL~;?QSOVmก7CBกd?Q@hW <R7;7CBLYoILFPQRIMR7[ILR7 `;V[ILR7OV
C?กB<mก7IKRSd?Q@hW `;VSG7LiPQRWK8S8gBกB<NiKก�Lก=�bdB7O<9Se<<CMR7@kBXGIกB<>TกUBOV:CgC?
^;[gRF�[9ก<<CกB<mก7MR7[ILR7 `[gA8<OV;WF�[9ก<<CกB<mก7MR7LFPQRI`;VIGก>TกUBmWS
L~;?QSMR789dSB;GS:WKCBกก8gB กB<<BS7BIกB<<GX<JK:WK`@W7NaKLatIkT7กB<Y<VLC9IกB<<GX<JKกB<
ก<Vd_B^9WMR7[ILR7d?Q[Q_Bก8gBA8BCLYoIO<97 LCPQRLY<?SXLd?SXกGXกB<d?QIGก>TกUBY<VLC9ILFPQRIMR7
[I `;VIGก>TกUBdGQ8:YmWSL~;?QSMR789dSB;GS 

Arhin (2009) :WK>TกUBLFPQRdW@RXLA<PQR7CPRd?Q@_B<8OกB<<GX<JKกB<mก7NIIGก>TกUBFSBXB; 
NiKLA<PQR7CPRd?QLYoIXdL<PQR7<B8NI;GกU=V 3 Y<VLld :WK`กg L<PQR7<B8d?Q`@W7F�[9ก<<CA8BC:Cg
�PQR@G[SbNI@kBIกB<=bMR7กB<dW@RX L<PQR7<B8d?Q`@W7A8BC:Cg�PQR@G[SbNIกB<Y�9XG[97BINIaKR7
`;tX ^;d?Q:WK:WKFX8gB IGก>TกUBFSBXB;C?A8BCLMKBNOiGWLOINIกB<NaKA_BI9SBCMR7A8BC:Cg
�PQR@G[SbdB789iBกB<NI@kBIกB<=bMR7กB<dW@RX `[g:CgC?A8BCLMKBNORSgB7iGWLOINI@kBIกB<=b
MR7F�[9ก<<CA8BC:Cg�PQR@G[Sbd?QLก?QS8MKR7กGX7BId?Q:WK<GXCRXaCBSNaKd_BNIaKR7L<?SI`;VกB<
Y�9XG[97BINIaKR7`;tX [G8RSgB7 LigI C?IGก>TกUBd?Q[RX8gBLYoIF�[9ก<<CA8BC:Cg�PQR@G[Sbd?QIGก>TกUB
OVSPC7BILRB`I8A9WMR7LFPQRILFPQRCBLM?SILYoI7BIMR7[ILR7 mWSC?^JK[RX 38 LYR<bL�tI[bMR7ก;hgC
[G8RSgB7 @g8I 59 LYR<bL�tI[bOV[RX8gBกB<NiKXB7@g8IMR77BILFPQRILFPQRLM?SIMT\ILYoI7BIMR7
[ILR7mWS:WK<GXRIhZB[LYoIF�[9ก<<CA8BC:Cg�PQR@G[Sb NIM=Vd?QC?kT7 77 LYR<bL�tI[bd?Q[RX8gBOV
LYoIF�[9ก<<CA8BC:Cg�PQR@G[Sbกt[gRLCPQR:Cg:WK<GXRIhZB[ `;VNIก;hgC[G8RSgB7LW?S8กGII?\C? 11 
LYR<bL�tI[b:CgLatIWK8Sd?Q8gBF�[9ก<<CNI;GกU=VI?\OVLYoIF�[9ก<<Cd?Q:Cg�PQR@G[Sb `;VC?R?ก 11 
LYR<bL�tI[bd?Q[RX8gB:Cg`IgNONIก<=?I?\ @g8Iก<=?MR7กB<[GW`;VกB<8B7MKRCJ;OBกL8tX:�[bdB7
R9IL[R<bLIt[:YN@gNI7BIMR7[ILR7 d_BกB<LY;?QSI`Y;7`[gLF?S7L;tกIKRS`;V:CgNiKLA<PQR7aCBSMR7
กB<RKB7R97 ^JK[RX 59 LYR<bL�tI[bMR7ก;hgC[G8RSgB7:WKi?\NaKLatI8gB F�[9ก<<CI?\LYoIF�[9ก<<CกB<:Cg
�PQR@G[Sb C? 13 LYR<bL�tI[bd?Q:CgLatIWK8S `;V 27 LYR<bL�tI[b:Cg`IgNONIก<=?I?\ IRกOBกI?\ 7BI89OGSI?\
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SG7:WKRe9XBSกB<I_B^;OBกกB<89OGS:YY<VShก[bNiKLFPQRก;Shdebd?QY<V@X^;@_BL<tONIกB<OGWกB<กGX
A8BC:Cg�PQR@G[SbdB789iBกB<MR7IGก>TกUB 

OBก7BI89OGSd?Q^gBICBNIL<PQR7MR7กB<<GX<JK A8BC<JK`;VA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI
8<<=ก<<CMR7IGก>TกUB RBOB<Sb `;VMR7dG\7IGก>TกUB`;VRBOB<Sb :WK`@W7NaKLatIกB<:Cg
@RWA;KR7[<7กGINI<Va8gB7กB<<GX<JKMR7XhAA;NIก;hgCLW?S8กGI <Va8gB7ก;hgC `;VSG7C?A8BC:Cg
@RWA;KR7กGXกB<NaKA_BO_BกGWA8BCd?Q`[g;V@kBXGIกB<>TกUB:WKNaK:8KNIL<PQR7MR7ImSXBSLก?QS8กGX
กB<;RกL;?SI8<<=ก<<C A8BC`[ก[gB7NIกB<<GX<JKOT7MT\IRSJgกGXกB<F9OB<=BกB<`Y;A8BCaCBS
`;VA8BCLMKBNOd?Q`[ก[gB7กGI OBกA8BC:CgiGWLOII?\LR7d?QRBOd_BNaKA8BC<JK`;VA8BCLMKBNOMR7กB<
[GW@9IกB<;RกL;?SI8<<=ก<<CMR7`[g;Vก;hgCXhAA;d?QLก?QS8MKR7C?A8BCA;BWLA;PQRI:WK `;VR?กdG\7
SG7@BCB<kI_B:Y@JgกB<LF9QCMR7กB<ก<Vd_BA8BC^9WNIกB<;RกL;?SI8<<=ก<<CdG\7NI`7gMR7กB<
;RกL;?SI8<<=ก<<CNI`XX[G\7NO`;VNI`XXd?Q:Cg[G\7NO 
 
4.��5�
������'	�
�	��+'
�	�
�'	%�
�0���ก	���ก
�� ����,ก��� 

mWSdGQ8:Y`;K8 กB<;RกL;?SI8<<=ก<<C@BCB<k`Xg7NaZg � :WKLYoI 2 Y<VLldWK8SกGI APR 
กB<;RกL;?SI8<<=ก<<C`XX[G\7NO`;V`XX:Cg[G\7NO (Sutherland s Smith, 2005: 88; Collins 
and Amodeo, 2005: 532 s 533; Armstrong, 1993 RKB7kT7NI Berlin, 2009: 2 ) mWSL~FBV
Y<VกB<a;G7d?QC?XhAA;@g8IaITQ7ก<Vd_BA8BC^9WmWS:Cg[G\7NO :WKLYoId?Q@INOMR7A<JRBOB<SbNIกB<d?Q
OV;WRG[<BกB<;RกL;?SI8<<=ก<<C;7 dG\7I?\LF<BV กB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NOIG\I
@BCB<kd?QOVY�R7กGI:WKOBกกB<NaKA8BC<JKLFPQRY<GXY<h7LY;?QSI`Y;7A8BCLMKBNOL@?SNaCg[G\7`[gSG7RSJg
NI@kBXGIกB<>TกUB `;VSG7LYoIFP\I]BId?Q^JKL<?SI@BCB<kI_B:YY�9XG[9OILASi9ILYoII9@GS:WK mWS
A8BC<JKA8BCLMKBNOI?\@BCB<kd?QOVI_B:YNiK:WKกGX89iB[gB7 � [;RWOIกB<d_B7BI89OGSd?QOVLYoIFP\I
]BIA8BC<JK@_BAGZNI<VWGX@J7:WK[gR:YNIRIBA[ 

FP\I]BIA8BC<JKA8BCLMKBNOd?QOVig8SY�R7กGIกB<;RกL;?SI8<<=ก<<COVY<VกRXWK8S 
A8BC<JK8gBกB<;RกL;?SI8<<=ก<<CAPRRV:< C?;GกU=VNWXKB7d?Q LMKBMgBSMR7กB<;RกL;?SI
8<<=ก<<C dGกUVNIกB<RKB7R97`a;g7d?QCBMR7MKRCJ; `;VdGกUVNIกB<kRWA8BC 

C?กB<>TกUBOBกig87d?Q^gBICBd?Q:WKFX8gB กB<@RIOV@BCB<kig8SLF9QCA8BC<JKA8BCLMKBNO 
`;V;WRG[<BกB<;RกL;?SI8<<=ก<<CNIก;hgCd?Q:WK<GXกB<��กRX<CNIdGกUVMR7กB<RKB7R97 `;V
dGกUVNIกB<kRWA8BC `;VL<?SI<JK89e?กB<LM?SId?Qa;?กL;?QS7OBกกB<;RกL;?SI8<<=ก<<C `;VSG7
ig8SNaKIGก>TกUB:WKC?A8BC<JK@BCB<kLMKBNOI9SBCMR7กB<;RกL;?SI8<<=ก<<C:WKW?MT\IR?กWK8S 
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กB<>TกUBMR7 Dawson `;V Overfield (2006) d?Q:WK@_B<8OกB<<GX<JKMR7IGก>TกUBd?QC?[gRกB<ก<Vd_B
A8BC^9WNI;GกU=V;RกL;?SI^;7BIMR7XhAA;RPQI FX8gB C?A8BC:CgiGWLOINIกB<NaKA_BRe9XBS
Lก?QS8กGXA8BCaCBSMR7กB<;RกL;?SI8<<=ก<<C `;VกB<NaKLa[h^;8gBd_B:CกB<;RกL;?SI
8<<=ก<<COT7kPR:WK8gBLYoIA8BC^9W กB<>TกUB:WKFX8gB IGก>TกUBC?A8BC<JKA8BCLMKBNO8gBกB<
ก<Vd_BmWSกB<NiKA_BMR7XhAA;AIRPQICBLYoIMR7[ILYoIA8BC^9WNI`XXMR7กB<;RกL;?SI
8<<=ก<<C `;VC?Y<VCB= 40 % d?QC?A8BCiGWLOIIKRSก8gBLก?QS8กGXA8BCA9W<8XSRWd?Q8gBกB<NiK
A8BCA9WMR7AIRPQICBLYoIMR7[I a<PRกB<I_BLRB^;;GFebMR7AIRPQICBLYoIMR7[I `;VNI;GกU=V
7BIก;hgCd?QC?กB<`Xg7Y�I7BIกGXAIRPQI � [;RWOIIGก>TกUBSG7A9W8gB กB<I_BLRBA8BCA9WCBOBก
aIG7@PR:CgkPR8gBLYoIกB<;RกL;?SI8<<=ก<<C IRกOBกI?\ 7BI89OGSMR7 Hochstein,et al.(2008:  
62 -63) :WKi?\NaKLatI8gBNIก<=?d?QLYoIกB<AGW;RกA_B[gRA_BRSgB7iGWLOI IGก>TกUBC?A8BCLMKBNOLYoI
RSgB7W?8gBLYoIกB<;RกL;?SI8<<=ก<<C `[gkKBLYoINIก<=?d?QLYoIกB<kRWA8BCd?Q[KR7กB<กB<RKB7R97 
IGก>TกUBOVC?A8BC:CgLMKBNO mWSIGก>TกUB:Cg@BCB<kO_B`IกMKRA8BCd?Q:WKkJกAGW;RกCB:WKRSgB7
kJก[KR7 กB<>TกUBOT7LYoIกB<@VdKRINaKLatI8gBXB7@g8IMR7กB<;RกL;?SI8<<=ก<<COVLYoI:Y
LF<BVกB<MBWA8BC<JK`;VmWSA8BC:Cg[G\7NO 

NIกB<>TกUB89OGSMR7 Yeo (2007: 213) LFPQR@_B<8OA8BCLMKBNOLก?QS8กGXกB<;RกL;?SI
8<<=ก<<C`;V[GW@9IA8BC<hI`<7MR7La[hกB<=b`[g;VLa[hกB<=b mWSNiKก;hgC[G8RSgB7LYoI
IGก>TกUBYr`<กMR7A=V89dSB>B@[<b `;V89>8ก<<C>B@[<b NiKLa[hกB<=b (scenarios) MR7กB<
;RกL;?SI8<<=ก<<CNIX<9XdMR77BIdB789iBกB<LFPQRNaKIGก>TกUBY<VLC9I[GW@9ILก?QS8กGXA8BC
<hI`<7MR7La[hกB<=b ^;กB<>TกUB:WKi?\NaKLatI8gB IGก>TกUB@BCB<kNaKกB<I9SBCกB<;RกL;?SI
8<<=ก<<C:WKLYoIRSgB7W? `[gC?MKRO_BกGWNIกB<d_BA8BCLMKBNOMRXMgBSMR7ก9Oก<<Ca<PRกB<ก<Vd_B
d?QC?FP\I]BINIaKR7L<?SId?QLYoI@g8IY<VกRXMR7กB<;RกL;?SI8<<=ก<<COVLY;?QSI`Y;7:Y:CgA7d?Q 
La[hกB<=bXB7La[hกB<=bOVkJก<GX<JK8gBC?A8BC<hI`<7IKRSก8gBLa[hกB<=bRPQI � `;VC?A8BCMGW`SK7กGX
ImSXBSMR7@kBXGIกB<>TกUB S9Q7:Yก8gBIG\I NIL<PQR7MR7กB<kRWA8BC IGก>TกUBSG7C?A8BCA9WNI
<VWGXLF?S7`AgFP\I]BId?QCR78gBกB<kRWA8BCLYoILF?S7กB<LY;?QSI`Y;7MKRA8BCNaK:YRSJgNI
;GกU=VMR7กB<NiKA_BLYoIMR7[ILR7 `;VกB<<GX<JKMR7IGก>TกUBSG7;VL;SNIXB7ก<=? d?QLYoILIP\RaB
@B<VMR7กB<;RกL;?SI8<<=ก<<CWK8S LigI ก<B� a<PRNIก<=?MR7กB<d_B7BI<g8CกGINI7BId?Q
:WK<GXCRXaCBS mWSNiKA8BCA9WMR7AIXB7AINIก;hgC `;VN@giPQRMR7AIdG\7aCWNIก;hgC dG\7@R7
ก<=?I?\IGก>TกUBOV:CgAgRSCGQINOIGก8gBLYoIกB<;RกL;?SI8<<=ก<<C `[gkKBOVF9OB<=B8gBLYoIกB<
;RกL;?SI8<<=ก<<C`;K8 กtLYoIก<=?d?QF9OB<=B8gBLYoI<R7 APR LYoIกB<ก<Vd_B^9Wd?Q:Cg<hI`<7 `;V
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IGก>TกUBOV<GX<JK`;VLMKBNO8gB LYoI`[gLF?S7Y�ZaBMR7กB<CRXaCBS7BILdgBIG\I R?กdG\7SG7LYoILF?S7
LIP\RaB@B<Vd?QC?A8BC@_BAGZ`[gLF?S7L;tกIKRS (Yeo, 2007: 214) 

IRกOBกI?\ @9Q7d?Q@RIกGINIaKR7L<?SI RBOOV:Cg:WKI_B:Y@JgกB<LiPQRCmS7@JgกB<Y�9XG[9O<97 �TQ7
OV[KR7C?ก<=?[G8RSgB7 (Y�ZaBNIกB<RKB7R97NIa;Bกa;BS<JY`XX) d?QOVd_BNaK^JKL<?SI:Cg@BCB<kI_B
กB<RKB7R97CBNiK:WKRSgB7kJก[KR7LF<BV:CgC?ก<=?[G8RSgB7NaK>TกUB `;V:Cg:WK��กY�9XG[9O<97 IGQIAPR 
@9Q7d?Q:WK<GXCBOBกกB<@RI `;V@9Q7d?QXhAA;:WKL<?SI<JKCBCGกOV:CgLaCPRIกGI (Chanock, 2008: 4) 

OBกOhWI?\LR7 d_BNaK^JK89OGS:WK@INOd?QOVOGWmY<`ก<CกB<L<?SI<JKd?QLYoIกB<L<?SI<JKmWSกB<
I_BL@IR[G8RSgB7MKRA8BCd?QLYoIY�ZaB LFPQRNaKIGก>TกUB:WKC?Y<V@XกB<=bกGXก<=?[G8RSgB7d?QLYoI
Y�ZaBกB<RKB7R97NIa;Bกa;BS<JY`XX กGX89e?กB<@RId?QLYoIกB<��กY�9XG[9กB<LM?SIOBกMKRA8BC
d?QLYoImOdSbY�ZaBmWS[<7 `;VC?กB<NaKA_BRe9XBS `;VNaKMKRCJ;SKRIก;GXOBกกB<LM?SIMR7
IGก>TกUB LYoIกB<L<?SI<JKOBกMKR^9WF;BW `;VLFPQRY<GXLY;?QSIA8BCLMKBNONaKกGXIGก>TกUB:WKC?
A8BCLMKBNORSgB7kJก[KR7NIY<VLWtId?QSG7:CgLMKBNO:WKRSgB7iGWLOI �TQ7OVLYoIกB<ig8SL@<9CA8BC<JK
A8BCLMKBNO IRกLaIPROBกกB<L<?SIL~FBVd�U�?`;VLIP\RaB`[gLF?S7RSgB7LW?S8 �TQ7IgBOVC?^;[gR
กB<;WRG[<BกB<;RกL;?SI8<<=ก<<C:WKCBกก8gBR?กWK8S 
 
5. �738����
ก�� ��'��ก��ก	���ก
�� ����,ก��� 

OBกกB<>TกUB FX8gBC?d�U�?RSJga;BSd�U�?WK8SกGId?QRe9XBSkT7กB<;RกL;?SI8<<=ก<<C  
�TQ7`[g;Vd�U�?OVC?dG\7OhWLWgI`;VMKRO_BกGWNIกB<Re9XBSกB<;RกL;?SI8<<=ก<<C @_Ba<GXd�U�?d?Q
:WKI_BCBNiKNIกB<>TกUBLFPQRRe9XBSกB<;RกL;?SI8<<=ก<<CNI`7gChC[gB7 � IG\I C?WG7I?\ 

1) `I8A9W`;Vd�U�?d?QRe9XBSกB<8B7`^I d�U�?I?\:WKRSJgNIiPQRd�U�?F�[9ก<<CกB< 
8B7`^I (the theory of planned behavior) d�U�?I?\:WKMSBSก<RX`I8A9W`;VC?d?QCBOBกd�U�?
กB<ก<Vd_Bd?QC?La[h^; (reasoned action) (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 
1975 RKB7kT7NI Atmeh and Al s Khadash, 2008: 111) d�U�?I?\:WKRe9XBSmWSLIKI8gB F�[9ก<<C
d?QXhAA;:WKก<Vd_BMT\I LYoI^;d?Q:WK<GXA8BC@_BL<tOd?Q@PXLIPQR7CBOBกA8BC[G\7NO`;VกB<A8XAhCdB7
F�[9ก<<C 

XhAA;OVก<Vd_BF�[9ก<<CCBกIKRSLF?S7NW OVC?A8BC[G\7NOLYoI[G8i?\8GW �TQ7C?FP\I]BICB
OBกdG>IA[9d?QI_B:Y@JgF�[9ก<<C mWSXhAA;RBOOVC?dG>IA[9LYoIX8กa<PRLYoI;X[gRกB<ก<Vd_B
F�[9ก<<CIG\I �  



34 
 

กB<A;KRS[BCXhAA;<RXMKB7`;VกB<A8XAhCF�[9ก<<Cd?QXhAA;<GX<JK:WK OVLก9WMT\I:WKOBก
กB<d?QXhAA;:WKkJกABWa8G7OBกdB7@G7ACa<PR:WK<GXA8BCกWWGIOBก@G7ACd?Qd_BNaKXhAA;<GX<JK`;V
L;PRกd?QOV^JกFGINIF�[9ก<<CIG\I � a<PR:Cg^JกFGI 

กB<A8XAhCF�[9ก<<Cd?QXhAA;<GX<JK:WK LYoIกB<d?QXhAA;<GX<JK8gBaIdB7d?QOVd_BF�[9ก<<CIG\I
LYoIA8BC7gBSa<PRA8BCShg7SBก �TQ7MT\IRSJgกGXA8BCLYoI:Y:WKMR7กB<<GX<JKNIA8BC@_BL<tOMR77BId?QOV
d_B RSgB7:<กt[BC A8BCkJก[KR7MR7กB<<GX<JKOVLYoI[G8`dIMR7กB<8GWd?QW?MR7กB<A8XAhCdB7
F�[9ก<<C (Ajzen and Fishbein, 2005 RKB7kT7NI Atmeh and Al s Khadash, 2008: 112 - 113) 

Fishbein `;V Ajzen (1975 RKB7kT7NI Franzoi, 1996: 186) LiPQR8gBdG>IA[9d?QI_B[<7:Y@Jg
กB<ก<Vd_BF�[9ก<<CmWSL~FBV:WKkJก@<KB7MT\ImWSก<VX8IกB<d?QC?La[hC?^; �TQ7LYoI^;CBOBกY�OOGS 
2 Y�OOGS ก;gB8APR A8BCLiPQRMR7XhAA;Lก?QS8กGX^;@PXLIPQR7MR7กB<ก<Vd_BF�[9ก<<CmWSL~FBV 
`;VกB<Y<VLC9INI^;@PXLIPQR7d?QLYoI:Y:WKLa;gBIG\I LigI NIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C 
XhAA;OVLiPQR`;VNaKLa[h^;[gRกB<ก<Vd_BF�[9ก<<C8gBกB<;RกL;?SI8<<=ก<<COVNaK^;;GFeb:WK
RSgB7:<XKB7 `;VกtOVd_BกB<Y<VLC9IMR7^;@PXLIPQR7d?QLYoI:Y:WKLa;gBIG\I IGQIAPR XhAA;d?QC?A8BC
[G\7NOd?QOVก<Vd_BF�[9ก<<CกB<;RกL;?SI8<<=ก<<C OVCR78gBกB<;RกL;?SI8<<=ก<<CNaK
^;;GFeb[gR[ILR7dB7X8กCBกก8gBXhAA;d?Q:CgC?A8BC[G\7NOd?QOVก<Vd_BF�[9ก<<CกB<;RกL;?SI
8<<=ก<<C 

กB<A;KRS[BCXhAA;<RXMKB7a<PRก;hgCRKB7R97 (subjective norm) OVLYoI^;^;9[MR7
Y�OOGS 2 Y<VกB< (Franzoi, 1996: 187) ก;gB8APR A8BCABWa8G7d?Q<GX<JK:WKNIXhAA;RPQI `;V
`<7OJ7NOMR7XhAA;d?QOVA;KRS[BC[gRA8BCABWa8G7La;gBIG\I LigI kKBXhAA;<GX<JK8gBLFPQRIMR7[INI
ก;hgCABWa8G7NaK[ILR7C?F�[9ก<<C;RกL;?SI8<<=ก<<CLaCPRIAIRPQI � NIก;hgC XhAA;กtOVC?
`<7OJ7NOd?QOVA;KRS[BCmWSC?F�[9ก<<CกB<;RกL;?SI8<<=ก<<C[BCA8BCABWa8G7MR7LFPQRI 

กB<<GX<JKกB<A8XAhC (perceived control) (Franzoi, 1996: 188) Ajzen m[K`SK78gBdG>IA[9
OV:Cg@BCB<kC?R9de9F;[gRF�[9ก<<C kKBXhAA;OV:Cg<JK@TกCGQINONIA8BC@BCB<kd?QOVก<Vd_B
F�[9ก<<C LCPQRXhAA;LiPQR8gBLMBOVC?กB<A8XAhC`[gLF?S7L;tกIKRSLaIPRกB<ก<Vd_BF�[9ก<<C
LIPQR7OBกกB<MBWA8BC@BCB<ka<PRd<GFSBก< WG7IG\I A8BC[G\7NOd?QOVก<Vd_BF�[9ก<<COVWJLaCPRI
d?QOV[Q_B;7WK8S [G8RSgB7 LigI XhAA;d?QC?F�[9ก<<CกB<;RกL;?SI8<<=ก<<COILYoII9@GS`CK8gBA<JOV
LatIWK8Sd?QLMBOVY<GXLY;?QSII9@GSNIกB<;RกL;?SI8<<=ก<<C `[gLIPQR7OBกF�[9ก<<CMR7LMBLYoI
@9Q7d?QSG7`IgIRSJgกGXLMBCBIBILMBRBOOV<JK@TกShg7SBกNIกB<d?QOV[KR7LY;?QSI`Y;7F�[9ก<<CMR7
[ILR7 XhAA;RBOOV@JZL@?SA8BCCGQINONIA8BC@BCB<kd?QOVY<GXLY;?QSII9@GSMR7กB<;RกL;?SI
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8<<=ก<<CMR7[ILR7 (กB<<GX<JKกB<A8XAhCF�[9ก<<C:WK[Q_B) WG7IG\I A8BC[G\7NOMR7XhAA;d?QOV
I_B:Y@JgกB<LY;?QSI`Y;7F�[9ก<<CWG7ก;gB8กtOV;W;7a<PRL;9ก:Y 

 
 

 

 

 

 

 

lBF 2.1 `@W7d�U�?F�[9ก<<CกB<8B7`^I 

d?QCB : WGW`Y;7OBก Franzoi, Stephen L. (1996). Social Psychology. Madison: Brown and 
Benchmark. aIKB 186. 

2) `I8A9Wa<PRd�U�?d?QRe9XBSA8BC:Cg@RWA;KR7dB7กB<<JKA9W (the Cognitive s  
dissonance theory) d�U�?I?\:WKC?^JKL@IRMT\IAPR Leon Festinger (Festinger, 1957 RKB7kT7NI 
Glassman and Hadad, 2004: 191) mWSd�U�?I?\:WKRe9XBS8gBXhAA;OVY<GXA8BCLiPQRMR7[G8LMB
LR7LFPQRNaK@RWA;KR7LaCBV@CกGXF�[9ก<<CMR7[G8LMB ^;[gRCB กtAPR XhAA;d?QC?F�[9ก<<CกB<
;RกL;?SI8<<=ก<<CRBOOVY<GXLY;?QSIกB<<GX<JKNIL<PQR7MR7A8BC<hI`<7MR7กB<;RกL;?SI
8<<=ก<<C LFPQRNaKCB@RWA;KR7กGXF�[9ก<<CMR7[G8LMB:WK (Maxwell; Curtis and Vardanega, 
2008: 31) mWSYก[9`;K8 XhAA;OVC?กB<`@W7F�[9ก<<C@RWA;KR7กGXA8BCLiPQR `[gkKBกB<ก<Vd_B
MR7XhAA;:Cg@RWA;KR7กGXA8BCLiPQRMR7[ILR7 a<PR`CK`[gA8BCLiPQR 2 RSgB7:WKMGW`SK7กGI XhAA;
OVC?Y<V@XกB<=bMR7A8BC[T7LA<?SW �TQ7NId?QI?\กtAPRA8BC:Cg@RWA;KR7dB7กB<<JKA9W (cognitive 
dissonance) [G8RSgB7LigI XhAA;RBOOVLiPQR8gBกB<;RกL;?SI8<<=ก<<CLYoI@9Q7d?Q:CgW? :CgA8<OV
ก<Vd_B `[gกtLatILFPQRI � NIM=VLW?S8กGICGกOVก<Vd_BF�[9ก<<CWG7ก;gB8NIM=Vd?QRSJglBSNI
m<7L<?SI @9Q7I?\RBOd_BNaKXhAA;Lก9WA8BCMGW`SK7NIdG>IA[9d?Q8gBกB<C?F�[9ก<<CกB<;RกL;?SI
8<<=ก<<CLYoI@9Q7d?Q:CgW?[BCd?Q[ILR7LiPQRRSJgกgRI`;K8กGXdG>IA[9d?QC?[gRกB<d?QLFPQRI � a<PRAINก;K
[G8:WK;RกL;?SI8<<=ก<<C OBก^;;GFebNIA8BC:Cg@RWA;KR7กGII?\ XhAA;OVC?A8BCMGW`SK7Lก9WMT\I

dG>IA[9d?QI_B:Y@Jg

F�[9ก<<C 

กB<A;KRS[BCXhAA;

<RXMKB7 

กB<<GX<JKกB<A8XAhC

dB7F�[9ก<<C 

A8BC[G\7NO F�[9ก<<C 
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`;VI_B:Y@JgกB<`กK:Ma<PRY<GXY<h7dG>IA[9 LFPQRNaKC?A8BC@RWA;KR7กGXกB<ก<Vd_BMR7[ILR7 NI
d?QI?\ XhAA;RBOOVL;PRกSPISGINIdG>IA[9d?Q8gBกB<;RกL;?SI8<<=ก<<CLYoI@9Q7d?Q:CgW? :CgA8<OV
ก<Vd_B a<PRRBOL;PRกY<GXLY;?QSIdG>IA[9MR7[ILR7:Y@JgF�[9ก<<CMR7AI@g8INaZgd?QSRC<GXกB<
;RกL;?SI8<<=ก<<C mWSXhAA;OVC?F�[9ก<<CกB<;RกL;?SI8<<=ก<<CLigILW?S8กGIกGXLFPQRIMR7
LMB mWSd�U�?I?\:WKRe9XBS8gBA8BCMGW`SK7a<PRA8BC:Cg@RWA;KR7@BCB<kd?QOVI_B:Y@JgกB<
LY;?QSI`Y;7NIdG>IA[9a<PRกB<ก<Vd_B kKBdG>IA[9:WKkJกLY;?QSI`Y;7:Y A8BCLiPQRd?QRgRI`Rd?Q@hW
MR7XhAA;OVLYoI@9Q7aITQ7d?QLY;?QSI`Y;7:YWK8S (Glassman and Hadad, 2004: 191) 

3) กB<89LA<BVabLA<PRMgBSdB7@G7AC (social network analysis) LYoI`I8A9Wd?QFSBSBC
OVRe9XBS8gBd_B:CXhAA;OT7^JกFGIกGXกB<mก7 [BCd�U�?I?\กB<`F<gก<VOBSdB7@G7AC dG>IA[9 
`;VกB<NaKAh=AgB:Cg:WKLก9WMT\I:WKmWS`SกOBกกGI `[gLYoI^;;GFebd?Q:WK<GXR9de9F;dB7@G7ACOBกAI
RPQI � (Erickson, 1988 RKB7kT7NI Megehee and Spake, 2008: 6) d�U�?I?\:WKRe9XBSกB<
`F<gก<VOBSMR7F�[9ก<<Cd?Q:CgC?O<9Se<<CdB7@G7AC (Brass; Butterfield and Skaggs, 1988 
RKB7kT7NI Megehee and Spake, 2008: 6) d?QLYoILa[hNaKXhAA;NIก;hgCCGกOVC?F�[9ก<<CRSgB7
A;KBSA;T7กGI �TQ7NIก<=?I?\ กB<<GX<JKF�[9ก<<CMR7LFPQRIOVC?R9de9F;LYoIRSgB7CBก[gRF�[9ก<<C
MR7[ILR7 [G8RSgB7LigI XhAA;OVmก7LYoIRSgB7CBกNI@kBIกB<=bd?QLFPQRIMR7LMBmก7 `;VWJ
LaCPRIOVmก7IKRSก8gBNIก<=?d?QF�[9ก<<<CIG\I � OV:Cg:WK:WK<GXกB<SRC<GXOBกLFPQRI (McCabe 
and Trevino, 1993, 1995, 1997 RKB7kT7NI Megehee and Spake, 2008: 6) IRกOBกI?\XhAA;
SG7CGกC?กB<Y<VLC9IA8BCk?Qd?QLFPQRI:WKก<Vd_BA8BC^9Wd?Q@J7Lก9Iก8gBA8BCLYoIO<97 �TQ7OV@BCB<k
I_B:Y@JgกB<LF9QCMT\INIF�[9ก<<CIG\I � :WK OBกกB<dXd8IกB<>TกUBOBก 16 L<PQR7:WK`@W7NaKLatI8gB
C?A8BC@GCFGIebLYoIRSgB7CBกNI<Va8gB7A8BCLiPQRNIL<PQR7A8BCk?QMR7กB<ก<Vd_BA8BC^9WdB7
89iBกB<MR7LFPQRI `;VกB<ก<Vd_BA8BC^9WMR7[ILR7MR7XhAA; กB<AKIFXI?\LYoIกB<@RWA;KR7
กGXA8BCLiPQRd?Q8gBกB<Y<VLC9IกB<ก<Vd_BA8BC^9WMR7LFPQRId?QCBกOILก9I:YIG\IOV@BCB<kLF9QCกB<
ก<Vd_BA8BC^9WMR7[ILR7MR7XhAA;:WK (Whitley, 1998 RKB7kT7NI Hard; Conway and Moran, 
2006: 1058) 

4) d�U�?กB<89LA<BVabY<VmSiIba<PR[KIdhI (cost/benefit analysis) d�U�?I?\:WKLYoIกB<
Y<VShก[bd�U�?dB7L><U]>B@[<bLFPQRRe9XBSF�[9ก<<CกB<mก7 XhAA;OVmก7LF<BVY<VmSiIbMR7
กB<ก<Vd_BC?AgBLก9Iก8gB[KIdhI mWSY<VmSiIbd?Q:WK<GXOBกกB<mก7OVLYoIกB<:WKLก<Wd?Q@J7MT\I`;V
Y<VaSGWL8;BNIกB<d?QOVY<V@X^;@_BL<tORSgB7<8WL<t8 @_Ba<GX[KIdhIMR7กB<mก7OVLYoIกB<
;7mdUa<PRกB<kJกOGX:WK NI[KIdhId?QLF9QCMT\IMR7กB<mก7OV<8C:YkT7กB<MBWA8BC<JKd?Q[KR7กB<NI
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lBSa;G7`;V/a<PRA8BC^9Wd?QLก?QS8MKR7กGXกB<mก7 กB<kJกOGX:WK`;VกB<:WK<GXกB<;7mdURSgB7
<hI`<7OT7C?^;ก<VdXAPRกB<89LA<BVabRB=BY<VmSiIba<PR[KIdhI `;V@BCB<kd?QOVC?^;[gRกB<
Y�R7กGIกB<ก<Vd_BF�[9ก<<CกB<mก7:WK WG7IG\I d�U�?I?\OT7Re9XBS8gBXhAA;d?QOVmก7OVd_BกB<
Y<VLC9IA8BCL@?QS7`;VF9OB<=BkT7Y<VmSiIbd?QC?A8BCLก?QS8MKR7กGXกB<d?QXhAA;OVก<Vd_BกB<mก7
8gBC?A8BCAhKCAgBกGXกB<;7dhId?QXhAA;OVL@?QS7a<PR:CgR?กWK8S (Megehee and Spake, 2008: 6s9) 

5) d�U�?กB<RKB7La[h^;d?QOV��B��IF�[9ก<<CdB7O<9Se<<C (neutralization theory) LYoI
d�U�?d?Q:WKFGHIBMT\ICBOBกRBiZB89dSBdB7@G7AC (Sykes and Matza, 1957 RKB7kT7NI Staats; 
Hupp and Hagley, 2008: 357) LYoI;GกU=VMR7กB<NaKLa[h^;MR7XhAA;d?Qd_BNaKF�[9ก<<C:CgW?C?
IKRSd?Q@hW mWSOVY<Bก�:WKNIa;BS;GกU=V<JY`XX LigI กB<Y�9L@eA8BC<GX^9WiRX (@kBIกB<=b
d?QLYoIA8BC<GX^9WiRX) กB<Y�9L@eA8BCXBWLOtX (:CgC?RGI[<BSd?QOVก<Vd_B[gRAIRPQI � ) กB<
Y�9L@eLaSPQR (mWSNaKLa[h^;8gBLaSPQRC?A8BC@CA8<d?QOV:WK<GX^;`ag7กB<ก<Vd_BIG\I � ) `;VกB<
Y<V�BC[gRaIKBd?QA8BC<GX^9WiRX (Agnew and Peters, 1986; Cromwell and Thurman, 
2003; Roeg and Caso, 2005 RKB7kT7NI Staats; Hupp and Hagley, 2008: 357) 

OVLatI:WK8gB  d�U�?OBกd?Q:WKI_BL@IRCBMKB7[KIOVC?A8BCLaCBV@Cd?QOVNiKRe9XBSNIก<=? 
MR7กB<;RกL;?SI8<<=ก<<CRSgB7[G\7NO `[gkKBLYoIก<=?MR7กB<;RกL;?SI8<<=ก<<CRSgB7:Cg
[G\7NO`;K8  OVRe9XBS:WKNI`7gChCMR7กB<MBWA8BC<JKA8BCLMKBNOd?QkJก[KR7NIL<PQR7MR7กB<;RกL;?SI
8<<=ก<<C 
6. �	
�!"���!��������
ก�� ��'��ก��ก	���ก
�� ����,ก��� 

OBกกB<>TกUBกB<;RกL;?SI8<<=ก<<C  d_BNaKLก9WA8BC@INO[gR:Y8gBLa[h^;d?QRSJg
LXP\R7a;G7MR7กB<;RกL;?SI8<<=ก<<CAPRRV:< mWSlBF<8C`;K8 C?La[h^;a;Bกa;BSd?QRBOOVC?
R9de9F;[gRกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB @BLa[hd?Q@g7^;[gRกB<[GW@9INO;RกL;?SI
8<<=ก<<CMR7IGก>TกUBOVC?@BLa[hCBOBกdG\7Y�OOGS@g8IXhAA; `;VY�OOGS@lBF`8W;KRC
lBSIRก  

:WKC?กB<>TกUB[G8`Y<d?QC?A8BCLก?QS8MKR7กGXกB<;RกL;?SI8<<=ก<<C  �TQ7mWSCBก`;K8OV
N iK ก ;hg C [G 8 R Sg B 7 L Yo I IG ก L <? S I ` ; V IG ก >T ก U B  [G 8 ` Y < L a ;g B I?\  @ B C B < k @ <h Y : WK  WG 7 I?\ 
(Abdolmohammadi and Baker, 2008) 
 1. กB<NaKLa[h^;dB7O<9Se<<C `;VกB<;RกL;?SI8<<=ก<<COBกdB7R9IL[R<bLIt[ :WK^;
FX8gB กB<NaKLa[h^;dB7O<9Se<<Cd?Q@J7ก8gB OVC?กB<;RกL;?SI8<<=ก<<COBกR9IL[R<bLIt[d?Q[Q_Bก8gB  

2. <VWGXiG\IL<?SI FX8gB ก;hgC[G8RSgB7d?QSG7:Cg@_BL<tOกB<>TกUBOVC?กB<;RกL;?SI 
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8<<=ก<<C  36 LYR<bL�tI[bOBกR9IL[R<bLIt[�TQ7@J7ก8gBก;hgC[G8RSgB7d?Q@_BL<tOกB<>TกUB`;K8d?QC?กB<
;RกL;?SI8<<=ก<<COBกR9IL[R<bLIt[ 21 LYR<bL�tI[b 
 3. A8BCกWWGI (pressure) C?A8BC@GCFGIebกGXกB<;RกL;?SI8<<=ก<<COBกR9IL[R<bLIt[
NIdB7;X 
 4. ig87<VSVL8;BMR7lBAL<?SI FX8gB NI[RIY;BSMR7lBAL<?SI OVC?กB<;RกL;?SI
8<<=ก<<C@J7ก8gBNI[RI[KIMR7lBAL<?SI `;VLCPQRLY<?SXLd?SXmWS`SกLYoI^JKd?QSG7:Cg@_BL<tO
กB<>TกUB OVC? 5.50 LYR<bL�tI[bd?Q;RกL;?SI8<<=ก<<CCBกNI[RIY;BSMR7lBAL<?SI `;V^JKd?Q
@_BL<tOกB<>TกUB`;K8 FX8gBLYoI 2.39 LYR<bL�tI[b 

Ma, et al., (2007) :WK>TกUBkT7กB<@_B<8OLi97Y<VOGกUbMR7กB<mก7dB7W9O9[R;`;VกB<
;RกL;?SI8<<=ก<<CNIIGกL<?SI<VWGXCGeSC>TกUB[RIก;B7 FX8gB dG\7IGกL<?SI A<J`;V
^JKLi?QS8iBZdB7@PQRdG\7aCW:WK<BS7BI8gB R9IL[R<bLIt[LYoII8G[ก<<Cd?Q@IGX@IhI[gRRG[<BกB<LF9QCMT\I
MR7กB<mก7dB789iBกB<`;VกB<;RกL;?SI8<<=ก<<CNIIGกL<?SI8GS<hgI IRกOBกI?\ กB<>TกUBSG7:WK
FX8gB ;GกU=VWG7[gR:YI?\:WK@IGX@IhI[gRกB<LF9QCMT\INIกB<mก7dB789iBกB< mWSกB<>TกUB:WKNiKกB< 
focus group discussion 
 1. 8GHIe<<CMR7ก;hgCLFPQRI C?กB<<BS7BI8gB กB<;RกL;?SI8<<=ก<<C:WKก<Vd_BmWSกB<
L;?SI`XXLFPQRI mWSNaKLa[h^;8gBLFPQRIAIRPQI � กtd_BLigILW?S8กGI �TQ7กB<>TกUB:WKFX8gB OBก 2 NI 
3 MR7IGกL<?SId?Q>TกUB:WKSRC<GX8gBF8กLMB:WKLatILFPQRIXB7AINiKRRI:;IbLFPQRกB<;RกL;?SINI
กB<d_B7BId?Q:WK<GXCRXaCBS a<PR:WK;RกL;?SI`;V8B7A?SbA_B[RXMR7Y�ZaBdB7A=9[>B@[<b`;V
89dSB>B@[<b 
 2. L8tX:�[bd?QR_BI8SA8BC@VW8กNIกB<;RกL;?SI8<<=ก<<C �TQ7IGกL<?SI:WK<BS7BI8gB
L8tX:�[b:WKC?MKRCJ;LYoIO_BI8ICBก `;VLYoIกB<7gBSd?QOVAKIaBL8tXLFOd?QLก?QS8MKR7กGXaG8MKRd?QOVd_B
<BS7BI IGกL<?SIXB7AI:WK<BS7BI8gBLMB<JK@TกW?NOd?Q@BCB<kAKIFXMKRCJ;:WKCBกCBS`;VI_BMKRCJ;
CBNiKLYoIMR7[I:WKmWS7gBS  
 3. A8BCกWWGILFPQRd?QOVY<V@X^;@_BL<tO �TQ7LWtกIGกL<?SIOV<BS7BI8gBOBกกB<d?QLMB:Cg
@BCB<kY<V@X^;@_BL<tO:WKNI<VSVL8;BRGI@G\I กB<mก7OT7LYoIdB7RRกd?QLMB[GW@9INOI_BCBNiK 
A8BC[KR7กB<d?QOV:WKAV`II@J7mWSC?L8;BL[<?SC[G8d?QO_BกGW  
 4. กB<:WK<GX^;@PXLIPQR7d?QLYoIกB<kJก;7mdU`[gLF?S7L;tกIKRS IGกL<?SIOV<BS7BI8gBF8ก
LMBOV;RกL;?SI8<<=ก<<COBกdB7R9IL[R<bLIt[`CK8gBLMBOVd<BX8gBCGILYoIกB<:CgkJก[KR7 dG\7I?\
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LF<BV8gB IGกL<?SI:WKFX8gB:CgC?^;@PXLIPQR7 (กB<;7mdU) RSgB7dGId?@_Ba<GXF8กLMBkKB:WKd_BกB<mก7
XKB7LYoIXB7A<G\7 
 5. กB<MBWA8BCLMKBNONIL<PQR7A8BCA9W<8XSRWMR7กB<;RกL;?SI8<<=ก<<C กB<>TกUB
:WKFX8gB A8BCLMKBNOd?QLก?QS8กGXกB<;RกL;?SI8<<=ก<<CMR7IGกL<?SIRSJgNIMRXLM[O_BกGW`;V:Cg
iGWLOI IGกL<?SILMKBNO8gBกB<;RกL;?SI8<<=ก<<CLYoI@9Q7Yก[9e<<CWB :CgLYoIY�ZaBNaZgm[RV:<d?Q
OV;RกL;?SI8<<=ก<<CMR7XhAA;AIRPQI � LF<BVF8กLMBd<BX8gB AIRPQI � LYoIO_BI8ICBกกtd_B
กGI`;VA8BCA;hCLA<PRI?\กtSG7FX:WKWK8SNIIGก>TกUB<VWGX@J7 LigI NIก<=?MR7กB<ก<Vd_BA8BC^9W
NI7BI89OGS`;V7BIdB7WKBI89iBกB<MR7IGก>TกUBNI<VWGXY<9ZZBLRก (Mitchell and Carroll, 
2008: 218 s 226) d?QMBWdGกUVd?QO_BLYoINIกB<d_B7BI89OGS กB<W_BLI9IกB<[BCก<VX8IกB<MR7
กB<d_B89dSBI9FIeb กB<d_B7BI89OGSlBSN[KA8BCกG78;MR7L8;Bd?QO_BกGWd?Q:WK<GXL79IdhI@IGX@IhI 
[;RWOILYoI^;CBOBกกB<[KR7กB<Y<V@X^;@_BL<tONI<VWGXd?Q@J7dG\7NIdB7WKBI@g8I[G8`;VNIdB7
RBi?F <8C:YOIkT7กB<MBWRBOB<Sbd?QY<TกUBd?QAhKILASกGXก�Lก=�b`;V8GHIe<<CMR77BI89OGSLCPQR
[KR7L^i9ZกGXกB<ก<Vd_BA8BC^9WdB7WKBI89iBกB< �TQ7O_BLYoId?QOV[KR7[<VL[<?SCRBOB<Sbd?QY<TกUB
LFPQROGWกB<กGXLa[hกB<=b WG7LigI กB<Y;RC`Y;7MR7MKRCJ; กB<[X[B`;VกB<`dId?QMKRCJ;d?Q:Cg
kJก[KR7 WG7LigI กB<;RกL;?SI8<<=ก<<C (Angellil s Carter, 2000; Mitchell and Carroll, 2008) 

MKRCJ;OBก7BI89OGSNIig87 4 s 5 Yrd?Q^gBICBOIkT7Y�OOhXGI:WKC?กB<>TกUBY�OOGS[gB7 � d?QC?
^;[gRกB<mก7`;VกB<;RกL;?SI8<<=ก<<C   @BCB<k@<hY[G8`Y<a;Gก � `;V^;d?Q:WK:WKWG7[gR:YI?\ 
APR 

1) ����� �	�$'	�!���"

� OBกกB<dXd8I8<<=ก<<C:WKFX8gB[G8`Y<d?QLก?QS8กGX
Ah=;GกU=VMR7XhAA;d?QC?^;[gRกB<mก7`;VกB<AR<GYiGQIdB789iBกB<NI<JY`XX[gB7 � :WK`กg LF> 
FX8gBC?A8BC@GCFGIebกGXA8BC[G\7NOd?QOVmก7 dG>IA[9d?QI_B:Y@JgกB<mก7 กB<<GX<JKCB[<]BId?QA_BIT7kT7
กB<mก7 `;VF�[9ก<<CกB<mก7 (Harding, et al., 2007) LCPQR:WK>TกUBLY<?SXLd?SX<Va8gB7LF>iBS
`;VLF>aZ97 :WK^;FX8gB NIXB77BI89OGSกtFXA8BC`[ก[gB7RSgB7C?IGS@_BAGZ `[gNIXB77BI89OGS
กt:WK^;d?Q`[ก[gB7กGIRRก:YWG7I?\ 7BI89OGSMR7 Atmeh `;V Al s Khadash (2008) :WK^;FX8gB 
LF>aZ97mก7IKRSก8gBLF>iBS NIM=Vd?Q Niiya, et al.,(2008) :WK^;d?Q[<7กGIMKBCกGI APR IGก>TกUB
LF>iBSmก7CBกก8gBLF>aZ97 S9Q7:Yก8gBIG\I [G8d_BIBSMR7กB<mก7SG7C?Y�9@GCFGIebกGXLF> mWS
FX8gB LF>iBSC?กB<NaKAh=AgB[ILR7กGXกB<`Mg7MGI`;VกB<Y�9XG[97BI s LY�BaCBSd?QLYoIกB<
a;?กL;?QS7OVd_BIBSกB<mก7:WKLYoIRSgB7CBก NIM=Vd?QกB<NaKAh=AgBกGX[ILR7XIA8BCW?7BCOV
d_BIBSกB<mก7:WKIKRSก8gB @g8INILF>aZ97 OV:CgC?[G8d_BIBS`;VLY�BaCBSd?QOV@BCB<kd_BIBS
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กB<mก7:WK Selwyn (2008) :WK>TกUBกB<ก<Vd_BA8BC^9WMR7IGก>TกUBdB7:�LXR<b FX8gB LF>iBS
OVC?กB<ก<Vd_BA8BC^9WRSgB7C?IGS@_BAGZCBกก8gBLF>aZ97NIL<PQR7MR7กB<<BS7BIA8BC:CgLYoI
[G8`dIMR7[G8[I กB<;RกL;?SI8<<=ก<<C  กB<WB8Ibma;WmWSd?Q:Cg:WK:WK<GXRIhZB[OBกLF;7
a<PR��;bC `;VกB<NiKlBF;BCกmWS^gBIdB7R9IL[R<bLIt[ NIdB7[<7กGIMKBC กB<>TกUBMR7  
Taylor s Bianco and Deeter s Schmelz (2007) :WK^;;GFebMR7lBF<8CMR7กB<>TกUBกGX
IGก>TกUBiB8RLC<9กGI`;VIGก>TกUBiB8R9ILW?SmWS:WKLY�WL^SNaKLatI8gB A8BC`[ก[gB7dB7LF>OV
:Cgd_BIBSA8BC`[ก[gB7RSgB7C?IGS@_BAGZNIF�[9ก<<CA8BC:Cg�PQR@G[SbdB789iBกB< `[g`CKก<VIG\Iกt
[BC L~FBVกGXก;hgCIGก>TกUBiB8RLC<9กGI IGก>TกUBLF>iBSกtSG7:WKAV`IId?Q@J7ก8gBIGก>TกUBLF>
aZ97RSgB7C?IGS@_BAGZNIY<VLldMR7กB<<BS7BIWK8S[ILR7MR7F�[9ก<<CA8BC:Cg�PQR@G[SbdB7
89iBกB< mWSL~FBVNIF�[9ก<<CกB<mก7NI<Va8gB7กB<dW@RX กB<`RX;RกNIกB<dW@RX 
(cribnotes) กB<;RกL;?SI8<<=ก<<COBกIGก>TกUBR?กAIaITQ7NI<Va8gB7กB<dW@RX กB<
ig8SLa;PRIGก>TกUBXB7AImก7NIกB<dW@RX <8C:YOIkT7กB<mก7XIกB<dW@RXWK8S89e?กB<RPQI � 
@g8IกB<>TกUBNI`7gMR7O<9Se<<CLY<?SXLd?SX<Va8gB7LF>iBS`;VLF>aZ97 Smyth, Davis `;V 
Kroncke (2009) :WKFX8gB LF>aZ97OVC?`I8mIKCd?QOV`@W7A8BCRWdI[gRกB<[GW@9IdB7
O<9Se<<Cd?QLก?QS8MKR7กGXdB7RRกdB7ARCF98L[R<b`;VกB<LatI`กg[G8[Q_Bก8gBLF>iBS `;VmWS<8C
`;K8LF>aZ97OVC?O<9Se<<CCBกก8gBLF>iBS 

���- :WKC?^;กB<89OGSWG7I?\ Kisamore, Stone `;VJawahar (2007: 388) :WKFX8gBRBShC?
A8BC@GCFGIebdB7;X[gRA8BC@7@GS8gBOVmก7 กB<F9OB<=BกB<ก<Vd_B^9W `;VC?A8BC@GCFGIeb
dB7X8ก[gRกB<<BS7BIกB<mก7 �TQ7^;d?Q:WK@RWA;KR7กGX Bisping, Patron `;V Roskelley (2008) 
d?Q:WK^;FX8gB RBShC?A8BC@GCFGIebdB7;X[gRกB<mก7 Selwyn (2008) :WKFX8gB กB<ก<Vd_BA8BC^9W
dB7:�LXR<b ^JK[RXd?QC?RBShCBกก8gBOV<BS7BIWK8S[ILR7RSgB7C?IGS@_BAGZCBกก8gBMR7กB<NiKlBF
;BCกdB7RRI:;Ib 

5��	� OBกกB<>TกUBMR7 Bloodgood, Turnley `;V Mudrack (2008) d?Q:WKdW@RX
R9de9F;MR7กB<@RIdB7O<9Se<<C >B@IB`;VLiB8bY�ZZBd?QC?[gRF�[9ก<<CกB<mก7 ^;;GFeb:WK
i?\NaKLatI8gBMRXLM[MR7กB<:WK<GX<BS89iBdB7O<9Se<<Ceh<ก9OOVC?R9de9F;[gRF�[9ก<<CกB<mก7 LCPQR
C?[G8`Y<>B@IB`;VLiB8IbY�ZZBMR7IGก>TกUBNI`[g;VXhAA;LYoI[G8`Y<ก_BกGX mWSL~FBV
NIM=Vd?QIGก>TกUB^JK�TQ7IGXkPR>B@IBRSgB7@J7OVmก7:Cg8gBIGก>TกUBOV:WK<GX<BS89iBdB7O<9Se<<C
eh<ก9Oa<PR:Cg @g8IIGก>TกUB^JK�TQ7:Cg:WKIGXkPR>B@IBRSgB7@J7OVmก7IKRSก8gBLCPQRF8กLMB:WK<GX
<BS89iBdB7O<9Se<<Ceh<ก9O IRกOBกIG\I MRXLM[MR7กB<mก7MR7IGก>TกUBd?QC?@[9Y�ZZB@J7OV
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;W;7RSgB7C?IGS@_BAGZkKBIGก>TกUB:WK<GX<BS89iBdB7O<9Se<<Ceh<ก9O IGก>TกUB^JK�TQ7C?@[9Y�ZZB@J7
ก8gBOVmก7IKRSก8gBRSgB7C?IGS@_BAGZkKBC?>B@IBRSJgNI<VWGX@J7WK8S @g8I Zopiatis `;V  
Krambia s Kapardis (2008: 657) FX8gBIGก>TกUBd?QC?A8BCLiPQRdB7>B@IBRSgB7`Mt7MGIOVRWdI
[gRdB7RRกMR7กB<LatI`กg[G8CBกก8gBLCPQRLY<?SXLd?SXกGXIGก>TกUB^JK�TQ7C?A8BCLiPQRdB7>B@IB
YBIก;B7a<PR:CgC?A8BCLiPQRdB7>B@IB  


���%��� OBกกB<>TกUBFX8gB`<7OJ7NOlBSIRกC?A8BC@GCFGIebdB7X8กRSgB7C?
IGS@_BAGZกGXกB<mก7NIA<G\7กgRI @g8I`<7OJ7NOlBSNIC?A8BC@GCFGIebdB7;XRSgB7C?IGS@_BAGZกGX
กB<Y�9XG[97BIdB789iBกB<`;VกB<mก7NIA<G\7กgRI (Davy, et al., 2007)  

�
���-�-������� C?กB<>TกUBd?Q:WKFX8gBA8BC@hMhC<RXARXC?A8BC@GCFGIebdB7;X[gR
กB<F9OB<=BกB<ก<Vd_B^9W `;VC?A8BC@GCFGIebdB7X8ก[gRกB<d?QOV<BS7BIกB<mก7 @g8IกB<
Y<GX[G8C?A8BC@GCFGIebdB7;X[gRกB<Y<VCB=A8BCk?QMR7กB<mก7 A8BC@7@GS8gBOVmก7`;VกB<
F9OB<=BกB<ก<Vd_B^9W <8CdG\7C?Y�9@GCFGIeb<Va8gB7กB<Y<GX[G8`;V8GHIe<<CMR7A8BC�PQR@G[Sb 
mWSd?Q8GHIe<<CA8BC�PQR@G[SbOVC?R9de9F;RSgB7CBกXIA8BC[G\7NOd?QOVmก7@_Ba<GXXhAA;d?QC?กB<
Y<GX[G8:WKW?IKRSก8gB `;VSG7:WK`@W7NaKLatI8gB[G8`Y<dB7XhA;9กlBF@BCB<kRe9XBSA8BC
`Y<Y<8IL~FBVNIกB<ก<Vd_BA8BC^9WdB789iBกB<:WKW?d?Q@hW(Kisamore, Stone and Jawahar, 
2007: 388) 

2) ����� �	�$'	�
�	�
&0��/��1�
!����
ก�� �ก��ก	�(ก� IGก>TกUBd?QC?A8BCLiPQR8gBA8BC
L@?QS7d?QOVkJกOGX:WK[Q_B OVC?`I8mIKCOVmก7CBกก8gB (Eastman, Eastman and Iyer, 2008) `;V
MRXLM[d?Qก8KB7M8B7ก8gBMR7Y<VLldNIกB<ก<Vd_BA8BC^9WOV@GCFGIebdB7X8ก[gRกB<mก7 S9Q7C?
A8BCLYoI:Y:WKMR7กB<kJกOGXS9Q7CBกMT\I กtS9Q7d?QOVWJLaCPRI8gBIGก>TกUBOVmก7[Q_B;7 RSgB7:<กt[BC 
A8BC<hI`<7MR7กB<;7mdU:Cg:WKLYoI[G8[GW@9IRSgB7C?IGS@_BAGZMR7Y<VLldMR7กB<ก<Vd_B
A8BC^9W (Bisping, Patron and Roskelley, 2008) 

3) ����� �	�$'	���	���ก	�12ก3	 Y<VกRXWK8SY�OOGSOBกก;hgCLFPQRI @BMB89iBd?Q
L<?SI YrNIm<7L<?SI <VWGXกB<>TกUB Lก<WL~;?QS `;V@kBIlBFกB<LYoIIGก>TกUB[gB7iB[9 

     �6������กก�-����(#�	 OBกกB<>TกUBFX8gB กB<LMKB<g8CLYoI@CBi9กMR7R7Abก<NI
@kBXGIกB<>TกUB C?A8BC@GCFGIebกGXA8BC[G\7NOd?QOVmก7 dG>IA[9d?QI_B:Y@JgกB<mก7 กB<<GX<JK
CB[<]BId?QA_BIT7kT7กB<mก7`;VF�[9ก<<CกB<mก7 (Eastman, Eastman and Iyer, 2008; 
Harding, et al., 2007) mWSA8BCLYoI@CBi9กMR7R7Abก<NI@kBXGIกB<>TกUBC?A8BC@GCFGIeb
dB7RKRC[gRF�[9ก<<CNIกB<mก7mWS^gBIA8BC[G\7NOd?QOVmก7 (Harding, et al., 2007) @g8I Batory 
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`;V Batory (2008) :WK>TกUBLY<?SXLd?SXR9de9F;MR7A8BC�PQR@G[SbdB789iBกB<d?QC?[gRกB<SRC<GX
F�[9ก<<CdB7eh<ก9ORSgB7C?O<9Se<<C mWSLY<?SXLd?SXกGINI<Va8gB7IGก>TกUBiB8�<GQ7L>@`;V
IGก>TกUBiB8RLC<9กGI :WKFX8gB C?[G8`Y<d?QC?R9de9F;[gRกB<SRC<GXMR7IGก>TกUBiB8�<GQ7L>@NI
[G8i?\8GWMR7F�[9ก<<CdB7eh<ก9O �TQ7กtAPR A8BCLiPQR8gBA8BC:Cg�PQR@G[SbdB789iBกB<:WK<GXกB<
F9OB<=B8gBLYoIA8BC^9WMR7@G7ACmWSLFPQRI `;V[G8L;MMR7กB<ก<Vd_BA8BC:Cg�PQR@G[SbdB7
89iBกB<d?Q:WKLMKB<g8CกGXAIRPQI � NI<Va8gB7Yrd?Q^gBICB IGก>TกUBiB8�<GQ7L>@OV:WK<GXR9de9F;mWS
CB[<]BIMR7LFPQRILYoIRSgB7CBก S9Q7C?A8BCk?QRSgB7CBกMR7IGก>TกUBd?QOV^JกFGI[gRกB<ก<Vd_B
A8BC:Cg�PQR@G[SbdB789iBกB<กGXAIRPQI � กtS9Q7OVWJLaCPRI8gBIGก>TกUBOVSRC<GXF�[9ก<<CdB7
eh<ก9ORSgB7:CgC?O<9Se<<C:WKCBกก8gBWK8S กB<ก<Vd_Bd?Q:Cg:WK:WK<GXกB<RIhCG[9dB7@G7ACOVLYoI[G8
aIg87LaI?QS8[gRA8BC:Cg�PQR@G[SbdB789iBกB<:WK (Batory and Batory, 2008: 69) กB<<GX<JKdG>IA[9
F�[9ก<<CMR7LFPQRIOVC?A8BC@GCFGIeb[gRกB<mก7 (Stephens, Young and Calabrese, 2007: 
234) LFPQRIOVC?R9de9F;RSgB7CBก[gRA8BCLiPQR`;VF�[9ก<<CMR7XhAA;d?QOVmก7 (McCabe and 
Trevino, 1997 RKB7kT7NI Stephens, Young and Calabrese, 2007: 236) �TQ7C?^;d?Q:WKFX8gB กB<
:Cg:WK<GXกB<RIhCG[9OBกLFPQRINIL<PQR7MR7กB<mก7`;VF�[9ก<<CกB<mก7MR7LFPQRILYoI[G8d_BIBSd?Q
LMKC`Mt7CBกd?Q@hWMR7กB<<BS7BIกB<mก7WK8S[ILR7MR7IGก>TกUB IGก>TกUBd?Q<GX<JK8gBLFPQRIMR7LMB
:CgRIhCG[9NIL<PQR7MR7A8BC:Cg�PQR@G[SbdB789iBกB<OVmก7IKRSก8gB NIM=Vd?QIGก>TกUBd?Q<GX<JK8gBC?กB<
mก7NI<VWGX@J7MR7ก;hgCLFPQRIกtOV<BS7BIกB<mก7d?QCBกก8gBWK8S @_Ba<GX Zopiatis `;V  
Krambia s Kapardis (2008 : 657) FX8gBIGก>TกUB[gB7iB[9OVRWdI[gRdB7RRกMR7กB<mก7:WK
CBกก8gBLFPQRI<g8CiG\IiB8:�Y<G@  

����
'*� C?^;d?Q:WKFX8gB@BMB89iBC?A8BC@GCFGIebdB7RKRC[gRF�[9ก<<CNIกB<mก7
mWS^gBIA8BC[G\7NOd?QOVmก7 (Harding, et al., 2007) @BMB89iBC?A8BC@GCFGIebกGXA8BC[G\7NOd?QOV
mก7 dG>IA[9d?QI_B:Y@JgกB<mก7 กB<<GX<JKCB[<]BId?QA_BIT7kT7กB<mก7`;VF�[9ก<<CกB<mก7 
(Harding, et al., 2007) @_Ba<GX Eastman, Eastman and Iyer (2008) :WKFX8gB IGก>TกUBA=V
89>8ก<<C>B@[<bOV<BS7BIกB<mก7d?QC?A8BCk?QCBกก8gBIGก>TกUBNIA=VCIhUS>B@[<b `CK`[gLCPQR
:WKd_BกB<A8XAhC[G8L;MMR7mRกB@d?QOVก<Vd_BกB<mก7 `;VmWSL~;?QS`;K8@BMB89iBLRกd?Q:CgNig
X<9aB<eh<ก9OOVC?O<9Se<<CCBกก8gB89iBLRกX<9aB<eh<ก9O (Smyth, Davis and Kroncke, 2009)  

�7�	2������	 IGก>TกUBYr@hWdKBSOVmก7IKRSก8gB (Eastman, Eastman and Iyer, 
2008; Atmeh and Al s Khadash, 2008) IGก>TกUB^JK�TQ7RSJgNI89dSB;GSSB8IBIก8gBWJLaCPRId?QOV
mก7CBกก8gB (Bisping, Patron and Roskelley, 2008) IGก>TกUBiG\IYrd?Q 1 OVRWdI[gRdB7RRกd?Q
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Lก?QS8MKR7กGXO<9Se<<CdB7ARCF98L[R<bIKRSก8gBLCPQRLY<?SXLd?SXกGXIGก>TกUBNIYr[gRCB `[g
IGก>TกUBNIiG\IYrd?Q 1 WJLaCPRId?QOVRWdIIKRSd?Q@hWNIL<PQR7MR7กB<��B��Iก�Lก=�bMR7m<7L<?SId?QC?
A8BC`[ก[gB7d?QC?RSJgNI<Va8gB7IGก>TกUBiG\IYrd?Q 1 `;VIGก>TกUBd?Q@_BL<tOกB<>TกUB`;K8 NIM=Vd?Q
IGก>TกUBiG\IYrd?Q 2 `;VIGก>TกUBd?Q@_BL<tOกB<>TกUB`;K8WJLaCPRId?QOV:CgLatIWK8SกGXY�OOGSMR7
A8BCLatI`กg[G8`;VNIY�OOGSNIL<PQR7O<9Se<<CdB7ARCF98L[R<b กB<mก7dB789iBกB< `;VกB<��B��I
ก�Lก=�bMR7m<7L<?SI IGก>TกUBd?Q@_BL<tOกB<>TกUB`;K8OV`@W7A8BCRWdIRSgB7CBกd?Q@hW NIM=V
d?QY�OOGSMR7A8BCLatI`กg[G8 IGก>TกUBd?Q@_BL<tOกB<>TกUB`;K8OV`@W7A8BCRWdI:WKIKRSd?Q@hW 
(Zopiatis and Krambia s Kapardis, 2008: 657) 

�����ก��58ก0� <VWGXกB<>TกUBY<9ZZB[<? md`;VLRก C?A8BC@GCFGIebกGXA8BC
[G\7NOd?QOVmก7 dG>IA[9d?QOVI_B:Y@JgกB<mก7 กB<<GX<JKCB[<]BId?QA_BIT7kT7กB<mก7 `;VF�[9ก<<CกB<
mก7 (Harding, et al., 2007) aKR7L<?SI IGก>TกUBd?QRSJgNI`^Iกd?Q@J7MT\IOVC?O<9Se<<CCBกก8gB
IGก>TกUBd?QRSJgNI`^Iกd?Q[Q_Bก8gB (Smyth, Davis and Kroncke, 2009) `;V7BId?Q:WK<GXCRXaCBS
NaKNI<BS89iBMR7`[g;V89iBLRกMR7IGก>TกUBOVC?^;[gRกB<mก7 (Eastman, Eastman and Iyer, 
2008) กB<mก7NIm<7L<?SICGeSC>TกUBC?A8BC@GCFGIebกGXA8BC[G\7NOd?QOVmก7 dG>IA[9d?QI_B:Y@JgกB<
mก7 กB<<GX<JKCB[<]BId?QA_BIT7kT7กB<mก7 `;VF�[9ก<<CกB<mก7 (Harding, et al., 2007) MRXLM[
MR7กB<mก7NIm<7L<?SICGeSC>TกUBLYoI[G8d_BIBSd?QLMKC`Mt7MR7กB<mก7NI89dSB;GS `;VFX8gBกB<
mก7NIRW?[C?A8BC@GCFGIebdB7RKRC[gRF�[9ก<<CNIกB<mก7mWS^gBIA8BC[G\7NOd?QOVmก7 (Harding, 
et al., 2007) 

�ก���9��#� (GPA) C?`I8mIKCd?QOV@GCFGIebdB7;X[gRกB<mก7 (Bisping, Patron and 
Roskelley, 2008) mWSIGก>TกUBd?QC?Lก<WL~;?QSd?Q@J7OVmก7IKRSก8gB (Atmeh and Al s Khadash, 
2008) Selwyn (2008) :WKFX8gBIGก>TกUB^JKd?Q:WK<GXLก<Wd?Q[Q_Bก8gB<VWGX A OVC?กB<<BS7BIWK8S
[ILR7d?QOVC?IGS@_BAGZRSgB7CBกก8gBd?QOV;RกL;?SI8<<=ก<<CNI7BId?Q:WK<GXCRXaCBSNI
CaB89dSB;GS Zopiatis `;V Krambia s Kapardis(2008: 657) :WKFX8gBIGก>TกUB^JK[RXd?QC?Lก<W
L~;?QS@J7 (NI<Va8gB7 3.01 s 4.00) OVRWdINIL<PQR7Lก?QS8กGXO<9Se<<Cd?Q@GCFGIeb[gRกB<LatI`กg[G8:WK
IKRSก8gB �TQ7กtWJLaCPRI8gBIGก>TกUBd?Q:WKLก<W@J7OVC?A8BC:8`;V[<VaIGกRSgB7CBกNIL<PQR7
O<9Se<<Cd?Q@GCFGIeb[gRกB<LatI`กg[G8LCPQRLY<?SXLd?SXกGXIGก>TกUBd?Q:WKLก<WL~;?QS[Q_B 

�,�	 ��ก����"		�ก58ก0�����*��' C?A8BC@GCFGIebกGXA8BC[G\7NOd?QOVmก7 
dG>IA[9d?QI_B:Y@JgกB<mก7 กB<<GX<JKCB[<]BId?QA_BIT7kT7กB<mก7 `;VF�[9ก<<CกB<mก7 (Harding, et 
al., 2007) 
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4) ����� �	�$'	���� 5��� mA<7@<KB7dB7O<9Se<<CC?A8BC@GCFGIebกGXA8BC[G\7NOd?QOV
mก7 dG>IA[9d?QI_B:Y@JgกB<mก7 กB<<GX<JKCB[<]BId?QA_BIT7kT7กB<mก7`;VF�[9ก<<CกB<mก7 
(Harding, et al., 2007) Wowra (2007) :WKFX8gBRBกB<MR7A8BC89[กกG78;dB7@G7ACC?
A8BC@GCFGIebdB7X8กกGXกB<<V;TกkT7กB<mก7dB789iBกB< `;VS9Q7:Yก8gBIG\I SG7C?A8BC@GCFGIebกGX
IGก>TกUB�TQ7:WKNaKA8BC@_BAGZIKRSก8gBNILRก;GกU=bdB7O<9Se<<C IGก>TกUBd?Q:WKNaKA8BC@_BAGZ
RSgB7CBกXILRก;GกU=bdB7O<9Se<<COV<V;TกkT7La[hกB<=bMR7กB<mก7:WKIKRSก8gBWK8SRSgB7C?
IGS@_BAGZdB7@k9[9 mWS@<hY กB<AKIFXLa;gBI?\:WKL@IR`IV8gB IGก>TกUBd?QWJLaCPRIOVmก7NI7BI
MR7m<7L<?SIIKRSก8gBLCPQRF8กLMB:WK8B7กB<LIKIRSgB7CBกXILRก;GกU=bdB7O<9Se<<C`;VC?A8BC
:8[gRกB<Y<VLC9IdB7@G7ACIKRSก8gBWK8S @g8I Stephens, Young `;V Calabrese (2007) :WK
>TกUBLY<?SXLd?SXA8BCLiPQR`;VF�[9ก<<Cd?Q<BS7BIWK8S[ILR7MR7IGก>TกUBNIก9Oก<<CกB<mก7d?Q
LaCPRIกGIMR7<JY`XXกB<mก7`XXe<<CWB `;VกB<mก7dB7W9O9[R; ^;กB<>TกUB:WKFX8gB dG\7
IGก>TกUBd?QC?กB<mก7WK8S89e?e<<CWB`[gLF?S7RSgB7LW?S8 (conventional only) `;VIGก>TกUBd?QC?กB<
mก7WK8S89e?กB<dB7W9O9[R;`[gLF?S7RSgB7LW?S8 (digital only) OVC?A8BC<JK@Tก[Q_Bd?Q@hWMR7A8BC
<GX^9WiRXdB7O<9Se<<Cd?QOVaShWSG\7OBกกB<mก7 `;VC?`I8mIKCCBกd?Q@hWd?QOV`กKMKRก;gB8aB 
(neutralize) LFPQR;X;KB7A8BC<GX^9WiRXIG\I NIM=Vd?Q Batory `;V Batory (2008) :WK>TกUB
LY<?SXLd?SXNI<Va8gB7IGก>TกUBiB8�<GQ7L>@`;VIGก>TกUBiB8RLC<9กGILFPQR>TกUBR9de9F;MR7A8BC
�PQR@G[SbdB789iBกB<d?QC?[gRกB<SRC<GXF�[9ก<<CdB7eh<ก9ORSgB7C?O<9Se<<C mWS>TกUBdG>IA[9MR7
IGก>TกUBd?QOVI_B[<7:Y@JgF�[9ก<<CWG7ก;gB8 ^;;GFeb:WKi?\NaKLatI8gB F�[9ก<<CA8BC:Cg�PQR@G[SbdB7
89iBกB<NIRW?[MR7IGก>TกUBiB8RLC<9กGIOVC?R9de9F;[gRกB<SRC<GXF�[9ก<<Cd?QC?O<9Se<<CNIdB7
eh<ก9O Zopiatis `;V Krambia s Kapardis(2008: 654) :WK>TกUBkT7กB<[GW@9IdB7O<9Se<<CMR7
IGก>TกUBNI@9Q7`8W;KRCdB789iBกB<MR7:�Y<G@ ^;;GFebd?Q:WKLY�WL^SNaKLatI8gBIGก>TกUBOVC?<VWGX
MR7กB<RWdI@J7@hWd?QOVI_B:Y@JgO<9Se<<CdB7ARCF98L[R<b `;VC?<VWGXd?Q[Q_Bd?Q@hWd?QOVI_B[<7:Y@Jg
กB<LatI`กg[G8 IGก>TกUBOVC?กB<RWdIRSgB7CBกd?Q@hW@_Ba<GXกB<ก<Vd_B WG7LigI กB<mO<ก<<CdB7
�R�`8<b`;VกB<WB8Ibma;W:�;b;9M@9de9�d?Q:Cg:WK:WK<GXRIhZB[OBกR9IL[R<bLIt[ �TQ7:WKi?\NaKLatI8gBC?
AV`IIL~;?QS@J7d?Q@hW IGก>TกUB:WKC?A8BCRWdI[Q_B[gRA8BCA9WMR7กB<NiKกB<ig8SLa;PRd?Q:Cg:WK:WK<GX
RIhZB[ LFPQRd?QOVmก7NIกB<dW@RX`;VA8BCRWdI:WKก;BSCBLYoI@J7MT\ICBกLCPQRmRกB@MR7กB<
kJกOGXNIกB<ก<Vd_BI?\C?IKRSก8gB 10 LYR<bL�tI[b �TQ7:WKY<Bก�8gBA8BCLYoI:Y:WKd?QOVkJกOGX OVC?
R9de9F;[gRกB<[GW@9IdB7O<9Se<<CMR7IGก>TกUBmWSA_BIT7kT7กB<mก7 กB<��B��Iก�Lก=�bMR7
m<7L<?SI aCBSkT7กB<ก<Vd_Bd?Q:CgSRC<GX WG7LigI กB<NiKd?Q:Cg:WK:WK<GXกB<RIhZB[MR7d<GFSBก<dB7
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89iBกB<`;VกB<ก<Vd_B^9WกGXA=V d?Q:WK`@W7NaKLatI<VWGX[Q_BOIkT7YBIก;B7MR7A8BCRWdId?Q
I_B:Y@JgกB<ก<Vd_B IGก>TกUBd?Q:WK<GX<BS89iBRSgB7LYoIdB7กB<NI<BS89iBO<9Se<<COVRWdIRSgB7
CBก[gRdB7RRกMR7กB<mก7dB789iBกB< 

5) ����� �	�$'	�
�
(�(� �� LCPQRC?กB<NiKLdAmIm;S?LMKBCB�TQ7LYoIกB<NiKmWS^gBIdB7
W9O9[R; A8BC@INOd?QOV>TกUBLY<?SXLd?SX8gBกB<mก7NI`XXe<<CWB/d?QC?กB<NiKRhYก<=b`XXLกgB 
a<PRL<?Sก8gB conventional cheating กGXกB<mก7NI`XXW9O9[R; (digital cheating) OVC?;GกU=V
กB<mก7d?QLYoIกB<<BS7BIWK8S[ILR7MR7IGก>TกUB`;V`[ก[gB7กGIRRก:YRSgB7:<NIY<VLldMR7
กB<mก7 กB<>TกUBWG7ก;gB8Y<Bก�NI7BIMR7 Stephens, Young `;V Calabrese (2007) mWS:WK
>TกUBก9Oก<<Cd?QLYoIAJgMIBIกGI 6 AJgMR7กB<mก7d?QLYoIdG\7NI<JY`XXกB<mก7`XXe<<CWB `;VกB<
mก7dB7W9O9[R; ^;;GFebOBกกB<>TกUB:WKFX8gB IGก>TกUBd?QNiK89e?กB<mก7NI`XXe<<CWBOV<BS7BI
A8BCk?QMR7ก9Oก<<CกB<mก7NIL<PQR7MR7กB<;RกL;?SIกB<XKBI กB<<g8CCPRกGImก7 `;VกB<;Rก
L;?SIAIRPQI � NI<Va8gB7กB<dW@RXCBกก8gB89e?กB<dB7W9O9[R; NIM=Vd?QกB<mก7dB7W9O9[R;OVC?
CBกก8gBNIก9Oก<<CกB<mก7mWSกB<;RกL;?SI`;V8B7MKRA8BCOBกdB7R9IL[R<bLIt[ กB<NiKMKRCJ;d?Q
C?กB<XGIdTกmWSLกtX:8KNILA<PQR7CPRW9O9[R;NIกB<mก7กB<dW@RXWK8SA8BCk?Qd?QCBกก8gBกB<mก7mWS
NiK89e?กB<e<<CWB � `;V^JKmก7d?QC?กB<mก7WK8S89e?e<<CWB`[gLF?S7RSgB7LW?S8 OV<BS7BINIY<VLld
MR7ก9Oก<<CกB<mก7NI7BId?Q:WK<GXCRXaCBSCBกก8gB^JKmก7d?Qmก7WK8S89e?กB<dB7W9O9[R;`[gLF?S7
RSgB7LW?S8 `[gNIก9Oก<<CกB<mก7WK8SกB<;RกL;?SI8<<=ก<<C  ^JKmก7WK8S89e?กB<dB7W9O9[R;`[g
LF?S7RSgB7LW?S8OVCBกก8gB^JKmก7WK8S89e?กB<`XXe<<CWB � `[gLF?S7RSgB7LW?S8  

�
���*�#�
*�. OBกกB<>TกUBMR7 Selwyn (2008) SG7FX8gB กB<d?Q^JK[RX:WK
<BS7BI8gBC?A8BCLi?QS8iBZNIกB<NiKLdAmIm;S?a<PRLYoI^JKNiKR9IL[R<bLIt[d?QC?A8BC@BCB<kCBกOV
C?IGS@_BAGZCBกก8gB^JK[RXd?QC?dGกUVa<PRA8BCLi?QS8iBZIKRSก8gBNIกB<<BS7BIA8BCLYoI[G8
`dId?Q^9WMR7[G8[I กB<LMKBNiK account MR7XhAA;RPQImWS:Cg:WK:WK<GXRIhZB[ กB<;RกL;?SI
L<?S7A8BCa<PR7BId?Q:WK<GXCRXaCBS กB<WB8Ibma;WLF;7a<PR��;bCmWS:Cg:WK<GXRIhZB[ a<PRกB<
NiKlBF;BCกdB7RRI:;Ib `;V:WKFX8gB ^JK[RXd?QLMKB@JgR9IL[R<bLIt[mWSNiKARCF98L[R<b@g8I[G8MR7
[G8LR7OVC?กB<WB8Ibma;WLF;7a<PR��;bCd?Q:Cg:WK:WK<GXRIhZB[CBกก8gB`[gLF?S7L;tกIKRSLCPQR
LY<?SXLd?SXกGX^JK[RXd?QLMKB@JgR9IL[R<bLIt[mWSNiKARCF98L[R<b@BeB<=V <8CdG\7^JK[RXd?QNiK
R9IL[R<bLIt[dB7RRI:;IbOV<BS7BI8gBC?A8BC^JกFGIกGXF�[9ก<<CLX?QS7LXINI<JY`XX[gB7 � LdgB
Ld?SCกGIRSgB7C?IGS@_BAGZกGX^JK[RXd?QRRI:;Ib  
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6) ����� %�
�0����( �	 �����	���ก	�12ก3	 Engler, Landau `;V Epstein 
(2008) :WK>TกUBกB<<GX<JKMR7IGก>TกUBd?Q<GXLMKBL<?SINI<BS89iBO9[89dSBLXP\R7[KIO_BI8I 56 AI NI
89iBLRก 18 89iBLRก mWSIGก>TกUBLa;gBI?\OVC?ig87L8;BRSgB7IKRSd?Q@hW 1 lBAกB<>TกUBLFPQRL<?SI<JK
Lก?QS8กGXก�Lก=�b`;V89e?กB<MR789dSB;GS �TQ7OGW8gBLYoIig87d?QC?MKRก_BaIWdB7A8BC�PQR@G[Sb (honor 
code) `;VI_BCBLY<?SXLd?SXกGXig87Y�OOhXGId?Q:CgC?MKRก_BaIWdB7A8BC�PQR@G[Sb mWSกB<@_B<8OLFPQR
กB<Y<VLC9IF�[9ก<<CกB<mก7d?Q`[ก[gB7กGI �TQ7IGก>TกUBOV[KR7Y<VLC9IO_BI8IA<G\7�TQ7[ILR7 LFPQRI
MR7[I `;VIGก>TกUB89dSB;GSmWSL~;?QSOVก<Vd_BNIก<=?MR7กB<mก7NIกB<dW@RXNIก<=?MR7
กB<;RกL;?SI8<<=ก<<C  NiKกB<dW;R7d?QC?กB<LY<?SXLd?SXกGINI<Va8gB7ก;hgCA8XAhC`;Vก;hgCd?Q
C?MKRก_BaIWdB7A8BC�PQR@G[Sb ^;FX8gB IGก>TกUB89dSB;GSmWSL~;?QSOVWJLaCPRId?QOVmก7CBกd?Q@hW 
LFPQRIMR7[ILR7OVmก7IKRSก8gB `;V[G8IGก>TกUBLR7WJLaCPRIOVmก7IKRSd?Q@hW IGก>TกUBOV:CgLiPQR
8gBMKRก_BaIWdB7A8BC�PQR@G[SbOVC?R9de9F;RSgB7CBก[gRF�[9ก<<CกB<mก7MR7[I `[g@BCB<kd?QOV
;WF�[9ก<<CกB<mก7MR7LFPQRI`;VIGก>TกUBmWSL~;?QS:WK  


�	����F��5#���F7!�ก������
ก�� ��'��ก��ก	�(ก� A8BC:Cg�PQR@G[SbdB789iBกB< 
(A8BC:Cg�PQR@G[Sb[gR[ILR7 กB<Y;RC`Y;7dB7@G7AC `;VกB<;RกL;?SI8<<=ก<<C) C?
A8BC@GCFGIebdB7X8กRSgB7C?IGS@_BAGZกGXRIBA[MR7กB<��B��Iก�Lก=�b `;VCB[<]BId?Q
O9I[IBกB<:WK (Lovett - Hooper,et al., 2007) C?A8BC@GCFGIebdB7X8กRSgB7C?IGS@_BAGZdB7@k9[9
NI<Va8gB7กB<aIg87LaI?QS8กGXกB<mก7NIA<G\7กgRI`;V`I8mIKCd?QOVmก7 (Atmeh and Al s 
Khadash, 2008) C?A8BC@GCFGIebdB7X8กRSgB7C?IGS@_BAGZdB7@k9[9NI<Va8gB7A8BCagB7La9IกGX
กB<mก7NIA<G\7กgRI`;V`I8mIKCd?QOVmก7 (Atmeh and Al s Khadash, 2008) C?A8BC@GCFGIeb
dB7X8กRSgB7C?IGS@_BAGZdB7@k9[9NI<Va8gB7กB<`กKMKRก;gB8aB (neutralization) กGXกB<mก7NI
A<G\7กgRI `;V`I8mIKCd?QOVmก7 (Atmeh and Al s Khadash, 2008) กB<mก7NIA<G\7กgRIC?
A8BC@GCFGIebdB7X8กRSgB7C?IGS@_BAGZdB7@k9[9[gR`I8mIKCMR7กB<mก7NIRIBA[ (Davy, et al., 
2007) กB<aIg87LaI?QS8C?A8BC@GCFGIebdB7;XRSgB7C?IGS@_BAGZdB7@k9[9[gR`I8mIKCMR7กB<mก7NI
RIBA[ (Davy, et al., 2007) 

!����������	�	 
�	�)�GH0����! #�	���&	ก	� กB<Y;RC`Y;7dB7@G7AC (Social 
falsifying) @BCB<kd_BIBSRSgB7C?IGS@_BAGZMR7F�[9ก<<CกB<��B��Iก�Lก=�b/CB[<]BINI
RIBA[ (Lovett - Hooper, et al., 2007) A8BC[KR7กB<d?QOV:WKLก<W@J7 กB<C?L8;B`[g:Cg[KR7กB<d?Q
OV>TกUB กB<:CgC?L8;Bd?QOV>TกUB `;VLIP\RaB@B<VMR7<BS89iBd?QC?A8BCShg7SBกd?QOVLMKBNO:WK LYoI
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[G8d_BIBSRSgB7C?IGS@_BAGZ[gRA8BC:Cg�PQR@G[SbdB789iBกB<MR7IGก>TกUBd?Q:CgNig89iBLRกdB7WKBI
X<9aB<eh<ก9O (Eastman, Eastman and Iyer, 2008) 

OBกY�OOGS[gB7 � MKB7[KI @BCB<k@<hY:WK8gBC?[G8`Y<a;Gก � d?QLYoI@BLa[h`;VLก?QS8MKR7กGX
กB<;RกL;?SI8<<=ก<<C �TQ7:WK`กg Y�OOGSdB7WKBI[G8XhAA; Y�OOGSdB7WKBIA8BCLiPQR/dG>IA[9d?Q
Lก?QS8กGXกB<mก7 Y�OOGSdB7WKBI@kBXGIกB<>TกUB Y�OOGSdB7WKBIO<9Se<<C Y�OOGSdB7WKBI
LdAmIm;S? `;VY�OOGSNIL<PQR7ImSXBSMR7@kBXGIกB<>TกUBLYoI@_BAGZ 
 
!����� 2  ก	�!������ก	���ก
�� ����,ก��� 

NIกB<[<8O@RXกB<;RกL;?SI8<<=ก<<C@BCB<kd_B:WKNIa;BS89e?  `[g;V89e?OVC?
MKRO_BกGWNIกB<[<8O@RX `;VLFPQRNaKLก9WA8BCLMKBNONIL<PQR7MR7กB<[<8O@RXกB<;RกL;?SI
8<<=ก<<C  ^JK89OGSOT7MRL@IR<BS;VLR?SWNI@g8II?\[BC;_BWGXWG7I?\  89e?กB<[<8O@RXmWSNiK[G8
XhAA;  89e?กB<[<8O@RXmWSNiKLA<PQR7CPR [G8i?\8GWกB<;RกL;?SI8<<=ก<<C  `;V7BI89OGSd?Q
Lก?QS8MKR7กGXกB<[<8O@RXกB<;RกL;?SI8<<=ก<<C (McKeever, 2006; Meyer, et al., 2007; 
Maurer and Kulathuramaiyer, 2007; Bretag and Mahmud, 2009) 
1.ก	�!������($ %&'!���"

� 
 LYoI89e?กB<[<8O@RXd?QRB>GSA8BC<JK A8BCLi?QS8iBZNI@BMB89iB[BCY<V@XกB<=bd?Q
[ILR7C? 89e?กB<I?\LYoIกB<[<8O@RX[BC@BCGZ@_BITกMR7[G8XhAA;NIกB<d?QOVF9OB<=B`;V[GW@9I
8gBMKRA8BCNWLYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg mWS89e?I?\^JK[<8O@RXRBONiK89e?กB<89LA<BVab
lBUB<g8CWK8S 89e?I?\OVWJOBก;GกU=VกB<OGWmA<7@<KB7MR7Y<VmSA กB<NiKA_B[gB7 � NIY<VmSA 
กB<@;GXd?QMR7MKRA8BCa<PR[_B`aIg7MR7MKRA8BC A8BCSB8MR7A_Bd?Q[9W[gRกGI:Y [;RWOI
A8BCaCBSMR7A_B กB<`@W7RRก�TQ7A8BCA9W`;V@:[;bกB<LM?SI กB<OGW;_BWGXLIP\RaB mWS89e?I?\OV
NiKกB<[<8O@RXกB<;RกL;?SI8<<=ก<<COBก`a;g7L<9QC[KId?QXhAA;a<PR^JKLM?SI:WKRKB7R97kT7`;K8
I_BCBLd?SXกGXMKRA8BCa<PRY<VmSAd?Q^JKLM?SI:WKLM?SIkT7A8BCLaCPRIa<PRA8BCA;KBSA;T7MR7
MKRA8BCLCPQRLY<?SXLd?SXกGX`a;g7L<9QC[KId?Q^JKLM?SI:WKRKB7R97LRB:8K 

89e?กB<A_BI8=กB<;RกL;?SI8<<=ก<<COV@BCB<kXRก:WK8gBXhAA;;RกL;?SI8<<=ก<<C
CBCBกIKRSLF?S7NW C?;GกU=VกB<;RกL;?SImWSRKB7R97RSgB7:CgkJก[KR7 a<PRC?กB<kRWA8BCd?Q
:Cg:WK<GXกB<SRC<GXa<PR:Cg ;GกU=VกB<;RกL;?SILYoI;GกU=V<JY`XXNWXKB7 `;VC?A8BC<hI`<7
MR7กB<;RกL;?SI8<<=ก<<CLYoILigI:<  89e?d?QNiKกtAPRWJOBก@GW@g8IMR7Y<9CB=MKRA8BCd?QLYoIAgB
OBกd?Q:WK;RกL;?SICBOBก`a;g7RKB7R97aB<WK8SY<9CB=MKRA8BCdG\7aCWd?Q^JKLM?SI:WKLM?SIMT\I `;VWJ
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OBก@g8IMR7MKRA8BCd?Q�\_BกGX`a;g7L<9QC[KId?QSB8d?Q@hWaB<WK8S[G8RSgB77BILM?SIMR7^JKLM?SI`[g;V
AI 

�'�$� 89e?I?\C?MKRW? �TQ7@BCB<k@<hY:WKWG7I?\ 
1. LYoIกB<[<8O@RXd?QNiKWh;SF9I9OMR7^JK[<8O@RX OT7C?A8BC@BCB<kNIกB<[<8O@RX

NI`7gMR7A8BC�GX�KRI`;VกB<[?A8BCMR7กB<NiKlBUB:WKW?ก8gBกB<NiKLA<PQR7CPRNIกB<[<8O@RX 
�TQ7CGกOV[<8O@RX`;VC?MKRO_BกGWL~FBVกGXLRก@B<d?Q:WK;RกL;?SICBmWS[<7[BC[G8RGกU<LYoI
@g8ICBก 

2. ^JK[<8O@RX:Cg[KR7L<?SI<JK89e?กB<NiK`;V89e?กB<[<8O@RXOBกLA<PQR7CPR �TQ7RBO[KR7
RB>GSกB<L<?SI<JKd?QNiKL8;BLF9QCCBกMT\I LigI กB<WGW`Y;7:�;bMKRCJ;กgRId?QOVI_BLMKB@JgกB<[<8O@RX
mWSกB<NiKLA<PQR7CPR กB<L<?SI<JKMG\I[RI`;Vก<VX8IกB<NIกB<[<8O@RX LYoI[KI 

�'���	ก�$�����5���I  
1. OV[KR7C?MKRA8BCOBก`a;g7RKB7R97d?Q^JKLM?SIRKB7kT7CBLd?SXLA?S7 LFPQRWJ8gBกB<;Rก

L;?SI8<<=ก<<CLMKBMgBSY<VLldNW `;VC?@GW@g8IMR7MKRA8BCd?Q�\_BCBLYoILdgB:a<g OV:Cg@BCB<k
@PXOGXMKRA8BCd?Q^JKLM?SI;RกL;?SICB`[g:Cg:WKRKB7R97kT7:WK SกL8KI ^JK[<8O@RXmWSกB<89LA<BVab
lBUBC?A8BCAhKILASNI@BMBa<PRL<PQR7d?Q[ILR789LA<BVabกtRBOOV@G7Lก[OBกMKRA8BCd?Q^JKLM?SI:WK
RKB7R97CB `;V@BCB<kOVXRก:WK8gBLYoIMKRA8BCd?QLM?SIMT\ImWSR97RSJgกGX^JKLM?SIAINW a<PRWGW`Y;7
CBOBก`a;g7L<9QC[KINW  

2. L@?SL8;BNIกB<[<8O@RXCBก mWSL~FBVLRก@B<d?QC?กB<RKB7R97`a;g7d?QCBOBก
a;Bกa;BS`a;g7 �TQ7กB<[<8O@RXLR7RBOd_B:WK:Cg7gBSIGก `;V:Cg@BCB<k[<8O@RXLRก@B<d?QRSJg
NI<JY`XXdB7R9L;tกd<RI9ก@b `;V;RกL;?SICB8B7mWS:Cg:WKNaK`a;g7RKB7R97:WK mRกB@d?QOV
[<8O@RXNaKA<RXA;hCLRก@B<d?QRSJgNI<JY`XXMR7]BIMKRCJ;[gB7 � C?:WKIKRSก8gBกB<NiKLA<PQR7CPR
NIกB<[<8O@RX  

3. RBOC?A8BC^9WF;BW:WKOBกA8BC:Cg;VLR?SW<RXARXMR7^JK[<8O@RXLR7d_BNaKC?
mRกB@CR7MKBC`;V@PXOGX:WKRSgB7:CgA<RXA;hC 
2. ก	�!������($ %&'

�0����0�  
 LYoI89e?กB<d?QNiK�R�`8<bNIกB<[<8O@RX �TQ7C?A8BC@BCB<kNIกB<[<8OOGXMKRA8BCOBก
]BIMKRCJ;[BC`a;g7[gB7 � d?QC?NI<VXX8gBMKRA8BCd?Q^JKLM?SI:WKLM?SIMT\IC?A8BC@RWA;KR7OGXAJgกGX
MKRCJ;NI]BIMKRCJ;d?QC?NWXKB7 LA<PQR7CPROVNaK^;;GFebNIกB<MT\I`kX@?X<9L8=MKRA8BCd?QLaCPRIกGI
กGX`a;g7MKRCJ;L<9QC[KI �TQ7@BCB<kI_B^;d?Q:WK:YA_BI8=aBRG[<BกB<;RกL;?SI8<<=ก<<C:WK 

�'�$����ก	��0����($ %&'H�J���#  
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NIกB<@PXOGXmWSกB<NiK�R�`8<b C?MKRW?d?Q@BCB<@<hY:WKWG7I?\ 
1. Y<VaSGWL8;BNIกB<@PXOGX LIPQR7OBกNIMKRA8BCOVC?กB<RKB7R97a;BS`a;g7WK8SกGI

kKBNiKXhAA;[<8O@RXRBO[KR7NiKL8;BNIกB<[<8O@RXCBก กB<NiK�R�`8<bOVd_BNaK@BCB<k
[<8O@RX:WKL<t8MT\I 

2. C?Y<VmSiIbNIกB<LYoILA<PQR7CPRNIกB<L<?SI<JKNaKกGXIGก>TกUB กB<[<8O@RXOVd_BNaK
IGก>TกUB:WKY<GXY<h77BILM?SIMR7[ILR7mWSกB<@g7@GZZB=8gB7BILM?SIC?MKRXกF<gR7RSgB7:<
XKB7 �TQ7OVig8SNaKIGก>TกUB:WKNiKNIกB<[<8O@RX7BIMR7[I8gBกB<LM?SILYoI:YNI;GกU=V:Cg;Rก
L;?SI8<<=ก<<C`;K8a<PR:Cg 

�'���	ก�$���ก	��0����($ %&'H�J���# 
1. MKRO_BกGW:WKkJก<BS7BImWS^JKNiK7BI�R�`8<b LigI Turnitin :WK<GXกB<kJก89OB<=b8gB

<BS7BI^;:WKiKB 
2. LYoIกB<AKIaBกB<;RกL;?SI8<<=ก<<CdB7L8tXLdgBIG\I d?Q[KR7N@gA_BAKI`;VAKIaB:WK

OBกL8tXd?QCR7LatI:WKLdgBIG\I (L8tXd?Q:Cg;tRAmWSกB<NiKFB@L89<bW) (McKeever, 2006: 160) LFPQR
LMKBkT7MKRCJ;a<PR]BIMKRCJ; 

3. :Cg@BCB<k@PXOGXX<9กB<d?QLYoI7BILM?SINI;GกU=Vd?QLYoIกB<@GQ7d_Ba<PRกB<^;9[d?QLYoI
กB<�P\RMBSdB7R9IL[R<bLIt[ 

4. LYoIกB<@PXOGXกB<;RกL;?SI[BC[G8RGกU<mWS[<7L@?S@g8ICBก kKBC?กB<kRWA8BC
a<PRLY;?QSI`Y;7A_Ba<PRmA<7@<KB7Y<VmSAXKB7RBOOVa;hW<RW:Cg@BCB<k@PXOGX:WKRSgB7`IgIRI 
OT7:Cg@BCB<k[<8OOGXกB<;RกL;?SI8<<=ก<<C:WKdhกY<VLld LigI Turnitin OV:Cg@BCB<k@PXOGX
mWSO_B`IกMKRA8BCd?QRSJgNILA<PQR7aCBSMR7กB<RKB7R978gBC?A8BCkJก[KR7a<PR:Cg �TQ7OV[KR7I_B@g8I
MKRA8BCd?QRSJgNILA<PQR7aCBSMR7กB<RKB7R97d?Qa;hW<RWOBกกB<[<8O@RXI?\:Y[<8O@RX�\_BR?กA<G\7
aITQ7 (McKeever, 2006: 161) 

5. NIก<=?I?\LRก@B<d?QI_BCB[<8O@RX:Cg:WKRSJgNI<JY`XXdB7R9L;tกd<RI9A@b LigI LYoI
MKRA8BCd?QRSJgNI`a;g7d?QCBOBกก<VWBUa<PR;GกU=Vd?QLYoIกB<;RกL;?SI8<<=ก<<Cd?QAgRIMKB7
�GX�KRI LigI กB<;RกL;?SI8<<=ก<<CdB7A8BCA9WOV:Cg@BCB<k[<8O@RX:WK (Bretag and 
Mahmud, 2009: 53) <8CdG\7:Cg@BCB<k[<8O@RXA8BCA<RXA;hCA_B>GFdbd?QNiK`dId?QA_BXB7A_B:WK
NIdhกก<=? 

6. กB<NiKกB<@PXOGXdB7RRI:;Ib  OT7A8<NiK<g8CกGXกB<NiK[G8XhAA;NIกB<`Y;
A8BCaCBSa<PR[<8O@RX^;OBกกB<<BS7BIกB<@PXOGXdB7R9L;tกd<RI9A@b�\_BR?กA<G\7aITQ7 (Bretag 
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and Mahmud, 2009: 53) [G8RSgB7 LigI NIXB7ก<=?<BS7BI^;MR7กB<[<8O@RXdB7
R9L;tกd<RI9A@b :WKFX8gB C?MKRA8BCd?QA;KBSA;T7กGIกGX`a;g7L<9QC[KI`;VkJกNaK`kX@?LMKC[BC
MKRA8BCLa;gBIG\I `[gLCPQR^JK[<8O@RX:WKCB[<8O@RXWJR?กA<G\7OVFX8gBLYoI@g8ISgRSMR7MKRA8BCd?Q
`SกOBกกGI C?กB<OGXAJgd?QLaCPRIกGI`[gLF?S7L;tกIKRSLdgBIG\I NIกB<F9OB<=B[GW@9IกB<;RกL;?SI
8<<=ก<<CกtOV:CgkPR8gBLYoIกB<;RกL;?SI8<<=ก<<C`[gRSgB7NW (Bretag and Mahmud, 2009: 
54) 

7. RBOC?MKRO_BกGWกgRIกB<[<8O@RXmWSกB<NiK�R�`8<bXB7iI9W RBOO_BLYoI[KR7C?กB<
`Y;7:�;bIBC@กh;XB7:�;bL@?SกgRINaKLYoINI`XXd?Q�R�`8<bd?QNiKNIกB<[<8O@RXSRC<GX:WK 
(McKeever, 2006: 161) 

WG7IG\I OBกMKRW?`;VMKRO_BกGWMR7`[g;V89e? LFPQRNaKกB<[<8O@RX@BCB<kd?QOV[GW@9I^;:WK
RSgB7kJก[KR7 OT7A8<d?QOVNiKdG\7@R789e?<g8CกGINIกB<[<8O@RXกB<;RกL;?SI8<<=ก<<C   mWSกB<
NiK�R�`8<bXg7XRกกB<;RกL;?SI8<<=ก<<C[BC[G8RGกU<LYoILXP\R7[KI OBกIG\I^JK[<8O@RXRBONiK
กB<89LA<BVablBUBLMKBCBF9OB<=B89I9O~GSLF9QCL[9C�\_BR?กA<G\7LFPQRig8S;WMKRO_BกGWMR7กB<NiK
�R�`8<b `;VLFPQRNaKกB<F9OB<=B[<8O@RXmWSกB<NiK[G8XhAA;;WMKRO_BกGWMR7กB<NiK�R�`8<bNI
ก<=?d?Q�R�`8<b:Cg@BCB<k@PXOGX:WKNIXB7ก<=? 
3. !��&�I��$ก	���ก
�� ����,ก��� 

NIกB<[<8O@RXกB<;RกL;?SI8<<=ก<<C OVSTWa;GกOBกกB<WJMKRA8BCd?Q;RกL;?SICB�TQ7
LYoIMKRA8BCd?QLaCPRIกGX`a;g7L<9QC[KI `;VNiKกB<A_BI8=aB@GW@g8IMKRA8BCd?Q;RกL;?SICB[gR
MKRA8BCdG\7aCWLFPQRd?QOVXg7XRก8gBC?กB<;RกL;?SI8<<=ก<<CCBกIKRSLF?S7NW WG7IG\I [G8i?\8GWกB<
;RกL;?SI8<<=ก<<CRBOWJ:WKOBก (Warn, 2006: 197) 

1. NIก<=?[<8O@RXกB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< @BCB<kNiK[G8i?\8GWกB<;Rก
L;?SI8<<=ก<<C:WKOBก 

1.1 LYR<bL�tI[bMR7MKRA8BCd?Q;RกL;?SICB[BC[G8RGกU<LCPQRLY<?SXLd?SXกGX
MKRA8BCd?Q:WKLM?SIMT\ICBdG\7aCW 

1.2 O_BI8IMR7A_Bd?QLiPQRC[gRกGILYoI@BSd?Q;RกL;?SICB[BC[G8RGกU<NI`[g;V@g8I
MR7MKRA8BCd?Q`SกOBกกGI 

1.3 @g8IMR7MKRA8BCa<PRO_BI8IA_Bd?QC?A8BCSB8CBกd?Q@hWd?Q;RกL;?SICB[BC
[G8RGกU<d?Q[gRLIPQR7กGI:Y 
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2. ก<=?กB<kRWA8BC (paraphrasing) LYoIก<=?d?Q^JKLM?SIFSBSBCd?QOVkRWA8BCa<PR
L<?SXL<?S7NaCgLYoIlBUBMR7[ILR7mWSd?QC?LIP\RA8BC:CgLY;?QSI`Y;7:YOBกLW9C กB<kRWA8BC
RBOOVก<Vd_B:WKmWSกB<NiKA_Bd?QC?A8BCaCBSLW?S8กGI`dId?QA_BLกgB กB<@;GXd?Q กB<[GWRRก กB<
LF9QCA_BLMKBCB a<PRLY;?QSI`Y;7A_BMSBS`;VmA<7@<KB7MR7Y<VmSA กB<kRWA8BCOT7C?A8BC
A<RXA;hCกB<LY;?QSI`Y;7[G\7`[gA_B 1 A_B:YOIkT7กB<LM?SId?Q:CgC?;GกU=Vd?QLYoIกB<;RกL;?SIA_Bd?Q
[gRLIPQR7กGI:YLYoI@BS`[gC?กB<LY;?QSI`Y;7mA<7@<KB7MR7<JYY<VmSA:YdG\7aCWOBก`a;g7MKRCJ;
L<9QC[KI 89e?กB<[<8O@RXกB<;RกL;?SI8<<=ก<<CNIก<=?I?\OVSTWa;GกWJOBกกB<NiKA_Ba<PRMKRA8BC
d?Q@<hYCB:WK;RกL;?SIOBก`a;g7L<9QC[KICBกIKRSLF?S7NW กB<F9OB<=BNIกB<[GW@9IกB<;RกL;?SI
8<<=ก<<COVWJOBกLก=�b A8BCSB8MR7A_B C?กB<NiK8;?a<PRก;hgCA_Ba<PR:Cg C?กB<NiKกB<LiPQRCmS7d?Q
LYoI;GกU=VL~FBVMR7Y<VmSA (unique links) `;VกB<NiKกB<LiPQRCmS7d?QLYoI;GกU=VdGQ8:YCBก
IKRSLF?S7NW (general links) `;VkKBC?8;?:WKkJกI_BCBNiKกtOV:CgI_BCBIGX<8CLYoIA_BdG\7aCWd?Q:WKkJก
kRWA8BC (Keck, 2006: 266) 

Keck (2006) :WKL@IR8gBNIMKRA8BCd?QkRWA8BCCBOBก`a;g7L<9QC[KIOVC?A_Ba<PR@g8IMR7
MKRA8BCd?QI_BCBNiKd?Q:WKCBOBก`a;g7MKRCJ;L<9QC[KI `;VA_Ba<PR@g8IMR7MKRA8BCI?\OV:CgC?Y<Bก�RSJg
NId?QRPQINWR?กMR7MKRA8BCL<9QC[KIIG\I � OVL<?Sก8gB กB<LiPQRCmS7d?QLYoI;GกU=VL~FBVMR7Y<VmSA 
(unique links) 

กB<LiPQRCmS7d?QLYoI;GกU=VdGQ8:Y (general links) LYoIกB<NiKA_BOBก`a;g7L<9QC[KILFPQR
I_BCBNiKNIกB<kRWA8BC`;VA_Bd?QNiKI?\OVC?Y<Bก�RSJgNIX<9L8=RPQI � MR7MKRA8BCL<9QC[KIWK8S 

NIก<=?I?\OVLYoIกB<aBLYR<bL�tI[bMR7A_Ba<PRMKRA8BCd?QSPCCBNiKOBก`a;g7L<9QC[KI`;V@g8I
MR7A_Ba<PRMKRA8BCd?QLa;PROVLYoI@g8IMR7^JKLM?SId?Q:WKLM?SIMT\ILYoIlBUBMR7[ILR7 mWSd?Q<VWGX
MR7กB<SPCLRBA_Ba<PRMKRA8BCOBก`a;g7L<9QC[KICBNiKOV@BCB<kO_B`IกY<VLldMR7กB<kRW
A8BC:WKRRกLYoI 4 ;GกU=V F9OB<=BOBกY<9CB=กB<SPCLRBA_BLiPQRCmS7d?QC?;GกU=VL~FBV`;V
กB<I_BA_BLiPQRCmS7d?QC?;GกU=VdGQ8:YCBNiKกGXกB<kRWA8BC C?WG7I?\ (Keck, 2006: 268 s 270) 

1. Y<VLldd?QC?;GกU=VNก;KLA?S7กGX`a;g7d?QCB (near copy) NI;GกU=VI?\OVC?กB<
LiPQRCmS7d?QLYoI;GกU=VL~FBV (unique links) mWSกB<NiKA_Ba<PRMKRA8BCd?QLYoIกB<LiPQRCmS7
;GกU=VL~FBV (unique links) OBก`a;g7L<9QC[KI 50 LYR<bL�tI[ba<PRCBกก8gB 50 LYR<bL�tI[b 
IRกOBกI?\SG7C?A8BCSB8mWSL~;?QSMR7A_Bd?QLiPQRC[9W[gRกGI:Yd?QNiKNIกB<LM?SIkRWA8BCNaCg
Y<VCB= 5 A_Ba<PRSB8ก8gB `;VC?กB<NiKA_Ba<PRMKRA8BCLiPQRCmS7NI;GกU=VL~FBV`;V;GกU=V
dGQ8:Y<8CกGICBกก8gB 75 LYR<bL�tI[bMR7MKRA8BCdG\7aCW 
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2. Y<VLldd?QC?กB<Y<GXY<h7`กK:MIKRSd?Q@hW (minimal revision) LYoIกB<kRWA8BCd?QC?กB<
NiKA_Ba<PRMKRA8BCd?QLYoI;GกU=VL~FBVOBก`a;g7L<9QC[KI 20 s 49 LYR<bL�tI[b IRกOBกI?\SG7C?A8BC
SB8mWSL~;?QSMR7A_Bd?QSB8[9W[gRกGI:YIKRSก8gB 5 A_B (mWSCBกA8BCSB8MR7A_BmWSL~;?QSNI
Y<VLldI?\OVLdgBกGX 25 A_B) กB<kRWA8BCiI9WI?\OVC?กB<LiPQRCmS7MR7A_Bd?QLYoI;GกU=VL~FBV
`;V;GกU=VdGQ8:YY<VCB= 42 LYR<bL�tI[bMR7MKRA8BCdG\7aCW 

3. Y<VLldd?QC?กB<Y<GXY<h7`กK:MYBIก;B7 (moderate revision) Y<VLldI?\MR7กB<kRW
A8BCOVC?กB<NiKA_Ba<PRMKRA8BCLiPQRCmS7d?QLYoI;GกU=VL~FBV (unique links) RSgB7IKRSd?Q@hW 1 
A_B`;VLYoIกB<NiKA_Ba<PRMKRA8BCLiPQRCmS7d?QLYoI;GกU=VL~FBVIKRSก8gB 20 LYR<bL�tI[bMR7A_Ba<PR
MKRA8BCdG\7aCW mWSd?QOVC?กB<NiKA_Ba<PRMKRA8BCLiPQRCmS7d?QLYoI;GกU=VL~FBV`;V;GกU=VdGQ8:Y
RSgB7;VLdgB � กGI 

4. Y<VLldd?QC?กB<Y<GXY<h7`กK:MRSgB7@CXJ<=b (substantial revision) @_Ba<GXY<VLldI?\
MR7กB<kRWA8BCOV:CgC?A_Ba<PRMKRA8BCLiPQRCmS7d?QLYoI;GกU=VL~FBV (unique links) `;VSG7C?
A_Ba<PRMKRA8BCLiPQRCmS7d?QLYoI;GกU=VdGQ8:Y (general links) `[gLF?S7L;tกIKRSR?กWK8S (Y<VCB= 
12 LYR<bL�tI[b) NIกB<kRWA8BCY<VLldI?\ OV:CgY<Bก�A_Ba<PRMKRA8BCd?QRSJgNI`a;g7MKRCJ;L<9QC[KI
C?O_BI8IkT7CBกก8gB 85 LYR<bL�tI[bMR7MKRA8BCdG\7aCWd?Q:WKLM?SIMT\I 

WG7IG\I OBก[G8i?\8GWกB<;RกL;?SI8<<=ก<<CWG7ก;gB8 @BCB<kd?QOVI_BCBNiKNIกB<
[<8O@RXกB<;RกL;?SI8<<=ก<<C:WKmWSกB<STWa;GกกB<[<8O@RXOBกA_B�\_Bd?QSPCCBOBก`a;g7
L<9QC[KIMR7MKRCJ;LYoI@_BAGZ <8C:YOIkT7กB<[<8O@RX@GW@g8IOBกกB<NiKA_Bd?QkRWA8BCCBOBก
`a;g7L<9QC[KIMR7MKRCJ;  [G8i?\8GW:WK`@W7NaKLatI89e?กB<[<8O@RXกB<;RกL;?SI8<<=ก<<C[BC
[G8RGกU< `;V89e?กB<F9OB<=BกB<kRWA8BC8gBC?A_Bd?QLiPQRCmS7Lก?QS8MKR7กGXMKRA8BCLW9CCBกIKRS
LF?S7NW a<PRXg7XRก:WK8gB^JKLM?SIC?A8BC@BCB<kNIกB<kRWA8BC:WKW?LF?S7NW  mWSWJOBกA_Bd?Q
LiPQRCmS7d?QI_BCBNiKกGXกB<kRWA8BC8gBC?A8BC@GCFGIeba<PRI_BCBOBกMKRA8BCLกgBCBกa<PRIKRS
LYoIY<9CB=LdgBNW  �TQ7^JKd?QkRWA8BC:WKW?OVC?กB<I_BA_BOBกY<VmSALกgBCBNiKNI@GW@g8Id?QIKRSก8gB  
C?MKRO_BกGWd?QOV[KR7C?`a;g7MKRCJ;L<9QC[KICBNiKNIกB<Ld?SXLA?S7LFPQRLY<?SXLd?SX@GW@g8IMR7A_Bd?QC?
;GกU=VL~FBVa<PR;GกU=VdGQ8:YMR7A_Bd?Q:WKI_BCBNiKOBก`a;g7L<9QC[KI 
4. �	����� ���
ก�� ��'��ก��ก	�!������ก	���ก
�� ����,ก��� 

NI@g8IMR77BI89OGSd?QLก?QS8MKR7กGXกB<[<8O@RXกB<;RกL;?SI8<<=ก<<C   @_Ba<GX
7BI89OGSNI@g8II?\OV:CgY<Bก�NaKLatICBกIGกd?QLYoIกB<[<8O@RXOBก89dSBI9FIebMR7IGก>TกUB `[g
LdgBd?QY<Bก�`;VC?d?QLก?QS8MKR7IG\IC?WG7[gR:YI?\ 
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Pecorari (2003) :WK>TกUBLY<?SXLd?SXกB<<BS7BI`a;g7d?QCBMR7MKRA8BCd?QIGก>TกUB:WK
LM?SIMT\ImWSI_B:YLY<?SXLd?SXกGX`a;g7d?QCBL<9QC[KILFPQRd?QOVRe9XBSA8BC@GCFGIeb<Va8gB7
`a;g7d?QCB@R7`a;g7 NiKก;hgC[G8RSgB7LYoIIGก>TกUB<VWGXXG=�9[>TกUB O_BI8I 17 AI NI@BMB89iB 
4 @BMB89iB �TQ7:WK`กg 89dSB>B@[<b 89>8ก<<C>B@[<b CIhUS>B@[<b `;V@G7AC>B@[<bMR7
CaB89dSB;GSNIY<VLd>RG7ก�U 3 `ag7 กB<>TกUB:WK`Xg7RRกLYoI 2 <VSV <VSV`<ก OVNiK[G8RSgB7
<gB77BILM?SIOBก89dSBI9FIebY<9ZZBmdMR7IGก>TกUBO_BI8I 9 AI C?กB<@GClBU=bOBกIGก>TกUB
La;gBI?\ `;VOBกRBOB<Sbd?QA8XAhC89dSBI9FIeb @g8IกB<>TกUB<VSVd?Q@R7 7BI89OGSOVLก?QS8MKR7กGX
กB<<8X<8C[G8RSgB77BILM?SId?Q@_BL<tOLYoI89dSBI9FIebNI<VWGXY<9ZZBLRก`;K8 mWSWJOBก
A8BC@BCB<kd?QOVNiK`a;g7MKRCJ;:WKRSgB7LaCBV@Cd?QC?กB<RKB7R97:8KRSgB7iGWLOINI89dSBI9FIeb 
mWSL;PRกOBก<BSกB<89dSBI9FIebd?QC?NIaKR7@ChWMR7CaB89dSB;GS `;VNiK[G8RSgB7กB<LM?SIOBก
89dSBI9FIebO_BI8I 8 L;gCd?QC?กB<@_BL<tOกB<>TกUBCB`;K8IKRSก8gB 10 Yr ^;กB<>TกUB:WK`@W7NaK
LatIกB<;RกL;?SI8<<=ก<<CNI;GกU=VA_B�\_Bd?QI_BCBOBก`a;g7L<9QC[KImWS:Cg:WKNaK`a;g7d?QCBMR7
MKRCJ; `;VกB<:CgN@gLA<PQR7aCBSMR7กB<RKB7R97NIMKRA8BCd?QI_BCBOBก`a;g7MKRCJ;L<9QC[KI กB<
@GClBU=b กB<[<8O@RX`;VกB<89LA<BVab;GกU=VMKRA8BC:WKig8S@VdKRINaKLatIA8BCiGWLOIMR7
กB<MBWA8BC[G\7NOd?QOV;RกL;?SI8<<=ก<<CMR7IGก>TกUB ^;กB<>TกUB:WKNaKA8BC@_BAGZกGXกB<
Y�R7กGIกB<;RกL;?SI8<<=ก<<CmWSNaKกB<@RI:WKLMKBCBC?XdXBd<g8C 

Mark `;V Melissa (2005) :WK>TกUBกB<NiK google search engine LFPQR@PXOGXกB<;Rก
L;?SI8<<=ก<<C`XXA_B[gRA_BNI89dSBI9FIeb<VWGXY<9ZZBmdd?QC?RSJgNI]BIMKRCJ;RRI:;IbdB7
R9L;tกd<RI9ก@b O_BI8I 210 ~XGX FX8gBC? 57 ~XGXd?QC?กB<;RกL;?SI8<<=ก<<Ca<PRA9WLYoI 27.14 
LYR<bL�tI[b mWS^;OBกกB<>TกUB:WKF9OB<=BกB<Y<Bก�กB<;RกL;?SI8<<=ก<<C`XXO_BI8IA_Bd?Q
[gRLIPQR7กGI:YOVC?Y<VCB= 7 A_BMT\I:Y NIO_BI8II?\C?kT7Y<VCB=LกPRX 60 LYR<bL�tI[bMR7
89dSBI9FIebd?QY<VกRXWK8SMKRA8BCd?QSB8[gRLIPQR7กGI:Y mWSig87MR7MKRA8BCaITQ7 � OVC?Y<VCB= 
7 A_BMT\I:Y C?O_BI8I 23 L;gC O_BI8I@J7@hWMR7กB<FXกB<;RกL;?SI8<<=ก<<Cd?Q@PXOGX:WKOBก
89dSBI9FIeb<VWGXY<9ZZBmd OVLYoI@BMB89iB89>8ก<<CARCF98L[R<ba<PR>B@[<bARCF98L[R<b C?
RSJg 43.59 LYR<bL�tI[b <R7;7CB[BC;_BWGXOV:WK`กg @BMB89iB89>8ก<<CRPQI � 40.00 LYR<bL�tI[b 
89>8ก<<CLA<PQR7ก;`;VR8กB> 38.10 LYR<bL�tI[b @kBY�[Sก<<C>B@[<b mA<7@<KB7`;VกB<
RRก`XXlBSNI 25.00 LYR<bL�tI[b LAC?`;V89dSB>B@[<bกBSlBF 23.08 LYR<bL�tI[b กB<>TกUB 
20.00 LYR<bL�tI[b LกU[<ก<<C i?89[ `;V`FdS>B@[<b 19.35 LYR<bL�tI[b X<9aB<eh<ก9O`;V
@G7AC>B@[<b 18.52 LYR<bL�tI[b `;V>9;YV`;VCIhUS>B@[<b 4.35 LYR<bL�tI[b dG\7I?\:WKFX8gBNI
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<Va8gB7@kBXGIกB<>TกUB[gB7 � d?QNiKNIกB<>TกUB mWSlBF<8C`;K8OVFXกB<;RกL;?SI
8<<=ก<<CMR7@kBXGIกB<>TกUB[gB7 � A9WLYoIO_BI8I 63.63 LYR<bL�tI[b @_Ba<GXกB<;RกL;?SI
8<<=ก<<Cd?QFX OVC?;GกU=V[gB7 � MR7MKRA8BCOBก89dSBI9FIebd?QFX8gBC?กB<;RกL;?SI
8<<=ก<<CO_BI8IdG\7aCW 57 L;gC :WKFX8gB C?;GกU=VMKRA8BCd?QSB8[gRLIPQR7กGI:YCBกd?Q@hW (7 
A_BMT\I:Y) O_BI8I 23 L;gC <R7;7CB[BC;_BWGXOV:WK`กg MKRA8BCd?QSB8`XXCBOBก`a;g7d?Q
a;Bกa;BS (multiple long phrases) C?O_BI8I 11 L;gC NiKY<VmSA`XX^@C^@BI (multiple 
sentences) C?O_BI8I 7 L;gC NiKY<VmSAdG\7aCW (entire sentence) `;VY<VLldd?QNiKSgRaIKB
dG\7aCW (entire paragraph) C?O_BI8ILdgBกGI APRRSgB7;V 6 L;gC NiKSgRaIKB`XXCBOBก
a;Bกa;BS`a;g7 (multiple paragraphs) C?RSJg 3 L;gC `;VLYoIกB<NiKOBก@9Q7[?F9CFbdG\7aCW 
(entire publication) C?LF?S7O_BI8I 1 L;gC 

Holmberg `;V McCullough (2006) :WKd_BกB<@_B<8OmWSกB<[9W[BCกB<;RกL;?SI
8<<=ก<<COBก89dSBI9FIebNI<VWGXY<9ZZBmdMR7@BMB89iB89dSB>B@[<b`;VLdAmIm;S? 
OhWY<V@7AbกtLFPQRNiK[GW@9I8gBC?กB<;RกL;?SI8<<=ก<<CCBกLF?S7NWNI@kBIกB<=bd?QLYoIO<97MR7
กB<;RกL;?SI8<<=ก<<C  NiKก;hgC[G8RSgB7LYoI89dSBI9FIebd?QC?]BIMKRCJ;dB7R9L;tกd<RI9ก@bNI
<VWGXY<9ZZBmdO_BI8I 68 L;gCd?Q:WKF9CFbMT\INIYr 2003 L;PRกOBกMKRA8BCNI89dSBI9FIeb 68 L;gC
La;gBI?\d?Q:Cg:WK:WK<GXกB<RKB7R97`;V:Cg:WKNiKLA<PQR7aCBSMR7กB<RKB7R97 `;VI_BCBAKIaBLFPQRกB<
OGXAJgกGINI google `;V scirus search engines กB<>TกUBกtLFPQROVWJY<V@9de9lBFMR7 search 
engine NIกB<i?\NaKLatIกB<;RกL;?SI8<<=ก<<CNI89dSBI9FIebdB7R9L;tกd<RI9ก@b NiKLก=�bNIกB<
[GW@9IกB<;RกL;?SI8<<=ก<<COBกA_Bd?Q[9W[gRกGI:YO_BI8I 7 A_BLYoILก=�b ^;:WKFX8gBC?กB<
;RกL;?SI8<<=ก<<COBก89dSBI9FIebO_BI8I 46 L;gCOBกO_BI8IdG\7aCW 68 L;gC 

Pecorari (2006) :WK>TกUB;GกU=VกB<RKB7R97NIกB<LM?SIdB789iBกB<d?QLYoIกB<YกY�W
`;VC?กB<LY�WL^S:8KRSgB7iGWLOI �TQ7:WKCBOBก@g8IMR77BI89OGSd?QLM?SIMT\ImWSIGก>TกUBY<9ZZBmd 
9 AI d?QCBOBก@BMB89iBi?889dSB 89>8ก<<CmSeB `;VกB<>TกUBRSgB7;V 2 AI <8CdG\7@BMB
lBUB>B@[<bO_BI8I 3 AI `;VNI<VWGXY<9ZZBLRก 8 AIMR7CaB89dSB;GSNIY<VLd>RG7ก�U 3 

`ag7 IGก>TกUB`;VRBOB<Sb^JKA8XAhCกB<LM?SIdB789iBกB<:WKLMKB<g8CNIกB<@GClBU=b mWS7BI
LM?SII?\LYoI~XGX<gB7d?QABWa8G78gBOVLYoI@g8IaITQ7MR7MKRL@IRMR789dSBI9FIebNI<VWGXY<9ZZBmd 

NIM=Vd?Q@g8IR?ก@g8IaITQ7OVLYoIMKRA8BCd?Q[GW[RICBOBก89dSBI9FIebd?Q@_BL<tOกB<>TกUB`;K8NI
<VWGXY<9ZZBLRกOBกaKR7@ChWMR7CaB89dSB;GSO_BI8I 8 L;gC `;V:Cg:WKC?กB<[9W[gRกGXIGก>TกUB
`;VRBOB<Sbd?QY<TกUB89dSBI9FIebNIกB<LMKB<g8CกB<@GClBU=b 89dSBI9FIebLa;gBI?\:WKCBOBก



55 
 
@BMB89iBLW?S8กGIกGXNI<VWGXY<9ZZBmd@BMB;V 2 L;gC กB<>TกUB:WKLIKI:Yd?Q`a;g7d?QCBMR7MKRCJ;
`;VกB<RKB7R97NI[G8RSgB77BILM?SIMR7IGก>TกUBd?QLatI:WKiGWLOI`;V:Cg:WK`@W7NaKLatIRSgB7iGWLOI 

:WK`กg กB<RKB7R97OBกLRก@B<`a;g7d?Q@R7 e<<CiB[9MR7กB<NiK`;VกB<<BS7BI`a;g7d?QCB `;V
lBUBd?Q:WKNiKd?Q�\_BกGX`a;g7d?QCBMR7MKRCJ; กB<>TกUB:WK@VdKRINaKLatIkT7A8BCC?RSJgMR7`a;g7MR7
กB<RKB7R97d?Q:Cg:WKkJก`@W7NaKLatIRSgB7iGWLOI`;VA8BC:CgkJก[KR7 [;RWOIกB<MBWaBS:YMR7
กB<RKB7R97NI`a;g7d?QCBMR7MKRCJ; �TQ7@BCB<kI_B:Y@JgกB<89I9O~GSkT7กB<;RกL;?SI8<<=ก<<CMR7
IGก>TกUB <8CdG\7SG7FX8gBกB<LM?SI:WKA_BIT7kT7กB<[RX@IR7[gRA8BCABWa8G7MR7@BMB89iBNI
;GกU=VMR7กB<NiK`a;g7d?QCBd?Q@BCB<kCR7LatI:WKRSgB7iGWLOI `[gA_BIT7kT7;GกU=Vd?Q:Cg:WK<GXกB<
LY�WL^SNIกB<LM?SId?Q`[ก[gB7กGImWSF9OB<=BOBกCB[<]BIMR7@BMB89iBd?Q:WK<GX กB<>TกUBNI
A<G\7I?\OT7LYoIกB<`@W7NaKLatIkT7igR78gB7d?QSG7C?RSJgNI<Va8gB7A8BCABWa8G7MR7@BMB89iB`;VกB<
I_B:YNiKNIdB7Y�9XG[9O<97 

OBก7BI89OGSd?QLก?QS8MKR7กGXกB<[<8O@RXกB<;RกL;?SI8<<=ก<<C:WKFX8gBSG7A7C?กB<
;RกL;?SI8<<=ก<<CY<VLld[gB7 � d?QY<Bก�NaKLatI:WKNI89dSBI9FIeb  �TQ7RBOLYoILA<PQR7@VdKRINaK
LatI8gB^JKL<?SISG7RBOC?A8BC<JKA8BCLMKBNONIL<PQR7กB<;RกL;?SI8<<=ก<<Cd?Q:CgiGWLOI  กB<MBW
dGกUVNIกB<LM?SIkRWA8BC  กB<RKB7R97d?Q:CgkJก[KR7  <8CdG\7กB<MBW�TQ7A8BC;VLR?SW<RXARXNI
กB<RKB7R97`a;g7d?QCBMR7MKRCJ;  @9Q7[gB7 � La;gBI?\@BCB<kd_BNaK^JKL<?SI:WK<GXกB<F9OB<=B8gB;Rก
L;?SI8<<=ก<<C:WK    
 
!����� 3 ก	������ก3�ก	�
�� ����ก	��'	���� 

NIกB<LM?SILRก@B<dB789iBกB<NI;GกU=V[gB7 � ^JKLM?SIOV[KR7@BCB<kLM?SIRKB7R97:WK
RSgB7kJก[KR7 R?กdG\7SG7[KR7C?dGกUVNIกB<LM?SImWSกB<@G7LA<BVab`;V@<hYLIP\RaB[BCA8BCLMKBNO
LYoIlBUBMR7[ILR7OBกLRก@B<d?Q:WK:YRgBICB �TQ7A8<RSJgNI<JY`XXd?QLYoICB[<]BI`;VSRC<GX:WK
8gBC?A8BCkJก[KR7 กB<@RIกB<RKB7R97`;VdGกUVNIกB<LM?SIOT7OGW8gBLYoI@9Q7O_BLYoI LF<BVIGก>TกUB
@BCB<kI_B:YNiKLYoIFP\I]BINIกB<I_BA8BC<JK:YNiKNI7BILM?SI �TQ7C?A8BCO_BLYoIกGXกB<>TกUBNI
dhก<VWGX IRกOBกI?\ SG7ig8SNaKRG[<BMR7กB<ก<Vd_BA8BC^9WOBกกB<;RกL;?SI8<<=ก<<CMR7
IGก>TกUB;W;7:WK LIPQR7OBกIGก>TกUBd<BX<JY`XX`;V<BS;VLR?SW8gBกB<;RกL;?SI8<<=ก<<CIG\I
APRRV:< NIกB<@RIOT7A8<C?กB<CRXaCBS7BId?QLYoI`XXRSgB7`;V[G8RSgB7MR7;GกU=VกB<LM?SI
NI`XX[gB7 � d?QLYoIกB<;RกL;?SI8<<=ก<<CNaKIGก>TกUB:WK>TกUB [;RWOIOV[KR7C?กB<��ก�I
กB<LM?SI[BCa;GกกB<d?QkJก[KR7R?กWK8S (Nienhaus, 2004: 345) LFPQRNaKIGก>TกUB:WKLก9WdGกUV`;V
Y<V@XกB<=bNIกB<I_BLRBA8BC<JKOBกกB<RX<C:YNiK:WKO<97NIdB7Y�9XG[9 
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กB<LM?SIRKB7R97IG\IC?<JY`XXRSgB7a;Bกa;BS IGX[G\7`[g <JY`XX APA (American 
Psychological Association) MLA (Modern Language Association) ACS (American 
Chemical Society) AIP (American Institute of Physics) CBE (Council of Biology Editors) 
Legal Citation `;V Vancouver Style NI`[g;V<JY`XXOVC?;GกU=Vd?QLYoIก�Lก=�bL~FBVMR7
[ILR7 `[g@_Ba<GX<JY`XXd?QLYoI;GกU=Vd?QI9SCNiKกGICBกmWSdGQ8 � :Y OV:WK`กg APA `;V MLA 
LYoI@_BAGZ 

@g8IdGกUVR?ก@g8IaITQ7d?QIRกLaIPROBกกB<LM?SIRKB7R97[BC<JY`XXL~FBV`;K8 กtOVLYoI
@g8IMR7dGกUVกB<LM?SILIP\RaBOBกกB<d?QIGก>TกUB:WK:YRgBILRก@B<[gB7 � CB กB<LM?SId?Q:Cg
kJก[KR7a<PR:Cg:WK<GXกB<SRC<GXOVI_B:Y@JgกB<kJก[GW@9I8gB;RกL;?SI8<<=ก<<C:WK mWSL~FBVกB<
LM?SImWSNiKdGกUVNIกB<kRWA8BC d?QLYoIY<VLldd?QSRC<GX:WK`;VSRC<GX:Cg:WK �TQ7OV[KR7NaK
IGก>TกUB:WKC?กB<L<?SI<JK`;VI_Ba;GกกB<CB��กY�9XG[9LM?SINI@kBIกB<=bO<97OBก7BId?Q:WK
CRXaCBSNaKIGก>TกUB:WKI_B:YY�9XG[9 

@_Ba<GXNI@g8IMR7กB<@RIdGกUVกB<LM?SI`;VกB<RKB7R97  ^JK89OGSMRI_BL@IRNIY<VLWtI
WG7[gR:YI?\[BC;_BWGX  กB<@RILFPQRY�R7กGIA8BC:Cg�PQR@G[SbdB789iBกB<  กB<kRWA8BCNIกB<LM?SI
d?QY�R7กGIA8BC:Cg�PQR@G[SbdB789iBกB<  `;V7BI89OGSd?QLก?QS8MKR7กGXกB<@RIdGกUVกB<LM?SIRKB7R97
`;VกB<LM?SIkRWA8BC 

 
1. ก	����
F0���K��ก��
�	�)�GH0����! #�	���&	ก	� 

LYoI89e?กB<aITQ7d?QNiKig8SY�R7กGIกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBmWS:Cg[G\7NO RGILYoI
^;CBOBกกB<d?QIGก>TกUB:WKMBWdGกUVNIกB<LM?SI :Cg8gBOVLYoIกB<OWXGIdTก กB<LM?SIL<?S7A8BC
`;VกB<LM?SIRKB7R97 mWSdGQ8:Y`;K8 IGก>TกUBd?QL<?SINI<VWGX@J7CGกOVC?lJC9a;G7d?QCBOBกกB<>TกUB
FP\I]BI[gB7กGI กB<RX<C@GQ7@RIMR7A<JNI@kBXGIกB<>TกUB`[g;V`ag7OVC?A8BCLMKCMR7กB<@RI
NIกB<RKB7R97d?Q`[ก[gB7กGI:YWK8S กB<@RICGกOVW_BLI9I:YmWSLIKIกB<RKB7R97`XXNaKN@g`a;g7d?QCB
MR7MKRCJ;LdgBIG\I `[g:Cg:WKig8SNIL<PQR7MR7dGกUVNIกB<LM?SI8gBA8<OVLM?SI;GกU=V:aIOT7OVLYoI
กB<LM?SImWSกB<NiKlBUBMR7[ILR7OBก`a;g7MR7MKRCJ;d?Q:WK:YRgBICB กB<;7mdUกGXA8BC
;KCLa;8MR7IGก>TกUBd?QC?กB<RKB7R97RSgB7:CgkJก[KR7`;VC?dGกUVdB7กB<LM?SId?Q:CgW?OT7LYoIกB<:Cg
kJก[KR7IGก@_Ba<GXNIก<=?I?\ (McGowan and Lightbody, 2008: 17) @kBXGIกB<>TกUBNI
[gB7Y<VLd>OT7C?a;Gก@J[<d?QOVig8SNaKIGก>TกUBd?QC?Y�ZaBNIL<PQR7MR7กB<RKB7R97`;VกB<LM?SI 
mWSL~FBVIGก>TกUB[gB7iB[9d?QC?lJC9a;G7CBOBก@kBXGIกB<>TกUBd?Q[gB7กGI ก<VX8IกB<NaKA8BC<JK
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89e?กB<aITQ7MR7กB<@RI กtAPR กB<@RId?;VMG\I`;V`@W7NaKIGก>TกUB:WKLatIRSgB7`IgIRI8gBกB<
LM?SI`;VกB<RKB7R97d?QkJก[KR7d_B:WKRSgB7:< `;VNaKIGก>TกUBLa;gBI?\:WK��ก�IY�9XG[9d_BO<97 C?
[G8RSgB7d?QLก?QS8กGXกB<;RกL;?SI8<<=ก<<C`;VกB<RKB7R97Y<VLld[gB7 � NaK>TกUB �TQ7OVig8SNaK
IGก>TกUB:WKC?A8BC<JK`;VA8BCLMKBNOd?QOVFGHIBdGกUVNIกB<LM?SIRKB7R97:WKRSgB7kJก[KR7[BCa;Gก
CB[<]BIMR7dGกUVกB<LM?SIdB789iBกB<d?QC?Y<V@9de9^;:WK (Edwards and Ran, 2006 RKB7kT7NI 
McGowan and Lightbody, 2008: 17) 
 
2. ก	���$
�	�%�ก	�
�� �����K��ก��
�	�)�GH0����! #�	���&	ก	� 

ก	���$
�	� (paraphrasing) LYoI89e?กB<@_Ba<GX^JK LM?SId?Q[KR7กB<OV^@C^@BI
A8BCA9WL<9QC`<ก:YNIL<?S7A8BCd?Q:WKOGWd_BMT\ImWSd?QY<B>OBกกB<;RกL;?SI8<<=ก<<C กB<kRW
A8BCOVLก?QS8MKR7กGXกB<@<hY`;VLIKIOhWd?Q@_BAGZ LYoIกB<LY<?SXLd?SXOhWLa;gBI?\กGX7BIMR7
^JKLM?SIAIRPQI � กB<89LA<BVabMKRCJ;NIX<9XdMR7Y<V@XกB<=bMR7^JKLM?SILR7 A8BC@GCFGIebMR7
MKRCJ; กB<OGWก<Vd_B`;VกB<NiKMKRCJ;d?Q:WK:YRgBICB LYoI89e?กB<d?Qa;?กL;?QS7กB<NiK@9Q7d?QRKB7R97kT7
mWS[<7 กB<kRWA8BCOT7LYoIกB<`@W7NaKLatI8gB^JKLM?SILMKBNOLIP\RaB@B<VMR7^JKLM?SIL<9QC`<กR?ก
WK8S (Wicker, 2007: 381) 

Y�ZaBaITQ7MR7^JKLM?SI7BIdB789iBกB< กtAPRกB<kRWA8BC LF<BV8gBกB<kRWA8BCLYoI
RV:<d?QCBกก8gBกB<@<hYMKRA8BCOBกaIG7@PRd?Q:WK:YRgBICB R?กdG\7SG7[KR7LMKBNOa;GกMR7กB<kRW
A8BCLYoIRSgB7W?R?กWK8S กB<d?Q^JKLM?SI:Cg@BCB<kkRWA8BCLFPQR@<hY7BI:WKRBOI_B:Y@JgกB<8B7
MKRA8BC`XX[GWYV:YNILRก@B<MR7[ILR7 �TQ7OVLYoIกB<LF9QCA8BCLYoI:Y:WKMR7กB<;RกL;?SI
8<<=ก<<C (Wicker, 2007: 381) 

OBกกB<NaKA_BI9SBCMR7 Roig (1997 & 1999) `;V Howard (1995) (RKB7kT7NI Walker, 
2007: 389) NIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C`;VกB<LM?SI`XX[GWYV (plagiarism and 
patchwriting) :WKO_B`IกLYoIa;BSY<VLldWK8SกGI �TQ7OV<8C:YkT7 1) ก���*(#�������"	������

�+� (word strings) LYoIกB<SกMKRA8BC (phrases) d?Q`IgIRIOBกR7AbY<VกRXL<9QC[KIMR7A_B 5 s 9 
A_Ba<PRCBกก8gB 2) ก��
!	!�#�+� (substitutions) LYoIกB<`dId?QA_BL<9QC[KIWK8SA_Bd?QC?A8BCaCBS
LaCPRIกGI 3) ก����'#���'� (additions) LYoIกB<I_BA_BLMKBCBLF9QCL[9COBก 1 s 4 A_B:Y@Jg
`a;g7MKRCJ;L<9QC[KI 4) ก�����!'�� (deletions) LYoIกB<ก_BOGWA_B 1 s 4 A_BOBก`a;g7MKRCJ;L<9QC[KI 
5) ก��ก����+� (reversals) LYoIกB<NaKmA<7@<KB7Y<VmSA`;V/a<PRmA<7@<KB7MR7A_Bd?Q@;GXd?QกGI 
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Walker (2007: 389) :WKNaKA_BI9SBC กB<kRWA8BC`XXkJก[KR7 (accurate 
paraphrasing) 8gBLYoIกB<`@W7A8BCA9WL<9QC[KIWK8SA_BMR7[ILR7 `;VกgRNaKLก9WกB<@<hYmWS
Y<B>OBกกB<LiPQRC[gRกGILYoI@BSMR7A_B กB<`dId?QA_B กB<LF9QCL[9C กB<[GWd9\7 `;VกB<ก;GXA_B 

89e?d?Q@kBXGIกB<>TกUBOVd_BกB<Y�R7กGIกB<;RกL;?SI8<<=ก<<CNI`XXMR7กB<kRW
A8BCd?Q:CgkJก[KR7 @BCB<kก<Vd_B:WKmWS^gBIกB<��กRX<CIGก>TกUBNaKC?A8BC<JK`;VA8BCLMKBNONI
L<PQR7MR7กB<kRWA8BCNaKRSJgNI<JY`XXd?QLYoId?QSRC<GX:WK 
 
3.�	����� ���
ก�� ��'��ก��ก	������ก3�ก	�
�� ��'	�������ก	�
�� ���$
�	� 

7BI89OGSd?QLก?QS8MKR7กGXกB<@RIdGกUVกB<LM?SIRKB7R97`;VกB<LM?SIkRWA8BCLFPQRY�R7กGI
กB<;RกL;?SI8<<=ก<<C  �TQ7NI@g8II?\OVC?<BS;VLR?SWMR77BI89OGSd?QLก?QS8MKR7กGX;GกU=VกB<
@RId?QOVig8SIGก>TกUBNaKC?A8BC<JKA8BCLMKBNOd?QkJก[KR7Lก?QS8กGXกB<;RกL;?SI8<<=ก<<C   mWS:WK
Y<Bก�NaKLatINI7BI89OGS [;RWOI:WK`@W7NaKLatI^;MR7กB<89OGSOBก7BI89OGS WG7[gR:YI?\ 

Sabieh (2002) :WKNiKก;hgC[G8RSgB7LYoIIGก>TกUBiG\IYrd?Q 1 O_BI8I 30 AINI89iBLRก
dB7WKBI89dSB>B@[<b >B@[<bARCF98L[R<b a<PR89>8ก<<C>B@[<bd?Q<GXLMKBL<?SINIaKR7L<?SI89iB
lBUBRG7ก�Ud?QLYoI<BS89iBMR7กB<Y<GXY<h7lBUB ^JKL<?SIOV:WK<GXกB<@RIdGกUVd?Q^@C^@BI กB<
LM?SISgRaIKB`;VกB<LM?SIL<?S7A8BC <8CdG\77BILM?SINI<BS89iBd?QLYoI@g8IaITQ7MR7A8BC[KR7กB<
LFPQRd?QOV@_BL<tOกB<>TกUBOBกCaB89dSB;GS กB<>TกUB:WKCRXaCBS7BImWSNiKARCF98L[R<bLFPQRNaK
IGก>TกUBC?R9@<VNIกB<RRก`XXL8tX:�[b IGก>TกUBOV:WKL<?SI<JKMG\I[RIMR77BI89OGSFP\I]BILFPQR
@<KB7<BS7BIกB<89OGSNI<JY`XXMR7 APA (APA research paper) �TQ7NIกB<>TกUBI?\:WKNaK`I8dB7 
5 MG\I[RINIกB<d_B7BI89OGSd?Q:WK<GXCRXaCBS Y<VกRXWK8S MG\I[RI`<ก กB<CRXaCBS7BId?QdKB
dBSNaKกGX^JKL<?SI NIMG\I[RII?\^JKL<?SIOV:WK<GXกB<��กdGกUVdB7กB<A9WLFPQRd?QOVY<GXY<h77BI:Y[BC
A8BCA9WMR7[ILR7`;V@<KB7A8BC<JK@TกกB<LYoILOKBMR77BI ^JKL<?SIOV@BCB<k8B7`^I7BImWS
A8BCA9WMR7[ILR7 C?กB<ก_BaIW8GI@g77BI`;VกB<NaKMKRCJ;SKRIก;GX mWSNI[RIdKBSMR7
<BS89iB^JKL<?SIOV[KR7@g7LRก@B<<BS7BINI<JY`XXMR7 APA F<KRCกGXกB<@<KB7L8tXLFOd?Q`@W7
aG8MKRกB<89OGSd?QLYoIกB<L;PRกMR7[G8LMBLR7 L7PQRI:MNIกB<LM?SINIMG\I[RII?\ กtAPR LIP\RaB@B<Vd?Q
IGก>TกUBNiKLYoI@g8IaITQ7MR7<BS7BIOV[KR7kJกI_BCBLiPQRCmS7:Y@JgLRก@B<d?QLYoIMKRA8BC`;V
LRก@B<d?Q LYoIaIKBRKB7R97 `;VกB<LiPQRCmS7:Y@JgLRก@B<MKRA8BCOV[KR7`@W7a<PRLY�W:Y@Jg
`a;g7MKRCJ;L<9QC[KILFPQR`@W7NaKLatILRก@B<d?QI_BCBNiKLYoI`a;g7MKRCJ;MR7กB<LM?SI NI[RIdKBS
MR7<BS89iBIGก>TกUBOV[KR7<BS7BIaG8MKRmWSYBกLY;gBNaKกGX^JK@RI`;VNaKกGXLFPQRI<g8CiG\I 
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LFPQRNaK:WKกB<<VWC@CR7`;VMKRA9WLatIOBกiG\IL<?SI8gB7BId?Qd_BC?A8BC@<KB7@<<Ab LYoIR9@<V`;VC?
;GกU=VL~FBVLaCBV@CกGXกB<d_B<BS7BIกB<89OGS mWSกB<8B7`^I7BI @BCB<kd?QOV`Xg77BINI
`[g;V@GYWBab :WKWG7I?\ 

@GYWBab`<ก aG8MKRdGQ8:Y `;Vก<RX7BILXP\R7[KI 
@GYWBabd?Q@R7 aG8MKRd?Q`AX;7 `;VกB<L<9QC[KIกB<NaKaCBSLa[hRKB7R97NI7BI กB<@<KB7L8tX:�[b 

`;VL<9QC[KId?QOVN@gMKRCJ;:YNIL8tX:�[b 
@GYWBabd?Q@BC กB<Y<GXY<h7ก<RX7BILXP\R7[KI 
@GYWBabd?Q@?Q LRก@B<MR7`a;g7d?QCBMR7LIP\RaB@B<VNI`XX APA `;VกB<OWXGIdTกMKRCJ; 
@GYWBabd?QaKB กB<XGIdTกMKRCJ;;7NILRก@B<MKRA8BC 
@GYWBabd?Qaก ก<RX7BId?QLYoIdB7กB< `;VLRก@B<SPISGId?QC?A8BCkJก[KR7NIL8tX:�[b 
@GYWBabd?QLOtW <gB7`;VLRก@B< 
@GYWBabd?Q`YW <BS7BI`;VL8tX:�[bd?Q:WKNIMG\I[RI@hWdKBS 
@GYWBabd?QLกKB กB<`@W7NaKLatI<BS7BI `;VL8tX:�[bmWSกB<<BS7BIYBกLY;gB 

MG\I[RId?Q 2 LYoIMG\I[RId?QC?A8BCiGWLOILFPQR[9W[BC^; LYoIMG\I[RId?Q^JK@RINaKกB<@RINI
MG\I[RIMR77BI89OGS`;VA8BCA9W<8XSRWMR7กB<;RกL;?SI8<<=ก<<C  LYoIกB<@RI8gBOVL;PRก
aG8MKRd?Q@INO:WKRSgB7:<`;Vd_BNaKaG8MKRC?A8BC`AX;7 @RINaKIGก>TกUBd<BXkT7`a;g7d?QCBMR7
MKRCJ;LXP\R7[KI`;V;_BWGXd?Q@R7 `;VOV@BCB<kAKIaBLIP\RaB@B<VLFPQRd_BmA<7กB<89OGS:WKOBกd?Q:aI 
@RIkT789e?กB<OWXGIdTก`;VกB<RKB7R97 (กB<@<hYกB<NiKLA<PQR7aCBSRKB7R97 กB<kRWA8BC `;V
A8BCA9WLatI@g8IXhAA;) กB<@RILก?QS8กGXกB<;RกL;?SI8<<=ก<<C (กB<mก7 กB<:CgNiKกB<RKB7R97 
`;V7BI[GWYV) 89e?กB<RSgB7:<d?QOVa;?กL;?QS7กB<;RกL;?SI8<<=ก<<C  89e?กB<d?QOVkgBSmRIMKRCJ;
OBกกB<XGIdTก:Y@JgกB<OGWd_B<gB7 กB<`กK:M7BI`;VกB<OGW<JY`XXaIKBก<VWBU8gBOVd_B:WKRSgB7:< 

MG\I[RId?Q 3 กB<d_BNaKA8BCก;G8ARCF98L[R<bC?IKRSd?Q@hW`;VกB<@<KB7L8tXLFO mWSกB<��ก
Y�9XG[9Lก?QS8กGXกB<NiKARCF98L[R<b `;VกB<NiKARCF98L[R<bLFPQRกB<L<?SI<JK [;RWOII_BA8BC<JK:Y
@<KB7L8tXLFO 

MG\I[RId?Q 4 A8BCLMKBNOd?Q:WK<GXOBกMG\I[RI7BI89OGS LYoIMG\I[RId?Q^JKL<?SIOV[KR7`@W77BI
d?Q:WK<GXCRXaCBS `;VC?กB<@RILก?QS8กGXกB<I_BaIg8SกB<L<?SI<JK`[g;VaIg8S:Y@Jgก<VX8IกB<กB<
LM?SI<BS7BIdG\7aCW C?กB<NaKกB<<VWC@CR7`;VNaKMKRCJ;SKRIก;GXNI`[g;VMG\I[RId?QIGก>TกUB:WK
d_B:Y`;K8 

MG\I[RId?Q 5 กB<SPISGILFPQR<VCGW<V8G7กB<;RกL;?SI8<<=ก<<C  LYoIMG\I[RILFPQRSPISGI8gB
IGก>TกUBC?A8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C  ^JKL<?SIOV[KR7@BCB<kI_BFBMG\I[RI
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`[g;VMG\I[RI:YNiKNImA<7กB<89OGS:WK `;V@BCB<kY<VLC9ILFPQR[GW@9I:WKWK8S[ILR78gBOV@BCB<k
OGWd_BmA<7กB<89OGS:WKRSgB7:<d?QY<B>OBกกB<;RกL;?SI8<<=ก<<C   �TQ7kKBIGก>TกUBC?กB<;Rก
L;?SI8<<=ก<<CLก9WMT\I กtRBOC?^;[gRกB<:WK<GXAV`IINI<BS89iB�TQ7RBOOVLYoI F :WK 

OBกกB<>TกUBI?\ FX8gB^JKL<?SId?QY<V@XA8BC@_BL<tONIกB<OGWd_BmA<7กB<89OGSd?QY<B>OBก
กB<;RกL;?SI8<<=ก<<CC?kT7 50 LYR<bL�tI[b 

Duff, Rogers and Harris (2006: 673 s 681) :WKd_BกB<>TกUB89OGSLFPQRFGHIBA8BC<JK
A8BCLMKBNOLก?QS8กGXกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBNI<VWGXY<9ZZBmd @BMB89iB
89>8ก<<C>B@[<b 16 AId?Q:WKkJกFX8gBC?กB<;RกL;?SI8<<=ก<<C mWSกB<NaKA8BC<JKmWSกB<OGWLYoI 
workshop �TQ7LYoI<BS89iBd?Q@IGX@IhIกB<L<?SI<JKd?QLiPQRCmS7กGXกB<L<?SI<JKMR7@kBXGI <BS;VLR?SW
MR7<BS89iBOVY<VกRXWK8SกB<NaKA8BC@_BAGZกGXกB<RKB7R97 กB<LM?SIdXd8I8<<=ก<<C `;V
กB<NaK<BS;VLR?SWMR7mA<7@<KB7MKRL@IRMR77BI89OGS workshop OVY<VกRXWK8S 6 MG\I[RI 
:WK`กg กB<`IVI_B@JgaIdB7MR7กB<>TกUBNIdB7m;ก[V8GI[ก กB<OGWaBd<GFSBก<NaKdB7RRI:;Ib 
workshop กB<aBA8BC<JKdB789iBกB< 7BId?QCRXaCBS:Y@JgกB<��กY�9XG[9dGกUV`;VA8BCLMKBNONI
dGกUVdB7กB<LM?SI`;VกB<RKB7R97 87O<MR7^JKLM?SI `;VกB<i?\NaKLatIA8BCL@?QS7d?QOVLYoIA8BC
;KCLa;8MR7IGก>TกUB mWSOVC?RBOB<Sbd?QY<TกUBNaKA_B`IVI_BLก?QS8กGX[G8RSgB7MR7กB<LM?SI 
IGก>TกUB@BCB<kd?QOV:WK<GXMKRCJ;SKRIก;GXLก?QS8กGXA8BC�PQR@G[SbdB789iBกB<MR7`a;g7MKRCJ;d?Q:WK
kJกI_BCBNiK กB<NiK`a;g7MKRCJ;�TQ7OVY<VกRXWK8SกB<`Y;A8BCaCBS`;V/a<PRกB<89LA<BVab `;V
LA<PQR7CPRd?QNiKNIกB<RKB7R97  
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[B<B7 2.3 mY<`ก<C`;VLdAI9ALFPQRa;?กL;?QS7กB<;RกL;?SI8<<=ก<<C 

@GYWBab mY<`ก<Cd?QOGWNaK ก;Shdeb 
1 กB<`IVI_B<BS89iB  
2 กB<@<KB7A8BCLMKBNO:Y@JgaIdB7MR7m;ก

[V8GI[ก 
กB<`IVI_BA8BC<JKdB789iBกB<NIm;ก[V8GI[ก กB<`@W7NaK
LatIRSgB7@G\I � MR7WB[KBLX@d?QOVNaKIGก>TกUBL<9QCกGX7BId?Q
:WK<GXCRXaCBSLYoI7BI`<ก 

 กB<OGWaBd<GFSBก<NaKdB7RRI:;Ib Workshop dB7RRI:;IbMR7กB<a;?กL;?QS7กB<;RกL;?SI
8<<=ก<<C  กB<`IVI_BกB<RKB7R97 

3 - 12 Workshop A8BC<JKdB789iBกB< กB<NiKWB[KBLX@dB7R9L;tกd<RI9ก@b/workshop NIL<PQR78B<@B< 
  กB<`IVI_B@JgกB<RKB7R97 
  กB<LM?SI`;VกB<NiK`a;g7d?QCBMR7MKRCJ; 
  กB<LM?SILFPQRdXd8I8<<=ก<<C 
 กB<CRXaCBS7BILFPQRNaK��กdGกUV`;VA8BC

LMKBNONIdB789iBกB< 
7BId?QCRXaCBSNaKd_B �กB<dXd8I8<<=ก<<C� A8BCSB8 
700 A_B  LFPQRdW@RXdGกUVกB<RKB7R97/dGกUVdB7กB<LM?SI 
[<8O`;VNaKAV`IImWSRBOB<Sb^JKX<<SBSMR7<BS89iB 

   
 กB<i?\NaKLatIA8BCL@?QS7MR7IGก>TกUB IGก>TกUBd?Qd_B7BId?Q:WK<GXCRXaCBSkKBY<VLC9I`;K8L@?QS7d?QOV

;KCLa;8OVkJก@g7[gR:YSG7RBOB<Sbd?QY<TกUBLFPQRLF9QCกB<L<?SI<JK 
7 - 13 87O<MR7^JKLM?SI dB7RRกdB7lBUB`;VdB789iBกB<d?Q:WKi?\NaKLatIOBก7BILM?SI

d?Q:WK<GXCRXaCBSNaKd_BNI7BI`<ก 
  กB<Y<VihC7BILM?SILYoI<BS@GYWBabRSgB7:CgLYoIdB7กB<

LFPQRd?QOV@<KB7A8BCLMKC`Mt7NaKกGXกB<LM?SI`;VNIdB7A8BC<JK
dB789iBกB< 

13  IGก>TกUBI_B<gB7MR77BId?QC?A8BCกKB8aIKBCB`@W7 
  ก_BaIW@g7MKRL@IRmA<7กB<89OGS 

d?QCB : WGW`Y;7OBก Duff, Rogers and Harris, 2006. International engineering students s 
avoiding plagiarism through understanding the Western academic context of 
scholarship. European Journal of Engineering Education. 31(6): aIKB 677. 

^;กB<>TกUB:WK`@W7NaKLatI8gBC?A8BCiGWLOI`;VกB<;W;7NILa[hกB<=bMR7กB<;Rก
L;?SI8<<=ก<<CNI<BS89iB `CK8gBกB<@RIOVLY;?QSI`Y;7^JK@RINI`[g;VlBAL<?SI �TQ7กB<>TกUB
:WK`@W7NaKLatI8gBY�OOGSdB7^JK@RI`[g;VXhAA;C?IGS@_BAGZIKRSก8gBd?Q@GCFGIebกGXA8BCA7RSJgMR7
A8BC<JKNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C `;VSG7A7C?กB<kgBSmRIMR7A8BC<JK`;VกB<SRC<GX
CB[<]BIOBก<BS89iBaITQ7:Y@Jg<BS89iBkGW:YmWS^gBIกB<C?Y�9@GCFGIebกGXIGก>TกUBRSgB7LYoI
dB7กB<`;V:CgLYoIdB7กB<  
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Brown, et al.,(2008: 140 s 156) :WK>TกUB89OGSmWSNiKกB<FGHIBกB<L<?SI<JKmWS^gBI
mA<7กB<@RIกB<RKB7R97d?QNiK@PQRกB<L<?SI<JKmWS audio s visual dB7RRI:;Ib 6 RSgB7 mWS
A<RXA;hC:YkT7R7AbY<VกRXMR7กB<LM?SIdB789iBกB< กB<RKB7R97 กB<;RกL;?SI8<<=ก<<C `;V
กB<NiK�R�`8<b EndNote LFPQRกB<RKB7R97:WKRSgB7:< �TQ7กB<L<?SI<JKOV^gBI:YNI�R�`8<bd?QL<?Sก8gB 
the horizon wimba software `;VC?กB<LMKBkT7mWS^gBIกB<LiPQRCmS7กGX blackboard interactive 
teaching software d?QkJกNiKmWSก;hgCMR7CaB89dSB;GS :WKRRก`XXCBLFPQRNaKNiKกGXIGก>TกUBiG\IYrd?Q 
1 NI@BMB89iB89dSB>B@[<b@hMlBFMR7CaB89dSB;GSNIRG7ก�U NIกB<>TกUBA<G\7I?\ mA<7กB<:WKC?
@g8IY<VกRX 5 @g8I ก;gB8APR @g8I`<กLYoI`XX@RXkBCd?Q:WKkJกRRก`XXCBLFPQRdW@RXA8BC<JK
FP\I]BId?Q@GCFGIebกGXกB<RKB7R97`;VLFPQRXGIdTก8gBLYoIY<VLldRV:<MR7d<GFSBก<dB7
R9L;tกd<RI9ก@bกgRId?QOVLMKBkT7d<GFSBก<NIกB<L<?SI<JK @g8Id?Q@R7 Y<VกRXWK8S [G8`dIMR7กB<
L<?SI<JK 6 RSgB7 @g8Id?Q@BC LYoIกB<NaKY�ZaBMR7ก<=?กB<RKB7R97 2 ก<=?d?QNaK`กK:M @g8Id?Q@?Q OV<8C
:YkT7กB<@_B<8OกB<LY;?QSI`Y;7NIA8BCLiPQR`;VA8BC<JKLก?QS8กGXกB<RKB7R97a;G7OBกd?Q:WKL<?SI<JK:Y
`;K8LigILW?S8กGIกGXกB<dW@RXกgRIL<?SI IGก>TกUBOVkJกNaKL8;BLFPQRNaK[RX`XX@RXkBCNaK
@CXJ<=bLigILW?S8กGI @g8I@hWdKBSOVLYoIกB<dXd8IdB7@k9[9LFPQR[GW@9I8gBC?A8BC@GCFGIebกGI
RSgB7:<MR7MKRA_BkBCNIกB<dW@RXกgRI`;Va;G7OBกL<?SI<JK`;K8 `;VC?7BId?QIGก>TกUBOV:WK<GX
CRXaCBSOBก<BS89iBI?\LFPQRLYoIกB<Y<VLC9IA8BC<JKMR7IGก>TกUB กB<89LA<BVabMKRCJ;dG\7aCWdB7
@k9[9OVNiK SPSS NIกB<89LA<BVab 

^;กB<>TกUB:WKFX8gB IGก>TกUB 74.5 LYR<bL�tI[b:WKi?\NaKLatI8gBC?A8BCiGWLOId?QF8กLMBOV
:Cg:WK<GXกB<@RINIกB<RKB7R97:WKRSgB7kJก[KR7[G\7`[gNIRW?[ 62.7 LYR<bL�tI[b :WK`@W7NaKLatIกB<
@JZL@?Sa;Gก]BI8gBMKRCJ;CBOBก`a;g7:aI 56.9 LYR<bL�tI[b:WK`@W7NaKLatI8gBC?A8BC<JK8gBOVRKB7R97
LIP\RaB@B<VOBกR9IL[R<bLIt[:WKRSgB7:< @g8IMR7A8BCLiPQRCGQINIกB<RKB7R97 :WKFX8gBIGก>TกUBmWS
lBF<8CC?A8BCLiPQRCGQI[Q_BNIA8BC@BCB<kd?QOVRKB7R97:WKRSgB7kJก[KR7 @_Ba<GXกB<NiK�R�`8<b (LigI 
EndNote) `;VกB<RKB7R97LIP\RaB@B<VOBกR9IL[R<bLIt[ IGก>TกUBOV<BS7BI8gBF8กLMBOVLiPQRCGQI
RSgB7CBกNIกB<RKB7R97mWSNiKLA<PQR7aCBSRKB7R97mWS[<7`[gLYoINI7BIFP\I]BI 17.3 LYR<bL�tI[b
MR7IGก>TกUB:WK<BS7BIkT7กB<:CgC?A8BCLiPQRCGQIL;SdG\7aCW mWS[G8L;Md?Q<BS7BI8gB :CgC?A8BC
LiPQRCGQIL;SOV;W;7NIกB<dW@RXa;G7L<?SI `;VC? 4 dGกUVWK8SกGI APR A8BCA9WOBก^JKLM?SId?Q
a;Bกa;BS กB<NaKMKRCJ;`กgXB7AILก?QS8กGX8gBOVRKB7R97:WKRSgB7:< กB<RKB7R97LIP\RaB@B<VmWSกB<
kRWA8BC `;VกB<RKB7R97mWSNiK@9Q7d?QRKB7R97kT7mWS[<7�TQ7:WK`@W7กB<Y<GXY<h7NIA8BCLiPQRCGQIMR7
IGก>TกUBRSgB7C?IGS@_BAGZdB7@k9[9 `[gA8BCLiPQRCGQIOVSG7A7[Q_BNIก<=?MR7กB<RKB7R97`a;g7MKRCJ;
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OBกR9IL[R<bLIt[ `;VกB<NiK<VXXกB<X<9aB<OGWกB<mWSกB<RKB7R97dB7R9L;tกd<RI9ก@b IRกOBกI?\
^;กB<>TกUBSG7`@W78gBA8BC<JKLก?QS8กGXกB<;RกL;?SI8<<=ก<<CdG\7กgRI`;Va;G7กB<L<?SI<JK 
IGก>TกUBOVC?กB<Y�9XG[9d?QRgRI`RCBกd?Q@hWNIก<=?MR7กB<NiKLA<PQR7aCBS8<<A[RId?QkJก[KR7
LFPQRd?QOVi?\NaKLatI8gB MKRA8BCLYoI@9Q7d?QRKB7R97kT7mWS[<7`;V:CgNigLYoIกB<kRWA8BC (�TQ7C?AgB 88.2 
LYR<bL�tI[b`;V 83.7 LYR<bL�tI[b[BC;_BWGX) LกPRXaITQ7NI@BCMR7IGก>TกUBOV:Cg@BCB<k`@W7NaK
LatIF�[9ก<<CกB<;RกL;?SI8<<=ก<<Cd?Q@GCFGIebกGXA8BC[KR7กB<NIกB<NiKLA<PQR7aCBSMR7@9Q7d?Q
RKB7R97kT7`;VกB<RKB7R97LCPQR@9Q7d?QRKB7R97kT7mWS[<7:WKRSJgNIY<VmSAd?QSB8MT\I dG\7กgRI`;Va;G7กB<
L<?SI<JK (ก<=?I?\C?AgBLdgBกGX 31.4 LYR<bL�tI[b`;V 32.7 LYR<bL�tI[b[BC;_BWGX) IGก>TกUBSG7i?\NaKLatI
WK8S8gBF8กLMBLiPQRdGกUVMR7กB<RKB7R97d?Q:WKL@IRNaKL<?SINImA<7กB<�TQ7LYoId?Q[KR7กB<kT7 88.5 
LYR<bL�tI[b `;VกB<L<?SI<JKWB[KBLX@LFPQRกB<X<9aB<OGWกB<กB<RKB7R978gBLYoIกB<;7dhId?QW?NIig87
<VSVL8;B 3 YrMR7mY<`ก<C mWSC?kT7 86.3 LYR<bL�tI[b OBก^;กB<>TกUBI?\:WKL@IR`IV8gBIGก>TกUB
C?A8BCLiPQRCGQIIKRSก8gBNIdGกUVกB<RKB7R97MG\I@J7MT\ImWSL~FBVNIกB<RKB7R97`a;g7MKRCJ;d?QCBOBก
L8tX:�[b[gB7 �  

McGowan `;V Lightbody (2008: 16 s 30) @_Ba<GXกB<>TกUBI?\:WKLYoIกB<CRXaCBS
7BILFPQRFGHIBIGก>TกUBNIก;hgCIGก>TกUBiB8�gR7ก7d?QL<?SIlBUBRG7ก�ULYoIlBUBLF9QCL[9C  
(EAL students) (english as additional language) NIกB<RKB7R97dB789iBกB<[BCmY<`ก<CกB<
L<?SIMR7CaB89dSB;GSNI[V8GI[ก NI<BS89iBกB<XGZi?กB<L79IMR7IGก>TกUBiG\IYrd?Q 2 LFPQRNaKLก9W
A8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C  กB<89LA<BVabNaK^;;GFebd?Qi?\NaKLatI8gB กB<
CRXaCBS7BIC?^;NIกB<@IGX@IhIA8BCLMKBNOMR7IGก>TกUBNIL<PQR7MR7กB<RKB7R97`;VกB<;Rก
L;?SI8<<=ก<<C `;VSPISGINIA8BC[KR7กB<d?QOVC?กB<>TกUBกB<;RกL;?SI8<<=ก<<C�\_BmWS
[;RWmY<`ก<CกB<>TกUB `;VกB<CRXaCBS:WKkJกFX8gB@BCB<k@IGX@IhIAh=lBFNI7BILM?SI
MR7IGก>TกUB @_Ba<GXกB<CRXaCBS7BId?QLYoIกB<;RกL;?SI7BIOVRSJgNIX<9XdMR7<BS89iBd?QLYoI
aG8MKRdB7กB<XGZi?กB<L79I MKRA_BkBCNIกB<Y<VLC9IOVNaKI\_BaIGก 20 LYR<bL�tI[b �TQ7OVCRXaCBS
NaK7BIO_BI8I 3 7BI`กgIGก>TกUB APR workshop dB7RRI:;Ibd?QNaKIGก>TกUBd_BNaK@CXJ<=b กB<
RKB7R97RSgB7kJก[KR7MR7L<?S7A8BCd?QLM?SIMT\IกgRIO_BI8I 925 A_B [BCCBWK8S<BSกB<MR7กB<
RKB7R97d?QLก?QS8MKR7กGI (กB<NaKLก<WOVNaKAV`II@J7@hWLYoI 10 AV`II) กB<LM?SI@<hYmWSNiKA_B
O_BI8I 500 A_BNI7BIdB7WKBIกB<XGZi? (Lก<Wd?QNaKOV@J7@hWLYoI 10 AV`IILigIกGI) 7BI 3 7BI
MR7@g8I`<กกtLFPQRNaKIGก>TกUBLMKBNOdB7RRกd?QLก?QS8MKR7กGXกB<;RกL;?SI8<<=ก<<C`;VกB<
RKB7R97 mWSNI@g8IMR7L<?S7A8BC:WKNaKY<VLldMR7กB<;RกL;?SI8<<=ก<<Cd?Qa;Bกa;BSLFPQRNaK
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IGก>TกUBC?Y<V@XกB<=b`;V��ก�I`กK:MA8BC^9WF;BWNaKC?A8BCkJก[KR7 �TQ7OVY<VกRXWK8S @9Q7d?Q
:WKRKB7R97kT7 6 MKR NIO_BI8II?\ 2 MKR[KR7C?กB<LY;?QSI`Y;7`[g:CgNigก<=?MR7กB<kRWA8BC R?ก 2 
MKRLYoIกB<kRWA8BC LF<BVIGก>TกUBCGกOVLiPQR8gBkKBLIP\RaB@B<V:Cg:WKkJกRKB7R97mWS[<7 กt:Cg[KR7
C?กB<RKB7R97 1 MKRLYoIกB<RKB7R97lBSNIกB<RgBI LF<BVIGก>TกUBCGกRKB7R97`a;g7d?QCBL<9QC[KI
CBกก8gBLIP\RaB@B<Vd?QLMKBkT7 R?ก 1 MKR@hWdKBSLYoIกB<RKB7R97d?Q@GCFGIebกGXกB<NiKA8BCA9W/7BI89OGS 

กB<NaKLก<WOVMT\IRSJgกGXAh=lBFMR7กB<Rl9Y<BSm[K`SK7NaKLa[h^;MR7IGก>TกUB ^;;GFeb
:WKi?\NaKLatI8gB 89 LYR<bL�tI[bMR7IGก>TกUB^gBI7BId?Q:WKCRXaCBSNaKd_BmWSL~;?QSLก<W 69 
LYR<bL�tI[b L~;?QS`;K8@_Ba<GX7BId?QLYoIกB<;RกL;?SI8<<=ก<<COVLYoI 77 LYR<bL�tI[b `;VC? 11 
LYR<bL�tI[b;KCLa;8 @_Ba<GXก<=?กB<@<hYL<?S7A8BC AV`IImWSL~;?QSLYoI 62 LYR<bL�tI[b `;VC? 13 
LYR<bL�tI[bd?Q;KCLa;8 กB<>TกUB:WKi?\NaKLatI8gB IGก>TกUBC?A8BCLMKBNONIกB<RKB7R97W?CBก 

Chanock (2008: 3 s 15) :WK@_B<8OIGก>TกUBNIaKR7L<?SI@G7AC89dSBMIBWNaZg 2 
aKR7L<?SILFPQRkBCLก?QS8กGXaIdB7d?QIGก>TกUBOVkJกABWa8G7d?QOVNiK`a;g7d?QCBNIกB<LM?SINIYr
@hWdKBSLCPQRL<?SIRSJgNI<VWGXCGeSC>TกUBNIm<7L<?SI ^;กB<>TกUB:WKi?\NaKLatI8gB 34 LYR<bL�tI[bMR7
IGก>TกUB:WK<BS7BI8gB:Cg:WKkJกABWa8G7LFPQRd?QOVRKB7R97`CK`[gOVLYoIกB<RKB7R97@9Q7d?QRKB7R97kT7
mWS[<7 `;V 66 LYR<bL�tI[bMR7IGก>TกUB<BS7BI8gB:Cg:WKRKB7R97กB<LM?SIRl9Y<BSMR7[ILR7OBก
LIP\RaB@B<Vd?Q:WKFXNI`a;g7MKRCJ; 25 LYR<bL�tI[bMR7IGก>TกUB<BS7BI8gBF8กLMBRKB7R97LIP\RaB
@B<Vd?QLYoI@9Q7RKB7R97kT7`[gLF?S7NIaCBSLa[h `;VC?LF?S7 41 LYR<bL�tI[bd?Q[KR7กB<OV��ก�IกB<
RKB7R97`XXLW?S8กGIกGXd?QNiKLYoICB[<]BINICaB89dSB;GS IRกOBกI?\กB<>TกUBI?\ SG7:WKC?MG\I[RI
MR7กB<��กY�9XG[9LFPQRNaKA8BC<JK`กgIGก>TกUBLก?QS8กGXกB<NiK`a;g7MKRCJ; `;VLFPQRLYoIกB<LF9QCกB<
<V`8W<V8G7NI<Va8gB7^JK@RIMR7A8BC�GX�KRINIกB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NO NIกB<
d_B7BIก;hgCกGXd?QY<TกUBMR7IGก>TกUB mWSd?QY<TกUBdG\7aCW`;VaIg8SFGHIBdB789iBกB<:WK^;9[
ก9Oก<<C`;Vd<GFSBก<d?QOVig8SNIL<PQR7I?\NaKกGXdG\7IGก>TกUB`;VRBOB<Sb LFPQRNaKC?กB<LMKBkT7LIP\RaB
@B<VNIL8tXd?QIGก>TกUB@BCB<k:WK<GXA_BY<TกUB:WKmWS^gBIigR7dB7dB7L8tX:�[bMR7CaB89dSB;GSd?Q
Re9XBSกB<;RกL;?SI8<<=ก<<C `;VImSXBSกB<ก<Vd_BA8BC^9WdB789iBกB< C?กB<Re9XBSLFPQR
i?\NaKLatIA8BCLMKBNO^9WLก?QS8กGXA8BCaCBSL<9QC[KIMR77BIdB789iBกB< X<9กB<NaKกB<RKB7R97`กg
^JKRgBI กB<<GX^9WiRX[gR`a;g7d?QCBMR7MKRCJ; Re9XBS8gBA8<OVRKB7R97CBกLdgB:<`;Vd_B:C NaK
[G8RSgB7MR7กB<kRWA8BCd?Q:WK<GXกB<SRC<GX`;V:Cg:WK:WK<GXกB<SRC<GX กB<`IVI_BY<VLld 2 
Y<VLldMR7<VXXกB<RKB7R97�TQ7LYoIกB<RKB7R97mWSกB<XGIdTกa<PR[G8RGกU< C?d<GFSBก<dB7L8tXd?Q
IGก>TกUB@BCB<kd_B7BINId9>dB7d?Q^gBI<VWGXMG\I[RId?Qa;Bกa;BS C?@PQRd?QLYoIRBOB<Sb@RI LFPQR
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ig8SLก?QS8กGXNIL<PQR7MR7กB<ก<Vd_BA8BC^9WdB789iBกB<mWSกB<;RกL;?SI8<<=ก<<C  �TQ7
กB<>TกUBA<G\7I?\OVNiKMR7CaB89dSB;GS LaTrobe (LaTrobe University, Academic 
Development Unit, 2008 RKB7kT7NI Chanock, 2008: 7) 

@_Ba<GXmY<`ก<CกB<@RIMR7 Chanock OVRSJgNI<JY`XXMR7ihWLA<PQR7CPRd?Q@BCB<kOVNiK
NI89iB[gB7 � ig87`<ก � LYoIWG7กB<`IVI_Bd?QLYoIกB<X<<SBSdB789iBกB< `;VC?L8R<biGQId?QY<GXY<h7
MKRCJ;;gB@hWLก?QS8กGXกB<a;?กL;?QS7กB<;RกL;?SI8<<=ก<<Cd?Q@BCB<kaBRgBI:WKNIL8tX:�[bMR7 
AALL (Association for Academic Language and Learning) OVC?NaKRgBIRSgB7@G\I � [BCCB
WK8Sก9Oก<<CกB<[98d?Q@9Q7d?QIGก>TกUB:WKRgBIOVLYoI7BId?QCRXaCBSNaKd_B@_Ba<GX@GYWBabIG\I mWS
L<9QC[KI@GYWBab`<ก OVRe9XBSmA<7@<KB7A8BC<JKd?QNiKNIกB<@IdIB<Va8gB7กGIMR7@CBi9ก กB<NiK
`a;g7d?QCBNIกB<LM?SIdB789iBกB<LFPQR`IVI_BlBSNIก<RX7BII?\ `;VกB<[GW@9INO8gBOVRKB7R97
a<PRkRWA8BCRSgB7:< RV:<`;VLCPQR:< <8CdG\7OVRKB7R97RSgB7:<`;Vd_B:C OBกIG\IL<PQRSCB กB<RgBI
`;Vก9Oก<<CNI@GYWBabd?Q 4 OVNaKA8BC@_BAGZRSgB7Nก;Ki9WกGXกB<NiK`a;g7d?QCBMR7MKRCJ; R?กdG\7SG7
C?`a;g7d<GFSBก<R?ก`a;g7aITQ7d?QLIKI:YNIOhWChg7aCBSdB7@G7AC d?QLYoIXdA8BCdB789iBกB< 
LFPQRNaK^JKRgBIa<PRIGก>TกUBC?A8BC<JK@Tก<g8CNI;GกU=VLYoIihCiIdB789iBกB< กB<>TกUBI?\OT7LYoI
@PQRก;B7MR789e?กB<@RId?QNiKNIกB<LiPQRCmS7igR78gB7<Va8gB7IGก>TกUB`;VRBOB<Sb LFPQR@<KB7A8BC
LMKBNONIL<PQR7MR7กB<RKB7R97mWSกB<ก<Vd_BกGXIGก>TกUBLYoIWG7@CBi9กAIaITQ7MR7ihCiIdB7
89iBกB< 

OBก7BI89OGSOVLatIkT7<JY`XX`;VA8BCFSBSBCd?QOVY<GXY<h7A8BC<JK`;VA8BCLMKBNOMR7
IGก>TกUBNIL<PQR7MR7กB<RKB7R97 dGกUVกB<LM?SI`;VกB<NiKlBUBNI<JY`XXMR7[ILR7RSgB7d?QC?
A8BCkJก[KR7 �TQ7OV;WLYR<bL�tI[bMR7กB<;RกL;?SI8<<=ก<<C`XX:Cg[G\7NO:WKNI<VWGXaITQ7 
RSgB7:<กt[BCSG7C?89e?R?ก89e?aITQ7d?QI9SCI_BCBNiKกGILYoIO_BI8ICBกNIกB<LM?SI7BIdB789iBกB< IGQI
กtAPR LdAI9AกB<kRWA8BC (paraphrasing) �TQ7mWSCBก`;K8^JKLM?SId?QLYoIIGก>TกUBRBOOVSG7C?
A8BC<JKLก?QS8กGXLdAI9ANIกB<kRWA8BCd?Q:CgkJก[KR7IGก OT7d_BNaKI_B:Y@JgกB<kRWA8BC`XXd?Q:Cg:WK
:WK<GXกB<SRC<GX`;VWJL@CPRI8gBLYoIกB<ก<Vd_BA8BC^9WdB789iBกB<:WKR?กY<VLldaITQ7LigIกGI 
`;VOBกกB<dXd8I8<<=ก<<CFX8gBC?7BI89OGSd?QLก?QS8MKR7กGXกB<kRWA8BC WG7I?\ 

Barry (2006: 377 s 384) :WK>TกUBkT7กB<��กกB<kRWA8BCLFPQRd?QOVig8SNaKIGก>TกUB
LMKBNOA_BI9SBCMR7กB<;RกL;?SI8<<=ก<<C NIกB<>TกUBI?\ IGก>TกUB89dSB;GS:WKLM?SIA_BI9SBC
MR7กB<;RกL;?SI8<<=ก<<CกgRI`;Va;G7 6 @GYWBabMR7กB<��ก�IกB<kRWA8BC`;V`a;g7d?QCB
L<9QC[KIMR7กB<RKB7R97 กB<I9SBCMR7IGก>TกUBNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C:WKkJกY<VLC9I
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@_Ba<GXLIP\RaB`;V:WK<8CR7AbY<VกRXL~FBVMR7กB<;RกL;?SI8<<=ก<<CLRB:8K กB<>TกUBI?\:WKNiK
IGก>TกUBO_BI8I 68 AId?Q:WKLMKB<GXกB<L<?SINI<BS89iBกB<FGHIBกB<[;RWig87i?89[LXP\R7[KI mWS
กB<LMKB<g8CLYoI@g8IaITQ7MR7A8BC[KR7กB<MR7<BS89iBI?\ �TQ7<BS89iBI?\OV`Xg7LYoI 2 [RI IGก>TกUB 
35 AIOBก[RI`<กMR7<BS89iBOV:WK<GXกB<dW@RXกgRIกB<��กกB<kRWA8BC (pretest) `;V
IGก>TกUBO_BI8I 28 AIOV:WKd_BกB<dW@RXa;G7OBกกB<��กกB<kRWA8BC`;K8 (posttest) `;VC?
IGก>TกUB 33 AIOBก[RIRPQI � MR7<BS89iBI?\d?QLYoIก;hgCLF9QCL[9C �TQ7NId?QI?\OVLYoIก;hgCA8XAhC 
(control) NiKLYoIก;hgCLFPQRกB<LY<?SXLd?SX posttest NIL<PQR7I9SBCMR7กB<;RกL;?SI8<<=ก<<C  
MKRA_BkBCLYoI@9Q7d?QRKB7R97kT7O_BI8I 6 MKRd?Q:WKNaK^JKLMKB<g8C:WK��กY�9XG[9กB<kRWA8BCOBก
`a;g7MKRCJ;L<9QC[KI MKRCJ;Lก?QS8กGX`a;g7d?QCBMR7@9Q7d?QkJกRKB7R97kT7:WKkJก<8CRSJgWK8S `[g:Cg:WKRSJgNI
<JY`XXCB[<]BIMR7 APA กB<dW@RXdG\7aCW (pretest, posttest `;V control test) :WKkJก`@W7
`;Vก<Vd_BRSgB7L@<tO@CXJ<=bLYoIWG7ก9Oก<<ClBSNIaKR7L<?SI กB<XKBIกB<kRWA8BC 6 @GYWBab
:WKCRXaCBSNaKกGX^JKL<?SINIaKR7`;VNaKI_Bก;GXCB@g7NaKRBOB<SblBSa;G7 1 @GYWBab:WK^gBI:Y 

IGก>TกUB 35 AIOBกก;hgCd?Q:WK<GXกB<��ก�I:WKNaKI9SBCกB<;RกL;?SI8<<=ก<<CNIกgRI
กB<��กกB<kRWA8BC (pretest) kGWOBกIG\IR?ก 6 @GYWBab IGก>TกUBLa;gBI?\:WKd_B7BId?Q:WK<GX
CRXaCBS<BS@GYWBab�TQ7F8กLMB:WK��กRKB7R97mWSกB<kRWA8BCOBกd�U�?FGHIBกB<d?Q@_BAGZ 
LigI d�U�?MR7LF?SLOdb :8ก�R[@ก?\  `;VR?<9A@GI �;� 7BId?Q:WK<GXCRXaCBS`[g;V7BIOV
Y<VกRXWK8S 1 SgRaIKB @9Q7d?QRKB7R97kT7C?A8BCSB8Y<VCB= 100 s 125 A_B IGก>TกUBOVkRWA8BC
`[g;V@9Q7d?QRKB7R97kT7NI 2 `XXd?Q`[ก[gB7กGI mWSกB<��กLdAI9AMR7กB<kRWA8BC `;VกB<NaKกB<
RKB7R97lBSa;G7`[g;VกB<RKB7R97 LFPQRLYoIกB<L@<9CNaK<JKOGกA8BCA9WMR7@:[;bกB<RKB7R97:WKRSgB7
kJก[KR7 IGก>TกUBOVNaKกB<RKB7R97@_Ba<GX`[g;V`a;g7MKRCJ;NI<JY`XX@:[;b APA Lก=�bNIกB<NaK
Lก<W@_Ba<GX`[g;V7BId?Q:WK<GXCRXaCBSNaKd_BNI`[g;V@GYWBabmWSNiKกB<kRWA8BC :WKLYoIกB<
<8COhWd?Q:WK`@W7NaKLatIkT7A8BCLMKBNOMR7กB<RKB7R97 กB<A7:8K�TQ7A8BCaCBSMR7กB<RKB7R97 กB<
RKB7R97d?QkJก[KR7lBSa;G7OBกกB<kRWA8BC`;K8 <8C:YOIkT7กB<NiK<JY`XXMR7กB<RKB7R97d?Q
kJก[KR7 

a;G7OBกกB<L<?SINI@GYWBabd?Q 6 IGก>TกUBOV:WK<GXกB<dW@RXกB<NaKA_BI9SBCกB<;Rก
L;?SI8<<=ก<<CR?กA<G\7 (posttest) LFPQRd?QOVA8XAhCA8BC<JKLก?QS8กGXกB<;RกL;?SI8<<=ก<<CMR7
IGก>TกUBNIig87<VSVL8;Bd?Q^gBI:Y `[g:CgNigOBกY<V@XกB<=bMR7กB<kRWA8BC (กB<L<?SI<JKNI
La[hกB<=b) IGก>TกUB 33 AIOBก[RIRPQIMR7<BS89iBOVSG7A7I9SBCกB<;RกL;?SI8<<=ก<<CNI
@GYWBabd?Q 6 (the �control� group) �TQ7IGก>TกUBNIก;hgCA8XAhCI?\OV:Cg:WKC?กB<CRXaCBS7BINI
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`XXMR7กB<kRWA8BCLYoI<BS@GYWBab`;V:Cg:WKRl9Y<BSaG8MKRMR7กB<;RกL;?SI8<<=ก<<C  
OBกIG\I ก;hgC 3 ก;hgCMR7กB<NaKA_BI9SBCกB<;RกL;?SI8<<=ก<<C (pretest, posttest `;V 
control) OVkJกNaKAV`IIMT\IRSJgกGXLก=�bLW?S8กGI`;VNIL8;BLW?S8กGI mWSOVLYoI89e?กB<NaKLก<W
`XXXRW 

^;กB<>TกUB:WKi?\NaKLatI8gB AV`IIMR7กB<NaKA_BI9SBCกB<;RกL;?SI8<<=ก<<CMR7ก;hgC 
3 ก;hgC (pretest, posttest `;V control ) OVY<Bก�8gB ก;hgCd?QdW@RXlBSa;G7OBกกB<��กกB<kRW
A8BC`;K8 (posttest) OVC?AV`II@J7ก8gBก;hgCd?Q:WK<GXกB<dW@RXกgRIกB<��กกB<kRWA8BC 
(pretest) RSgB7C?IGS@_BAGZdB7@k9[9 `;VOBกกB<89LA<BVabกt:WKFX8gB AV`IINIก;hgCd?QdW@RX
lBSa;G7OBกกB<��กกB<kRWA8BC (posttest) OV@J7ก8gBAV`IIMR7ก;hgCA8XAhCRSgB7C?IGS@_BAGZ
WK8S `;VLFPQRd?QOVSPISGI8gBAV`IId?Q@J7ก8gBNIก;hgCd?QdW@RXlBSa;G7OBกกB<��กกB<kRWA8BC 
(posttest) :Cg:WKMT\IRSJgกGXกB<L<?SI<JKNILa[hกB<=bd?QNaKLก?QS8กGXกB<;RกL;?SI8<<=ก<<Cd?QRBOOV
Y<Bก�Lก9WMT\I:WK[;RWlBAกB<>TกUB กB<NaKA_BI9SBCกB<;RกL;?SI8<<=ก<<CMR7ก;hgCd?Q:WK<GX
กB<dW@RXกgRIกB<��กกB<kRWA8BC (pretest) :WKkJกI_BCBLY<?SXLd?SXกGXกB<NaKA_BI9SBCกB<
;RกL;?SI8<<=ก<<CMR7ก;hgCA8XAhC AV`IIMR7ก;hgCd?Q:WK<GXกB<dW@RXกgRIกB<��กกB<kRW
A8BC (pretest) OV:Cg`[ก[gB7RSgB7C?IGS@_BAGZOBกAV`IIMR7ก;hgCA8XAhC (control) `;V:CgC?
IGก>TกUBAINWd?Q:WKAV`IINIlBSa;G7กB<dW@RX[Q_Bก8gBกgRIกB<dW@RX 

OBก^;กB<>TกUB:WK`@W7NaKLatIกB<LF9QCMT\IRSgB7C?IGS@_BAGZMR7AV`IIกB<NaKA_BI9SBC
กB<;RกL;?SI8<<=ก<<CNI<JY`XXMR7กB<kRWA8BCa;G7กB<��ก`;K8LCPQRLY<?SXLd?SXกGXAV`II
กgRIกB<��กกB<kRWA8BC mWSL~FBVIGก>TกUBdG\7aCWWJLaCPRId?QOV<8CLRBA8BCA9Wd?Q8gBกB<
I_BLRBA_BMR7AIRPQICBNiKLYoIกB<;RกL;?SI8<<=ก<<CLRB:8KNIdG\7@R7MR7กB<NaKA_BI9SBCdG\7กgRI
กB<kRWA8BC`;Va;G7กB<kRWA8BC RSgB7:<กt[BC lBSa;G7OBกกB<��กกB<kRWA8BC IGก>TกUB
OVWJLaCPRIRSgB7CBกd?QOV<8CR7AbY<VกRXmWSL~FBVd?QLF9QCL[9CLMKBCB 2 R7AbY<VกRX8gBLYoIกB<
;RกL;?SI8<<=ก<<C �TQ7:WK`กg กB<I_BLRBA8BCA9WOBกMR7AIRPQICBNiK`;VกB<:CgNaKLA<W9[กGX
`a;g7d?QCBMR7MKRCJ;8gBLYoIกB<;RกL;?SI8<<=ก<<CNIกB<NaKA_BI9SBCMR7กB<kRWA8BCWK8S 

Walker (2007: 387 s 395) :WKd_BกB<dW@RXA8BCC?Y<V@9de9^;MR7กB<��กRX<CmWS
กB<NiKกB<kRWA8BC (paraphrasing training) NIกB<RRก`XXLFPQRY�R7กGIกB<;RกL;?SI
8<<=ก<<C`XX:Cg[G\7NO IGก>TกUB 36 AI:WKLMKB<g8CNI89e?กB<89OGS ก;hgCaITQ7:WK<GXกB<��กRX<CกB<
kRWA8BC `[gNIก;hgCA8XAhCOV:Cg:WK<GX dG\7@R7ก;hgCOVkRWA8BCOBกMKRA8BC 1 SgRaIKBd?QC?<VWGX
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A8BCSBก`;V<VWGXYBIก;B7 mWSMKRA8BCOVC?A8BCSB8YBIก;B7NIA<TQ7`<ก `;VMKRA8BCOVC?
A8BCSB8CBกMT\INI[RIa;G7 

กB<��กRX<CL<9QC[KIWK8SกB<dXd8IRSgB7@G\IMR7ImSXBSA8BC�PQR@G[SbdB789iBกB<MR7
CaB89dSB;GS`;VกB<Re9XBSก�Lก=�bMR7กB<RKB7R97RSgB7LaCBV@C กB<NaKA_BI9SBCMR7กB<kRW
A8BC กB<dXd8I[G8RSgB7MR7MKRA8BCd?Q[GW[RICBOBก`a;g7L<9QC[KI `;VNaK[G8RSgB7d?Q@RWA;KR7
[<7กGIกGX7BId?QC?กB<kRWA8BCRSgB7kJก[KR7`;V7BId?QC?กB<;RกL;?SICB OBกIG\IIGก>TกUBOV
[<VL[<?SCXGIdTกd?Q:WKC?กB<kRWA8BC mWSC?<JY`XX APR dB7WKBI�KBSCPRMR7AR;GCIb IGก>TกUBOV
LM?SIกB<RKB7R97NI<JY`XXMR7 APA `;V[BCCBWK8S@9Q7d?QRKB7R97kT7mWS[<7MR7MKRCJ;@_BAGZ
Lก?QS8กGX`[g;V[RIMR7XdA8BCNILi97Y<VOGกUb NIAR;GCIbdB7M8B IGก>TกUBOVLM?SI@<hYกB<kRW
A8BC RIhZB[NaK@_Ba<GXกB<LY<?SXLd?SXmWS[<7OBก7BIMR7[ILR7`;V7BIL<9QC[KI d?QLYoILdAI9A
d?Q:WK`IVI_B:8KNIaIG7@PR กB<NaK`I8dB7NIกB<NiK7BI[BC`XXMR7 Jordan `;V Zanna (1999 
RKB7kT7NI Walker, 2007: 389) กB<@<hYmWSLIKILIP\RaB@B<V`;VRe9XBS8gBA8<OVNaK^JKRgBId?QC?
A8BC[KR7กB<<BS;VLR?SWRSgB7CBกOV[KR7ก;GX:Y@JgOhWL<9QC[KI WG7IG\IOT7C?A8BCO_BLYoI@_Ba<GX
<BSกB<RKB7R97 lBSa;G7OBกกB<X<<SBS IGก>TกUBOVOGWd_BmA<7@<KB7XGIdTกd?QC?กB<kRWA8BC
RSgB7R9@<VNIXdA8BCLW?S8กGI`;V89FBกUb89OB<=b7BIMR7R?กAIaITQ7lBSNIaKR7L<?SI 

mWS[;RWlBAL<?SI IGก>TกUBOV<8X<8CXGIdTกd?Q:WKC?กB<kRWA8BC`;K8CBF<KRC � กGX
7BI89OGSMR7[ILR7 NI<BS7BI`<ก IGก>TกUBOVC?XGIdTกMR7XdA8BC 5 XdA8BC`;V@<hY 3 
XdA8BC NI7BId?Q 2 LAKBmA<7MR77BI89OGS IGก>TกUBOVC?XGIdTก@_Ba<GXXdA8BC 5 XdA8BCd?QLF9QC
LMKBCB (<8CdG\7aCW 10 XdA8BC) `;V@<hY:8K 8 XdA8BC @_Ba<GX<BS7BIdG\7aCW IGก>TกUBOVC?
XGIdTกกB<kRWA8BC@_Ba<GXXdA8BC 5 XdA8BCd?QLF9QCL[9CLMKBCB (dG\7aCW 15 XdA8BC) `;V@<hY 
12 XdA8BC `CK8gBXGIdTกOBกกB<kRWA8BCOV:Cg:WKkJกNaKLก<W IGก>TกUB:CgA8<OVd_B7BImWS
Y<B>OBกกB<XGIdTก `;V[KR7C?กB<[GกL[PRIIGก>TกUB8gBkKBFXกB<;RกL;?SI8<<=ก<<CmWS<8C
dG\7aCW IGก>TกUBกtOV:WK<GX^;ก<VdX[gRLก<W@_Ba<GX7BId?Q@g7  

NIก;hgCA8XAhC^JK@RI:WK`@W7กB<X<<SBSRSgB7@G\INIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C
`;VกB<kRWA8BCNI[RIL<9QC[KIMR7lBAA;KBSA;T7กGXก;hgCd?Q:WK<GXกB<��กRX<C IGก>TกUBNIก;hgC
A8XAhC:WKY<V@X^;@_BL<tONImA<7กB<89OGSL<9QC[KI`;VกB<LM?SI<BS7BIกB<89OGSNI<JY`XXMR7 
APA `[gIGก>TกUBNIก;hgCA8XAhCOV:Cg:WK<GXกB<NaKLMKB<g8CNIกB<Rl9Y<BSNIL<PQR7MR7กB<;Rก
L;?SI8<<=ก<<C a<PR:Cg[KR7d_BXGIdTกกB<kRWA8BC 
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^;;GFeb:WKi?\NaKLatI8gB :CgC?A8BC`[ก[gB7@_Ba<GXSgRaIKBMKRA8BCd?QC?<VWGXYBIก;B7 
RSgB7:<กt[BCก;hgCd?Q:WK<GXกB<��กRX<COVก<Vd_B:WKW?ก8gBก;hgCA8XAhCNIMKRA8BCd?QSBก`;VSB8
ก8gB d?QIgB@INOกtAPR dG\7@R7ก;hgCOV<BS7BI<VWGXMR7A8BCLiPQRCGQId?QA;KBSA;T7กGINIdGกUVMR7กB<
kRWA8BC กB<AKIFX:WK`@W7NaKLatI>GกSlBFMR7กB<��กRX<CกB<kRWA8BC`;Vd9>dB7d?QOV
I_B:YNiKNIกB<FGHIBIGก>TกUB 

 
!����� 4  ก���
�	�
�$%�ก	�����  

OBกกB<dXd8I8<<=ก<<CdG\7 3 [RI APR [RId?Q 1 กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNO
O_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  :WKFX8gBC?[G8`Y<d?QLก?QS8MKR7กGXกB<;RกL;?SI
8<<=ก<<CMR7IGก>TกUB  :WK`กg <VWGXiG\IL<?SI (Abdolmohammadi and Baker, 2008; Harding, 
et al., 2007; Smyth, Davis and Kroncke, 2009)  RBSh (Eastman, Eastman and Iyer, 2008; 
Atmeh and Al s Khadash, 2008; Zopiatis and Krambia s Kapardis, 2008: 657)  @BMB89iB
(Harding, et al., 2007; Eastman, Eastman and Iyer, 2008; Smyth, Davis and Kroncke, 
2009)  `;V[RId?Q 2  กB<[<8O@RXกB<;RกL;?SI8<<=ก<<C  :WKC?^;กB<89OGSd?Q^gBICBd?QFX8gBdG\7
IGก>TกUB[gB7iB[9 `;VIGก>TกUBiB8LRLi?S[gB7กtC?Y<VLldMR7กB<;RกL;?SI8<<=ก<<CNIa;BS
Y<VLldWK8SกGI  mWSL~FBVกB<;RกL;?SI8<<=ก<<CNIY<VLldd?QLYoIกB<kRWA8BCa<PRNiKA_BNaCg 
(Hochstein, et al., 2008)  `;VกB<;RกL;?SI8<<=ก<<CNIY<VLldกB<kRWA8BCRSgB7:Cg
LaCBV@COVFX:WKCBกLYoIRGIWGX[KI � (Maxwell, Curtis and Vardanega, 2006: 210 s 215)  
<8CdG\7SG7C?A8BCLMKBNORSgB7:CgiGWLOINIก<=?d?QLYoIกB<I_BA8BCA9WMR7AIRPQICBLYoIMR7[ILR7 
(Dawson and Overfield, 2006)  กB<[<8O@RXกB<;RกL;?SI8<<=ก<<COBก89dSBI9FIeb  :WK
FX8gBC?กB<;RกL;?SI8<<=ก<<C`XX�\_BA_BกGX`a;g7L<9QC[KImWSMBWกB<NaK`a;g7d?QCBMR7MKRCJ;  
กB<:CgNiKLA<PQR7aCBSRKB7R97NIMKRA8BCd?QI_BCBOBก`a;g7MKRCJ;L<9QC[KI `;VC?กB<RKB7R97d?Q:Cg
kJก[KR7 (Pecorari, 2003, 2006; Mark and Melissa, 2005)  @g8I[RId?Q 3 กB<@RIdGกUVกB<
LM?SI`;VกB<RKB7R97  OBกกB<dXd8I8<<=ก<<C:WK^;FX8gB  กB<@RIdGกUVกB<LM?SI`;VกB<
RKB7R97@g8INaZgOVLIKI:Yd?QdGกUVMR7กB<kRWA8BC`;VกB<RKB7R97RSgB7kJก[KR7  mWS@BCB<kd?QOV
I_BA8BC<JKd?Q:WKOBกกB<L<?SI:YY<VShก[bNiKNI7BILM?SI  กB<OGWd_B<BS7BI  `;VกB<LM?SImA<7<gB7
MR77BI89OGS (Sabieh, 2002; Duff, Rogers and Harris, 2006; Chanock, 2008)  d?Q@BCB<k@RI
@RW`d<กLYoIก9Oก<<CY<VกRXNI89iB[gB7 � กGI:WK  WG7IG\I  OBกกB<d?Q^JK89OGS:WKY<VC8;[G8`Y<d?QC?
A8BCLก?QS8MKR7กGXกB<;RกL;?SI8<<=ก<<C[BCd?QY<Bก�WG7ก;gB8OBกdG\7 3 [RI`;K8 ^JK89OGSOT7:WK
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I_B^;d?Q:WKOBกกB<Y<VC8;[G8`Y<OBก7BI89OGSd?Q^gBICBCBก_BaIWLYoIก<RXA8BCA9WNIกB<89OGS
NIกB<>TกUBA<G\7I?\  mWS`Xg7RRกLYoI 3 <VSVd?Q@RWA;KR7กGXกB<dXd8I8<<=ก<<CdG\7 3 [RI  
WG7I?\ 

                                                                                                                                      
           <VSVd?Q 1 
                                                                    
                                                                    <VSVd?Q 2                               <VSVd?Q 3 
                                                                                                   
 
 
 
 
 
 
 
 
  lBF 2.2 ก<RXA8BCA9WNIกB<89OGS 
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����� 3 

��5�$�	
���ก	�����  

 กB<>TกUBA<G\7I?\C?8G[khY<V@7AbNIกB<89OGS 3 Y<VกB<APR (1) LFPQR89LA<BVab<VWGXA8BC<JK
A8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?
lJC9a;G7[gB7กGI (2) LFPQRFGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GS`;V (3) LFPQR[<8O@RX^;กB<FGHIBA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<Cd?QFGHIBMT\I 
 ^JK89OGS:WKRRก`XXกB<89OGS:8KLYoI 3 <VSV  <VSVd?Q 1 LYoIกB<89LA<BVab<VWGXA8BC<JKA8BC
LMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7
[gB7กGI  `;VLYoIกB<[<8O@RXกB<;RกL;?SI8<<=ก<<COBก89dSBI9FIebmWSกB<NiKLก=�bกB<
Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q^JK89OGS:WKFGHIBMT\I  <8CdG\7กB<[<8O@RXmWSNiKmY<`ก<C
@_BL<tO<JY  <VSVd?Q 2 LYoIกB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C `;V<VSVd?Q 3 LYoIกB<[<8O@RX^;MR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<COBกmY<`ก<Cd?Q:WKC?กB<FGHIBMT\I  �TQ7C?<BS;VLR?SWMR7กB<89OGSNI`[g;V<VSV
WG7I?\ 
 
��I�!��ก	�����  
 ก	����� �� ���� 1 `Xg7LYoI 2 [RI APR [RId?Q 1 กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNO
O_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7
[gB7กGI `;V[RId?Q 2 กB<[<8O@RXกB<;RกL;?SI8<<=ก<<COBก89dSBI9FIebmWSกB<NiKLก=�bกB<
Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q^JK89OGS:WKFGHIBMT\I  <8CdG\7กB<[<8O@RXmWSNiKmY<`ก<C
@_BL<tO<JY 

!����� 1 กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI
8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7[gB7กGI  �TQ7C?[G8`Y<[KI`;V[G8`Y<[BC WG7I?\  

  !�����!'� Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iB  
  !�����!	� A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI

8<<=ก<<C 
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���&	ก����ก�"G�!��� G	� 
���&	ก� 
Y<ViBก<d?QNiKNIกB<89OGS<VSVd?Q 1 LYoII9@9[IGก>TกUBOBก@kBXGIRhWC>TกUB<G]XB; `;V

@kBXGIRhWC>TกUBLRกiI  <VWGXY<9ZZB[<? Y<9ZZBmd `;VY<9ZZBLRกMR7CaB89dSB;GSNI
ก<h7LdFCaBIA<`;VY<9C=�; O_BI8I 852,484 AI (MKRCJ;OBก]BIMKRCJ;RhWC>TกUBMR7@กR.
lBSN[KกB<ก_BกGXWK8S[G8i?\8GWกF<, RKB7kT7NI WUNCA, 2553) 

��	$ก�"G�!��� G	� 
ก;hgC[G 8RSgB7 LYoII9@9[IGก>TกUBY<9ZZB[<?  Y<9ZZBmd`;VY<9ZZBLRกOBก

@kBXGIRhWC>TกUB<G]XB; `;V@kBXGIRhWC>TกUBLRกiI   mWSNiK@J[<NIกB<A_BI8= APR  
n = N/1+Ne2 (Yamane, 1967 RKB7kT7NI@9de9�  e?<@<=b, 2552: 120) OV:WKO_BI8Iก;hgC[G8RSgB7
RSgB7IKRSd?Q@hW APR 400 AI @_Ba<GXกB<>TกUBNIA<G\7I?\OVNiKO_BI8Iก;hgC[G8RSgB7O_BI8I 600 AI  
�TQ7OBกกB<LกtX<8X<8CMKRCJ;กGXก;hgC[G8RSgB7O<97OV:WKก;hgC[G8RSgB7NIกB<>TกUBA<G\7I?\O_BI8I
dG\7@9\I 611 AI 

��I�!��ก	��"G�!��� G	� 
��I���� 1 `Xg7Y<VLldMR7@kBXGIRhWC>TกUBLYoI@kBXGIRhWC>TกUB<G]XB;`;V

@kBXGIRhWC>TกUBLRกiI `;VNiK@kBXGIกB<>TกUBLYoIaIg8SNIกB<@hgCก;hgC[G8RSgB7 `;V@hgC
@kBXGIกB<>TกUB`XX`Xg7iG\IRRกLYoICaB89dSB;GSMR7<G] 8 `ag7 `;VCaB89dSB;GSLRกiI 7 `ag7 

��I���� 2 OBก@kBXGIกB<>TกUBNIMG\Id?Q 1 @hgCA=V`Sก[BCก;hgC@BMB89iB  mWSNiKกB<@hgC
`XX`Xg7iG\I @_Ba<GX@kBXGIRhWC>TกUB<G]XB;  :WKก;hgC@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b
O_BI8I 6 A=V  ก;hgC@BMB89iB89dSB>B@[<b@hMlBFO_BI8I 6 A=V `;Vก;hgC@BMB89iB
89dSB>B@[<b`;VLdAmIm;S?O_BI8I 6 A=V  @g8I@kBXGIRhWC>TกUBLRกiI  :WKก;hgC@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<bO_BI8I 6 A=V  ก;hgC@BMB89iB89dSB>B@[<b@hMlBFO_BI8I 4 A=V 
`;Vก;hgC@BMB89iB89dSB>B@[<b`;VLdAmIm;S?O_BI8I 6 A=V  mWS<8CdG\7aCW`;K8
@kBXGIกB<>TกUB<G]XB;OVC?O_BI8IA=Vd?QNiKLYoIก;hgC[G8RSgB7 18  A=V  @g8I@kBXGIRhWC>TกUB
LRกiIOVC?O_BI8IA=Vd?QNiKLYoIก;hgC[G8RSgB7 16 A=V 

��I���� 3 OBกA=Vd?Q@hgC:WKNIMG\Id?Q 2 d_BกB<@hgCIGก>TกUB`XX`Xg7iG\I mWS`Xg7LYoIIGก>TกUB
NI<VWGXY<9ZZB[<?O_BI8I 300 AI Y<9ZZBmdO_BI8I 180 AI `;VY<9ZZBLRกO_BI8I 120 AI   

��I���� 4 OBกO_BI8IIGก>TกUBd?Q:WK  :WKI_B:YNiKNIกB<<8X<8Cก;hgC[G8RSgB7  `;V:WKก;hgC
[G8RSgB7O<97mWSC?<BS;VLR?SWWG7[gR:YI?\ 
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@kBXGIRhWC>TกUB<G]XB;  (1) CaB89dSB;GS<BilG�OGId<LกUC  46 AI  (2) CaB89dSB;GS
LdAmIm;S?<BiC7A;F<VIA< 48 AI  (3) CaB89dSB;GSCa9W;  62 AI  (4) @kBXGIXG=�9[FGHI 
X<9aB<>B@[<b  42 AI (5) CaB89dSB;GSLกU[<>B@[<b  30 AI (6) OhqB;7ก<=bCaB89dSB;GS  28 
AI (7) CaB89dSB;GSe<<C>B@[<b  50 AI  `;V (8) CaB89dSB;GSLdAmIm;S?F<VORCLก;KBF<VIA<
LaIPR 13 AI 

@kBXGIRhWC>TกUBLRกiI  (1) CaB89dSB;GSLก<9ก 54 AI  (2) CaB89dSB;GSaRกB<AKB:dS 
60 AI  (3) CaB89dSB;GS<G7@9[ 65 AI  (4) 89dSB;GSL�I[ba;hS@b 29 AI  (5) CaB89dSB;GSL�I[b
ORabI 29 AI  (6) CaB89dSB;GSeh<ก9OXG=�9[Sb 16 AI  (7) CaB89dSB;GS><?YdhC 20 AI `;V  
(8) CaB89dSB;GSLdAmIm;S?CaBIA< 19 AI  <BS;VLR?SWก;hgC[G8RSgB7d?QNiKNIกB<>TกUB `;Vก;hgC
[G8RSgB7d?QLกtX<8X<8C:WKO<97 WG7[B<B7 3.1  
[B<B7 3.1  ก;hgC[G8RSgB7d?QNiKNIกB<>TกUB `;Vก;hgC[G8RSgB7d?QLกtX<8X<8C:WKO<97 

MG\Id?Q 1 MG\Id?Q 2 MG\Id?Q 3 <8C MG\Id?Q 4 <8C 
@kBXGIRhWC 

>TกUB 
ก;hgC@BMB89iB/

A=V 
O_BI8Iก;hgC[G8RSgB7  ก;hgC@BMB89iB/

A=V 
O_BI8Iก;hgC[G8RSgB7d?Q:WKO<97  

  Y. [<? Y. md Y. LRก   Y.[<? Y.md Y.LRก  
��L�	�      ��L�	�     

1.C.<BilG�OGId<
LกUC 

��"3 1	�!�#M     ��"3 1	�!�#M     

 ->TกUB>B@[<b 25 - - 25 ->TกUB>B@[<b 23 - - 23 
 -CIhUS>B@[<b� 25 - - 25 -CIhUS>B@[<b� 23 - - 23 

 <8C 50 - - 50 <8C 46 - - 46 

2.C.LdAmIm;S?<Bi
C7A;F<VIA< 

�� � 	1	 �! �#
���
�
(�(� �� 

    �� �  	 1 	 � ! �#
���
�
(�(� � 

    

 -89dSB>B@[<b� 25 - - 25 -89dSB>B@[<b� 25 - - 25 
 -89>8ก<<C� 25 - - 25 -89>8ก<<C>B@[<b 21 2 - 23 

 <8C 50 - - 50 <8C 46 2 - 48 

3.C.Ca9W; �� � 	1	 �! �#
�"�.	F 

    �� �  	 1 	 � ! �#
�"�.	F 

    

 -@BeB<=@hM� 25 - - 25 -@BeB<=@hM� 25 - - 25 
 -dGI[`FdSb 25 - - 25 -dGI[`FdSb 25 - - 25 
 - - - - - �� �  	 1 	 � ! �#

���
�
(�(� � 
    

 - - - - - -@9Q7`8W;KRC� - 12 - 12 

 <8C 50 - - 50  50 12 - 62 

4.@kBXGI
XG=�9[FGHIX<9
aB<>B@[<b 

��"3 1	�!�#M     ��"3 1	�!�#M     
 

 -FGHIB
d<GFSBก<CIhUSb 

- 15 - 15 -FGHIBd<GFSBก<
CIhUSb 

- 18 2 20 

 -<G]Y<V>B@I
>B@[<b 

- 15 - 15 -<G]Y<V>B@I
>B@[<b 

- 11 11 22 
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MG\Id?Q 1 MG\Id?Q 2 MG\Id?Q 3 <8C MG\Id?Q 4 <8C 

@kBXGIRhWC 
>TกUB 

ก;hgC@BMB89iB/
A=V 

O_BI8Iก;hgC[G8RSgB7  ก;hgC@BMB89iB/
A=V 

O_BI8Iก;hgC[G8RSgB7d?Q:WKO<97  

  Y. [<? Y. md Y. LRก   Y.[<? Y.md Y.LRก  

 <8C - 30 - 30 <8C - 29 13 42 
5.C.LกU[<>B@[<b �� � 	1	 �! �#

���
�
(�(� � 
    �� �  	 1 	 � ! �#

���
�
(�(� � 
    

 -Rh[@Baก<<C
LกU[< 

- 15 - 15 -Rh[@Baก<<C
LกU[< 

- 7 2 9 

 -89dSB>B@[<b - 15 - 15 -89dSB>B@[<b - 15 6 21 
 <8C - 30 - 30 <8C - 22 8 30 

6.Oh q B ; 7 ก < =b
CaB89dSB;GS 

�� � 	1	 �! �#
�"�.	F 

    �� �  	 1 	 � ! �#
�"�.	F 

    

 -Ll@Gi>B@[<b - 15 12 27 -Ll@Gi>B@[<b - 20 8 28 
 -@aL8i>B@[<b - 15 12 27 - - - - - 
 <8C - 30 24 54 <8C - 20 8 28 

7.C.e<<C>B@[<b ��"3 1	�!�#M     ��"3 1	�!�#M     
 -8B<@B<>B@[<b� - - 12 12 -8B<@B<>B@[<b - - 3 3 
 -@G7AC@7LA<BVab - - 12 12 -@G7AC@7LA<BVab - - 3 3 
      �� �  	 1 	 � ! �#

���
�
(�(� � 
    

      -89>8ก<<C>B@[<b - - 4 4 
      �� �  	 1 	 � ! �#

�"�.	F 
    

      -`FdS>B@[<b - 16 4 20 
      -@aL8i>B@[<b - 9 1 10 
      -FSBXB;>B@[<b - 8 - 8 
      -dGI[`FdSb - - 2 2 

 <8C - - 24 24 <8C - 33 17 50 

8.C.LdAmIm;S?F<V
ORCLก;KBF<VIA<
LaIPR 

�� � 	1	 �! �#
���
�
(�(� � 

    �� �  	 1 	 � ! �#
���
�
(�(� � 

    

 -89dSB>B@[<b� - - 12 12 -89dSB>B@[<b� - - 9 9 
 -89>8ก<<C� - - 12 12 -��"3 # - - - - 
           
      ->9;Y>B@[<b

Y<VShก[b 
- - 4 4 

 <8C - - 24 24 <8C - - 13  13 

 �����	��� 
�"$�12ก3	 
��L�	� 

    �����	��� 
�"$�12ก3	 
��L�	� 

    

 -��"3 1	�!�#
���
���
�1	�!�# 

50 30 24 104 -��"3 1	�!�#
���
���
�1	�!�# 

46 29 23 98 

 -��� 	1	�!�#
�"�.	F 

50 30 24 104 -��� 	1	�!�#
�"�.	F 

50 53 15 118 

 -��� 	1	�!�#
���
�
(�(� � 

50 30 24 104 -��� 	1	�!�#
���
�
(�(� � 

46 36 21 103 
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MG\Id?Q 1 MG\Id?Q 2 MG\Id?Q 3 <8C MG\Id?Q 4 <8C 

@kBXGIRhWC 
>TกUB 

ก;hgC@BMB89iB/
A=V 

O_BI8Iก;hgC[G8RSgB7  ก;hgC@BMB89iB/
A=V 

O_BI8Iก;hgC[G8RSgB7d?Q:WKO<97  

  Y. [<? Y. md Y. LRก   Y.[<? Y.md Y.LRก  

 ����"ก�	�	M 150 90 72 312 ����"ก�	�	��&	 142 118 59 319 

�ก&�           
1.C.Lก<9ก ��"3 1	�!�#M     ��"3 1	�!�#M     
 -L><U]>B@[<b 25 - - 25 -L><U]>B@[<b 23 - - 23 
 -I9[9>B@[<b 25 - - 25 -I9[9>B@[<b 18 - - 18 
 - - - - - -<G]Y<V>B@I

>B@[<b 
- - 13 13 

 <8C 50 - - 50 <8C 41 - 13 54 
2.C.aRกB<AKB:dS ��� 	1	�!�#

���
�
(�(� � 
    �� �  	 1 	 � ! �#

���
�
(�(� � 
    

 -89dSB>B@[<b
`;VLdAmIm;S? 

25 - - 25 -89dSB>B@[<b`;V
LdAmIm;S? 

24 - - 24 

 -89>8ก<<C� 25 - - 25 -89>8ก<<C>B@[<b 21 - - 21 
      ��"3 1	�!�#M     
 - - - - - -X<9aB<eh<ก9O - 15 - 15 
 <8C 50 - - 50 <8C 45 15 - 60 

3.89dSB;GSL�I[b
a;hS@b 

��� 	1	�!�#
�"�.	F 

    �� �  	 1 	 � ! �#
�"�.	F 

    

 -กBSlBFX_BXGW 25 - - 25 -กBSlBFX_BXGW 20 - - 20 
 -FSBXB;>B@[<b 25 - - 25 -FSBXB;>B@[<b - 9 - 9 
 <8C 50 - - 50 <8C 20 9 - 29 

4.C.<G7@9[ ��� 	1	�!�#
�"�.	F 

    ��� 	1	�!�#
�"�.	F 

    

 -กB<`FdSb`^I
[V8GIRRก 

- 15 - 15 -กB<`FdSb`^I
[V8GIRRก 

- 11 - 11 

 -FSBXB;>B@[<b - 15 - 15 -FSBXB;>B@[<b - 9 - 9 
      -`FdS>B@[<b 40 - - 40 
      ��� 	1	�!�#

���
�
(�(� � 
    

      -LdAmIm;S?
@B<@ILd> 

- - 5 5 

 <8C - 30 - 30 <8C 40 20 5 65 

5.C.L�I[bORabI ��"3 1	�!�#M     ��"3 1	�!�#M     
 ->TกUB>B@[<b - 15 12 27 ->TกUB>B@[<b - 10 15 25 
 -X<9aB<eh<ก9O - 15 - 15 - - - - - 
 -Y<GiZB� - - 12 12 -Y<GiZB� - - 4 4 

 <8C - 30 24 54 <8C - 10 19 29 

6.C.><?YdhC ��� 	1	�!�#
���
�
(�(� � 

    ��� 	1	�!�#
���
�
(�(� � 

    

 -LdAmIm;S?
@B<@ILd> 

- 15 - 15 -LdAmIm;S?
@B<@ILd> 

- 12 - 12 

 -89>8ก<<C� - 15 - 15 -89>8ก<<C>B@[<b - 6 2 8 

 <8C - 30 - 30 <8C - 18 2 20 
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ก	���'	����F�O�	

�0����0�����  
 NIกB<@<KB7`;VFGHIBLA<PQR7CPRNIกB<89OGS:WKW_BLI9IกB<[BCMG\I[RIWG7[gR:YI?\ 
 1) >TกUBLRก@B<  `I8A9Wd�U�?`;V7BI89OGSd?QLก?QS8MKR7  ^JK89OGS:WKW_BLI9IกB<>TกUB
LA<PQR7CPRกB<;RกL;?SI8<<=ก<<COBก7BI89OGSd?Q:WKC?^JKd_B:8K`;K8�TQ7LYoI7BI89OGSMR7[gB7Y<VLd>  
`;V:WKI_BLIP\RaB  X<9Xd  ;GกU=VMR7LA<PQR7CPR `;VกB<NaKAV`IICBY<GXY<h7LFPQRFGHIBLYoI`XX
8GWA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  mWSLA<PQR7CPRd?Q:WK
I_BCBNiKLYoI`I8dB7 :WK`กg `XX@RXkBCMR7 Yeo (2007: 204 s 206) `;VOBก`XX@RXkBC
MR7 Maxwell, Curtis `;V Vardanega (2008: 25 s 40)  mWSI_BCB89LA<BVab`;VY<VShก[bNiKmWS
A_BIT7kT7A8BC@RWA;KR7`;VA8BCLaCBV@CกGXX<9XdNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<CNIRGId?Q
OVFGHIB:YLYoILA<PQR7CPR@_Ba<GXกB<>TกUBNIA<G\7I?\ 
 2) กB<FGHIBLA<PQR7CPR89OGS  LA<PQR7CPRd?QNiKNIกB<89OGS[RId?Q 1  :WK`กg  `XX8GWA8BC<JK
A8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CO_BI8I 1 ~XGX  ^JK89OGS:WKFGHIB`XX

MG\Id?Q 1 MG\Id?Q 2 MG\Id?Q 3 <8C MG\Id?Q 4 <8C 

@kBXGIRhWC 
>TกUB 

ก;hgC@BMB89iB/
A=V 

O_BI8Iก;hgC[G8RSgB7  ก;hgC@BMB89iB/
A=V 

O_BI8Iก;hgC[G8RSgB7d?Q:WKO<97  

  Y. [<? Y. md Y. LRก   Y.[<? Y.md Y.LRก  

7.C.LdAmIm;S?CaB
IA< 

��� 	1	�!�#
���
�
(�(� � 

    ��� 	1	�!�#
���
�
(�(� � 

    

 -89dSBกB<`;V
LdAmIm;S?
@B<@ILd> 

- - 12 12 -89dSBกB<`;V
LdAmIm;S?
@B<@ILd> 

- - 3 3 

 -89>8ก<<C� - - 12 12 -89>8ก<<C>B@[<b - - 16 16 

 <8C - - 24 24 <8C - - 19 19 

 �����	��� 
�"$�12ก3	

�ก&� 

    �����	��� 
�"$�12ก3	

�ก&� 

    

 -��"3 1	�!�#
���
���
�1	�!�# 

50 30 24 104 -��"3 1	�!�#
���
���
�1	�!�# 

41 25 32 98 

 -��� 	1	�!�#
�"�.	F 

50 30 - 80 -��� 	1	�!�#
�"�.	F 

60 29 - 89 

 -��� 	1	�!�#
���
�
(�(� � 

50 30 24 104 -��� 	1	�!�#
���
�
(�(� � 

45 34 26 105 

 ����"ก
�	�	��&	 

150 90 48 288 ����"ก�	�	��&	 146 88 58 292 

 �����	��� 
�"$�12ก3	 
��L�	���� 

�ก&� 

300 180 120 600 �����	����"$� 
12ก3	��L�	�
���
�ก&� 

288 206 117 611 
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8GWNIกB<LกtX<8X<8CMKRCJ;  mWSO_B`IกLYoI 2 @g8IAPR @g8Id?Q 1 LYoIMKRCJ;lJC9a;G7MR7^JK[RX
`XX@RXkBC  `;V@g8Id?Q 2  LYoI@kBIกB<=bO_B;R7O_B`Iก[BCY<VLldMR7กB<;RกL;?SI
8<<=ก<<C C?O_BI8I 19  @kBIกB<=b <BS;VLR?SWMR7LA<PQR7CPRC?WG7I?\ 
 @g8Id?Q 1 MKRCJ;lJC9a;G7MR7^JK[RX`XX@RXkBC  ^JK89OGS:WKก_BaIWMT\IOBกกB<dXd8I
<BS7BIกB<89OGSOBก7BI89OGSMR7[gB7Y<VLd>LFPQRF9OB<=B8gBC?[G8`Y<NWXKB7d?QLก?QS8MKR7กGXกB<
;RกL;?SI8<<=ก<<C  �TQ7OVC?[G8`Y<d?QLก?QS8MKR7กGXกB<89OGS :WK`กg <VWGXกB<>TกUB  @BMB89iB  
Lก<WL~;?QS  A8BC@BCB<kNIกB<NiKARCF98L[R<b  A8BCA9WLatILก?QS8กGX<VWGXF�[9ก<<CกB<;Rก
L;?SI8<<=ก<<CMR7LFPQRI<g8CiG\I  กB<LMKB<g8Cก9Oก<<C`;VกB<LYoI@CBi9กiC<C  [;RWOI
ImSXBS[gB7 � MR7@kBXGINIกB<OGWกB<กGXF�[9ก<<CกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB 
 @g8Id?Q 2  LYoI@kBIกB<=bO_B;R7O_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  mWS
:WKWGW`Y;7MKRA_BkBCOBก7BI89OGSMR7 Yeo (2007) `;VMR7 Maxwell, Curtis `;V Vardanega 
(2008)  MKRA_BkBCNI`[g;VMKROVY<VกRXWK8SMKRA_BkBCSgRSO_BI8I 4 MKR (1) MKRA_BkBCd?QNaK
F9OB<=B8gB@kBIกB<=bd?QNaKCBIG\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg (2) NaKF9OB<=B8gBLYoIกB<
;RกL;?SI8<<=ก<<CNIY<VLldNW (3) NaKF9OB<=B8gBกB<ก<Vd_BMR7XhAA;NI@kBIกB<=bLYoIกB<
ก<Vd_B^9Wa<PR:Cg`;VRSJgNI<VWGXNW`;V (4) [G8;VA<NI@kBIกB<=bA8<Y�9XG[9RSgB7:<NI
@kBIกB<=bIG\I �  MKRA_BkBCSgRSLa;gBI?\^JK89OGS:WKY<GXY<h7`กK:M[BCA_B`IVI_BMR7RBOB<Sbd?Q
Y<TกUB`;V^JKd<7Ah=8hH9  �TQ7LYoI@g8Id?QLF9QCL[9CMT\ICBLFPQRกB<>TกUBkT7A8BC<JKA8BCLMKBNOO_B`Iก
[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB 
 NIกB<@<KB7Lก=�bกB<NaKAV`II<BSMKR  ^JK89OGS:WKก_BaIWNaK^JK[RXd?Q[RX^9W:WK 0 AV`II
`;V^JK[RXd?Q[RXkJก:WK 1 AV`II@_Ba<GXNI`[g;VMKRSgRS  ^JK[RXd?Q:WKAV`IImWS<8C`;V<BSWKBI
@J7ก8gBOVkPR:WK8gBC?A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CCBกก8gB
^JK[RXd?Q:WKAV`IImWS<8C`;V<BSWKBI[Q_B 
 3) กB<[<8O@RXAh=lBFMR7LA<PQR7CPR89OGS  W_BLI9IกB<WG7I?\ 
       3.1) [<8O@RXA8BC[<7Li97LIP\RaBMR7`XX8GWA8BC<JKA8BCLMKBNOO_B`Iก[BC
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CdG\7~XGXmWSNiKกB<<8X<8CA8BCA9WLatIOBก^JKd<7Ah=8hH9  
O_BI8I 5 dgBI  �TQ7C?Ah=@CXG[9WG7I?\APR (1) LYoI^JKC?Ah=8hH9dB7WKBIกB<8GW^;O_BI8I 2 dgBI  (2) 
LYoI^JKC?Ah=8hH9`;V@RINI89iBlBUB:dS`;VdGกUVกB<LM?SIO_BI8I 2 dgBI`;V (3) LYoI^JKC?
Ah=8hH9dB7WKBIX<<=B<GกU>B@[<b�TQ7C?A8BC<JKNIL<PQR7กB<LM?SIRKB7R97`;VX<<=BIhก<CO_BI8I 1 
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dgBI  mWS^JKd<7Ah=8hH9dG\7 5 dgBI:WKC?Y<V@XกB<=bNIกB<d_B7BI@RINI@BMB89iBd?QLก?QS8MKR7
CB`;K8:CgIKRSก8gB 5 Yr (<BSiPQR^JKd<7Ah=8hH9`@W7:8KNIlBA^I8ก ก) 
 OBกกB<[<8O@RXA8BC[<7Li97LIP\RaB  mWSNiK89e?กB<aBAgBWGiI?A8BC@RWA;KR7 (IOC) �TQ7
C?Lก=�bNIกB<F9OB<=BWG7I?\ (1) NaK  1 AV`II@_Ba<GXMKRA_BkBCd?Q`IgNO8gBC?A8BC[<7Li97LIP\RaB  
(2) NaK 0 AV`II@_Ba<GXMKRA_BkBCd?Q:Cg`IgNO8gBC?A8BC[<7Li97LIP\RaB`;V (3) NaK -1 AV`II
@_Ba<GXMKRA_BkBCd?Q`IgNO8gB:CgC?A8BC[<7Li97LIP\RaB  OBกIG\IOT7F9OB<=BL;PRกMKRA_BkBCd?Q
^JKd<7Ah=8hH9[GW@9I`;K8C?AgBWGiI?A8BC@RWA;KR7CBกก8gBa<PRLdgBกGX 0.5 MT\I:YLFPQRI_B:Y@JgกB<NiK
O<97 
 ^;OBกกB<F9OB<=BA8BC[<7Li97LIP\RaB  FX8gB ^JKd<7Ah=8hH9C?MKRL@IR`IVNaKY<GXY<h7
กB<NiKA_BMT\I[KIMR7MKRA_BkBC  กB<[GWMKRA_BkBCd?Q8GW�\_B�KRIRRก:Y  `;V^JK89OGS:WKd_BกB<Y<GXY<h7
MKRA_BkBCNaKC?A8BCiGWLOI`;V@CXJ<=bCBกMT\I  <VSVL8;Bd?Q^JKd<7Ah=8hH9`[g;VdgBId_BกB<
[<8O@RXA8BC[<7Li97LIP\RaBC?ig87L8;BY<VCB= 4 @GYWBab APR<Va8gB78GId?Q 15 Cก<BAC 2553 
kT7 15 กhClBFGIeb 2553  @<hY:WK8gB  OBกLW9C`XX8GWA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7
กB<;RกL;?SI8<<=ก<<CกgRINaK^JKd<7Ah=8hH9F9OB<=BIG\IC?O_BI8IdG\7@9\I 21 MKR  a;G7OBก[GW
O_BI8IMKRA_BkBCd?Q:Cg^gBILก=�bRRก:Y  <8CdG\7d_BกB<Y<GXY<h7กB<NiKA_B`;VMKRA8BCNIMKR
A_BkBC`;K8  mWSMKRA_BkBCd?Q[GWRRก:Y:WK`กg@kBIกB<=bd?Q 7 `;V@kBIกB<=bd?Q 19  WG7IG\I  OV
La;PRO_BI8IMKRA_BkBCd?QNiK:WKO<97O_BI8I 19 MKR  �TQ7C?AgB IOC RSJg<Va8gB7 0.8 s 1.0 @_Ba<GX
<BS;VLR?SWกB<[<8O@RXLA<PQR7CPROBก^JKd<7Ah=8hH9C?WG7I?\ 
[B<B7 3.2 <BS;VLR?SWกB<[<8O@RXLA<PQR7CPROBก ĴKd<7Ah=8hH9 

��	� 
ก	�,# 

�'�
�	� ���
$P������$ 
G	 
IOC 

T�ก	�
F��	�,	 

1. IBS ก.:WKLM?SI`I8NIกB<[RXA_BkBC:8K`;K8  `[g@hWdKBSLMB:WKNiK`I8
LM?SI[RXMR7IBS M. mWSC?กB<LY;?QSI`Y;7`[gLF?S7L;tกIKRS  LFPQRNaK
7BIMR7LMBdG\7@R7AIOV:WK:CgLaCPRIกGIdG\7aCW 

กB<kRWA8BCRSgB7
:CgLaCBV@C 

1 Y<GXLY;?QSI
MKRA8BCNaCgNaK
A<RXA;hCก<=?
MR7กB<kRW
A8BC 

2. NIกB<d_B89OGS[BCaG8MKRd?Q:WK<GXCRXaCBSIB7@B8RKRS:WKAKIaBMKRCJ;d?Q
Lก?QS8MKR7OBกL8tX:�[b  LIPQR7OBกMKRCJ;:Cg<VXhd?QCB  IB7@B8RKRSA9W8gB
LeR@BCB<k[GW`;VI_BLRBMKRCJ;@g8IIG\ICBOBกL8tX:�[bmWS:Cg
O_BLYoI[KR7<VXh8gB ĴKLM?SILYoINA< 

ก B < RK B 7 R9 7 d?Q : Cg
kJก[KR7 

1  

3. NIกB<LM?SIdXd8I8<<=ก<<C  IBSiGS:WKC?กB<LRBA8BCA9WMR7
ĴKLM?SIAIRPQIN@g:8KNI7BIMR7[ILR7  mWSLMBLM?SI 3 SgRaIKBWK8S

kKRSA_B`;V@_BI8IMR7LMBLR7  `[gNISgRaIKB@hWdKBS:WKNiKMKRA8BCMR7
ĴKLM?SIAIRPQI `;V:WKRKB7R97`a;g7d?QCBMR7MKRCJ;IG\I 

กB<;RกL;?SI
8<<=ก<<CXB7@g8I 

1  
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��	� 
ก	�,# 

�'�
�	� ���
$P������$ 
G	 
IOC 

T�ก	�
F��	�,	 

4. IBS ก.:WKI_BLRBMKRA8BCCBOBกL8tX:�[bdG\7aCW`;K8d_BกB<`dId?QA_B
XB7A_BWK8SA_Bd?QC?A8BCaCBSLaCPRIกGI  `;V:WKRKB7R97`a;g7d?QCBMR7
MKRCJ; 

กB<kRWA8BCRSgB7
:CgLaCBV@C 

0.8 Y<GXLY;?QSIA_B
XB7A_BNaK
MKRA8BCก<ViGX
MT\I 

5. IBS M.:WKI_BMKRA8BCOBกXdA8BCNI8B<@B<N@gNI7BIMR7[ILR7  `;V
:WKLM?SIiPQRMR7 ĴKLM?SI  Yrd?QF9CFbNI87L;tXlBSa;G7Y<VmSA  `[g:Cg:WKN@g
L;MaIKB 

กB<RKB7R97d?Q:Cg
kJก[KR7 

1  

6. IBS ก.[KR7LM?SIL<?S7A8BCNI89iBกB<OGWกB<  LMB:WKd<BX8gBIBS M.:WK
d_BL<?S7A8BC`XXLW?S8กGII?\LCPQRYrd?Q`;K8  IBS  ก.:WKMRRIhZB[IBS M.
NiKL<?S7A8BC  �TQ7IBS M.RIhZB[NaKNiK 

กB<;RกL;?SI
8<<=ก<<CdG\7aCW 

1 Y<GXLY;?QSIA_B
XB7A_BNaK
MKRA8BCก<ViGX
MT\I 

7. IBS ก. :WKNiKMKRCJ;A_B[gRA_BOBกaIG7@PR  mWS:Cg:WKLM?SIiPQR ĴKLM?SI  8GId?Q
MR7กB<F9CFba<PRL;MaIKBNI[RIdKBSMR7LIP\RaBd?Q:WKI_BLRBCBNiK 

กB<;RกL;?SI
8<<=ก<<C[BC
[G8RGกU< 

0.4 [GWRRกAgB IOC 
:CgkT7`;VC?
A8BC�\_B�KRI   

8. IBS M. [KR7d_B<BS7BINI89iBกB<[;BW  �TQ7LCPQRYrd?Q`;K8NIAR<b@LXP\R7
[KILMB:WKLM?SI<BS7BINIaG8MKRLW?S8กGII?\CB`;K8  LMBOT7:WKLRB<BS7BI
MR7Yrd?Q`;K8CB@g7LYoI<BS7BIMR789iBกB<[;BWNIYrI?\ 

กB<;RกL;?SI
8<<=ก<<CMR7
[ILR7 

1 Y<GXLY;?QSIA_B
XB7A_BNaK
MKRA8BCก<ViGX
MT\I 

9. IB7@B8 ก. [KR7LM?SIXdA8BCNI89iBL><U]>B@[<b  LeR:WKFXL8tX:�[b
d?Q<GXOKB7LM?SI7BI  IB7@B8 ก.OT7:WK8gBOKB7NaKLM?SIXdA8BC`;V:WKI_B
XdA8BCIG\IN@gLYoIiPQRMR7[ILFPQR@g7RBOB<Sb 

กB<;RกL;?SI
8<<=ก<<CdG\7aCW 

1 Y<GXLY;?QSIA_B
XB7A_BNaK
MKRA8BCก<ViGX 

10. IB7@B8 M.:WKRgBIMKRCJ;OBกaIG7@PR89iBกB<`;V:WKkRWA8BCmWS:Cg:WK
N@g`a;g7d?QCBMR7MKRCJ; 

กB<RKB7R97d?Q:Cg
kJก[KR7 

1  

     
11. IBS ก.[KR7LM?SIก;ShdebdB7กB<[;BW@g7RBOB<Sb  LMBd<BX8gBIBS M.

:WKLM?SIก;ShdebdB7กB<[;BWL<?SX<KRS`;K8  NIig87d?QIBS M. RRก:Y
<GXY<VdBIRBaB<ก;B78GI `;V:WKd9\77BI:8Kd?Qก<VLY�B  IBS ก. :WKaS9X
LRก7BIMR7IBS M.CBWJ  `;VL;?SI`XX7BIMR7IBS M.  IBS ก. :WK
OGWd_B<JYL;gCNiKiPQRMR7LMBLYoILOKBMR7<BS7BI 

กB<;RกL;?SI
8<<=ก<<CdB7
A8BCA9W 

1 Y<GXLY;?QSIA_B
XB7A_BNaK
MKRA8BCก<ViGX
MT\I 

12. IGก>TกUB:WKd_B7BIก;hgC � ;V 4 AI  �TQ7`[g;VAI[KR7LM?SI<BS7BIMR7
[ILR7  IBS ก. �TQ7LYoI@CBi9กMR7ก;hgC:WK^;9[i9\I7BId?QC?;GกU=VLYoI
ก<B�a;BSก<B�WK8SกGI  `;VLMBกt:WKR?LC;;bNaKกGXAIRPQI � NIก;hgC  
F8กLMBdG\7aCW:WK<g8CกGIRl9Y<BSkกLk?S7NIi9\I7BId?Q:WK`;VLM?SI
<BS7BIMR7[ILR7 `;VLRBก<B�MR7IBS ก. N@gLMKB:YNI<BS7BIWK8S 

กB<;RกL;?SI
8<<=ก<<CXB7@g8I 

0.8 Y<GXLY;?QSIA_B
XB7A_B 

13. IBS ก. [KR7LM?SIL<?S7A8BC@g7RBOB<Sb  LMBOT7AKIaBMKRCJ;OBกNI
R9IL[R<bLIt[`;VWB8Ibma;WMKRCJ;CBdG\7:�;bLFPQRN@giPQR[ILR7LYoI
LOKBMR77BI  OBกIG\IOT7I_B@g7RBOB<Sb[gR:Y 

กB<;RกL;?SI
8<<=ก<<CdG\7aCW 

1  

14. IBS M.  :WKI_BMKRA8BCOBกNIaIG7@PR89iBกB<CBNiK mWS:Cg :WK
LY;?QSI`Y;7MKRA8BC`[gRSgB7NW  `[g:WKNaK`a;g7d?QCBMR7MKRCJ; 

กB<;RกL;?SI
8<<=ก<<C[BC
[G8RGกU< 

1 Y<GXLY;?QSILYoI
กB<;RกL;?SI
8<<=ก<<C
dG\7aCW`dI 
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15. IB7@B8 M. :WKLM?SIXdA8BC  mWSNiK;_BWGX`;V;GกU=VMR7กB<OGWL<?S7
LIP\RaBLigILW?S8กGIกGXNIaIG7@PR89iBกB<  `[g:CgC?MKRA8BCNWL;Sd?Q
LaCPRIกGIกGXNIaIG7@PRIG\I 

กB<;RกL;?SI
8<<=ก<<CdB7
A8BCA9W 

1  

16. IB7@B8 7. :WKI_B7BI89OGSd?QNiK@g7:Y[?F9CFbLCPQR 2 Yrd?Q`;K8  I_BCB`Xg7
@g8ILFPQRI_BCBNiK@g7:Y[?F9CFbNIA<G\7NaCg 

กB<;RกL;?SI
8<<=ก<<CMR7
[ILR7 

0.8 Y<GXLY;?QSIA_B
XB7A_BMR7
MKRA8BC 

17. NIกB<I_BMKRA8BCOBกaIG7@PRCBNiK IBS ก. :WKNiKกB<@<hYA8BC`;V
iSBSMKRA8BCXB7@g8ImWSd?Q:Cg:WKLY;?QSI`Y;7mA<7@<KB7MR7Y<VmSA
LW9C 

กB<kRWA8BCRSgB7
:CgLaCBV@C 

1  

18. IBS A. [KR7LM?SI<BS7BI 1 aIKB@g7RBOB<Sb  LMB:WKNiKMKRCJ;OBกdB7
L8tX:�[b 1 SgRaIKB `;VOBกaIG7@PRF9CFb 1 SgRaIKB  mWSd?QN@g`a;g7d?QCB
MR7MKRCJ;RSgB7A<XkK8I 

กB<;RกL;?SI
8<<=ก<<CXB7@g8I 

1 Y<GXLY;?QSIA_B
XB7A_BMR7
MKRA8BC 

19. IB7@B8 ก. :WKI_BY<VmSA 4 Y<VmSAd?Q[gRLIPQR7กGICBNiKNI<BS7BIMR7
[ILR7 `;V:Cg:WKRKB7R97`a;g7d?QCBMR7MKRCJ; 

กB<;RกL;?SI
8<<=ก<<C[BC
[G8RGกU< 

0.4 [GWd9\7 

20. IB7@B8R9�8:WKI_B7BId?QLASNiK@g7RBOB<SbRPQICB`;K8CBd_BกB<WGW`Y;7
`กK:M`[gLF?S7L;tกIKRS  LFPQRNiK@g7NaKกGXRBOB<SbR?กdgBIaITQ7 

กB<;RกL;?SI
8<<=ก<<CMR7
[ILR7 

0.8  

     
21. NIกB<LM?SI<BS7BIกB<89OGS  IB7@B8 M. :Cgd<BX8gBOVL<9QC[KILM?SI

RSgB7:<  OT7:WK:YaB7BI89OGSd?QC?aG8MKRNก;KLA?S7กGI  `;VNiKLIP\RaBMKRCJ;
OBก7BI89OGSIG\INIกB<LM?SI<BS7BIกB<89OGSMR7[ILR7 

กB<;RกL;?SI
8<<=ก<<CdB7
A8BCA9W 

1  

 
^;กB<F9OB<=BA8BC[<7Li97LIP\RaBMR7LA<PQR7CPR89OGS  ^JKd<7Ah=8hH9:WK[GWA_B `;V

LY;?QSI`Y;7MKRA8BCMR7@kBIกB<=bmWS[GWA_BMSBSA8BCd?Q�h�CL��RSRRก:Y  LFPQRNaKMKRA8BC
ก<ViGXCBกMT\I  [;RWOIY<GX;WA8BC�\_B�KRINIกB<8GWY<VLldMR7กB<;RกL;?SI8<<=ก<<C  
mWS[GWกB<;RกL;?SI8<<=ก<<C[BC[G8RGกU<`;VXB7@kBIกB<=b:WKY<GXLY;?QSILYoIกB<;Rก
L;?SI8<<=ก<<CdG\7aCW`dI^JK89OGS:WKI_BMKRL@IR`IVOBก^JKd<7Ah=8hH9Y<TกUBRBOB<Sbd?QY<TกUB
`;VRBOB<Sbd?QY<TกUB<g8C  mWSd_BกB<Y<GXY<h7MKRA_BkBCWG7ก;gB8NaKC?A8BCiGWLOI`;V@CXJ<=b
CBกS9Q7MT\I 

3.2) dW;R7NiKLA<PQR7CPR89OGS 
^JK89OGS:WKI_B`XX@RXkBCd?QFGHIBMT\I:YdW;R7NiKLFPQR[<8O@RXA8BCLMKBNO`;VA8BC

iGWLOIMR7lBUBกGXก;hgCIGก>TกUBNI<VWGXY<9ZZB[<?  @BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  
A=VA<h>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<?  O_BI8I 10 AI  I9@9[<VWGX
Y<9ZZBmd  @BMB89iBa;Gก@J[< `;VกB<@RI  A=VA<h>B@[<b  OhqB;7ก<=bCaB89dSB;GS  O_BI8I 
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10 AI  `;VIGก>TกUB<VWGXY<9ZZBLRก  A=VX<9aB<eh<ก9O  CaB89dSB;GSLdAmIm;S?<BiC7A;
eGZXh<?  O_BI8I 10 AI  d?Q:CgNigก;hgC[G8RSgB7O<97d?QNiKNIกB<>TกUB  <8CO_BI8IdG\7@9\I 30 AI  
<Va8gB78GId?Q 15 C9khIBSI 2553 kT7 15 @97aBAC 2553  mWSNiK89e?กB<AGWL;PRก`XXLOBVO7 
(purposive sampling) NiKLก=�bNIกB<AGWL;PRกAPR NaKC?A8BCA<RXA;hCNIdhก<VWGXกB<>TกUBd?Q
NiKNIกB<>TกUB  `;VLYoII9@9[IGก>TกUBd?QSG7C?AR<b@L<?SIRSJgNIiG\IL<?SI@_Ba<GXNI<VWGXY<9ZZBmd
`;VY<9ZZBLRก 

^;กB<dW;R7NiKY<Bก�8gB ก;hgC[G8RSgB7C?A8BC:CgLMKBNONIMKRA8BCd?Q[KR7[RXNI`XX8GW  
mWSL~FBVIGก>TกUB<VWGXY<9ZZB[<?:CgLMKBNOA_B8gB �@BMB89iB� 8gBA=V89iB[ILR7OVOGWRSJgNI
ก;hgCNW  @g8IaITQ7MR7IGก>TกUBLCPQRLatI8gB@BMB89iB:Cg[<7กtOV:Cg[RX`XX8GW  ^JK89OGSOT7:WKY<GXY<h7
NI@g8IMR7A_B8gB �@BMB89iB� mWSLY;?QSI`Y;7LYoI �ก;hgC@BMB89iB�  OBกIG\IOT7:WKI_B`XX8GWd?Q:WK
Y<GXY<h7`;K8CBd_BกB<[<8O@RXA8BCkJก[KR7R?กA<G\7aITQ7กgRId?QOVI_B:YNiKLกtX<8X<8CMKRCJ;กGX
ก;hgC[G8RSgB7O<97 

3.3) กB<[<8O@RXAh=lBFLA<PQR7CPR89OGS 
^JK89OGS:WKI_B`XX8GWd?Q:WKI_B:YdW;R7NiK`;K8CB[<8ONaKAV`II[BCLก=�b  OBกIG\I:WK

I_BCBaBAgBA8BCLd?QS7MR7`XX8GW  FX8gB AgBA8BCLd?QS7MR7MKRA_BkBC<BSMKRRSJg<Va8gB7 0.915 s 
0.919  mWSA8BCLd?QS7MR7`XX8GWdG\7~XGXLdgBกGX 0.918  C?AgBA8BCSBก7gBSRSJg<Va8gB7 0.2 s 0.8 
`;VC?AgBR_BIBOO_B`IกRSJg<Va8gB7 0.2 s 0.75 ^;กB<[<8O@RXAh=lBFLA<PQR7CPRFX8gB `XX8GW
A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CC?<VWGXAgBAh=lBFLA<PQR7CPR
RSJgNILก=�bd?QOVI_B:YNiK8GW:WKกGXก;hgC[G8RSgB7O<97 

3.4)  89e?กB<LกtX<8X<8CMKRCJ;  ^JK89OGSC?89e?W_BLI9IกB<NIกB<LกtX<8X<8CMKRCJ;  WG7I?\ 
        1) d_BaIG7@PRMRA8BC<g8CCPRNIกB<LกtX<8X<8CMKRCJ;OBกA=V[gB7 � MR7

CaB89dSB;GS<G]XB;`;VCaB89dSB;GSLRกiId?QNiKLYoIก;hgC[G8RSgB7 
        2) 89e?กB<LกtX<8X<8C`XX8GW  ^JK89OGS:WKW_BLI9IกB<mWSLกtX<8X<8CMKRCJ;WK8S[ILR7   

A=V89iB[gB7 � LYoI^JKW_BLI9IกB<LกtX<8X<8CNaK  `;VOGW@g7`XX8GWdB7:Y<U=?Sb `;V`IX�R7
`;V`@[CY NaKLFPQRNaK@g7ก;GXCBSG7^JK89OGS 

        3) <VSVL8;BNIกB<LกtX`XX8GW[G\7`[g 16  F�>O9กBSI 2553 OIkT7 28 กhClBFGIeb 
2554   
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    4) `XX8GWdG\7aCWd?QNiKNIกB<LกtX<8X<8CMKRCJ;C?O_BI8I 815 ~XGX  ^JK89OGS:WK<GXกB<
[RXก;GXCBO_BI8I 625 ~XGX  LYoI`XX8GWd?QNiK:WKA<XkK8I@CXJ<=bO_BI8I 611 ~XGX a<PRA9WLYoI
<KRS;V 76.69   

3.5)  กB<89LA<BVabMKRCJ;  @_Ba<GXกB<89OGSNI[RId?Q 1 C?89e?กB<NIกB<89LA<BVabMKRCJ;
WG7[gR:YI?\ 

  1) กB<89LA<BVabMKRCJ;LXP\R7[KI  LYoIกB<89LA<BVabMKRCJ;mWSNiK@k9[9lBAX<<SBSLFPQR 
Re9XBS;GกU=VMR7ก;hgC[G8RSgB7 `;V;GกU=V[G8`Y<d?QNiKNIกB<89OGS  mWSAgB@k9[9d?QNiKAPR A8BCk?Q  
<KRS;V  AgBL~;?QS (mean)  @g8ILX?QS7LXICB[<]BI (standard deviation)  AgBA8BCLXK 
(skewness)  AgBA8BCmWg7 (kurtosis)  กB<89LA<BVab[B<B7:M8K (crosstab)  `;VกB<89LA<BVab box 
plot mWSNiKmY<`ก<C SPSS for Windows 

2)  กB<>TกUBR9de9F;Y�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGX 
กB<>TกUB `;V@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI
8<<=ก<<C  mWSNiKกB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7 (three s way ANOVA) WK8S
mY<`ก<C SPSS for Windows 
 !����� 2 กB<[<8O@RXกB<;RกL;?SI8<<=ก<<COBก89dSBI9FIebmWSกB<NiKLก=�bกB<
Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q^JK89OGS:WKFGHIBMT\I  <8CdG\7กB<[<8O@RXmWSNiKmY<`ก<C
@_BL<tO<JY 

กB<89OGS[RId?Q 2 I?\LYoIกB<89OGSLRก@B<  C?8G[khY<V@7AbLFPQR[<8O@RXกB<;RกL;?SI
8<<=ก<<COBก89dSBI9FIeb  C?[G8`Y<[KI`;V[G8`Y<[BC APR  

!�����!'� <VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iB  
!�����!	� Y<VLldMR7กB<;RกL;?SI8<<=ก<<C  

 MG\I[RIกB<89OGS  `Xg7LYoIMG\I[RISgRS:WK 2 MG\I[RI :WK`กg MG\I[RIกB<[<8O@RXกB<;Rก
L;?SI8<<=ก<<COBก89dSBI9FIebmWSกB<NiKLก=�bกB<Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q
^JK89OGS:WK@<KB7MT\I `;VMG\I[RIกB<[<8O@RXmWSกB<NiKmY<`ก<C@_BL<tO<JY  <BS;VLR?SWC?WG7[gR:YI?\ 
 Y<ViBก<  LYoI89dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกMR7A=VA<h>B@[<b  
OhqB;7ก<=bCaB89dSB;GSOBกYr 2529 s 2552 O_BI8I 9,359 ~XGX (MKRCJ;OBก]BIMKRCJ;>JISb
X<<=@B<@ILd>dB7กB<>TกUB  A=VA<h>B@[<b  OhqB;7ก<=bCaB89dSB;GS, LMKB@JgMKRCJ;LCPQR 
18/06/53) 
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 ก;hgC[G8RSgB7  LYoI89dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกMR7A=VA<h>B@[<b  
OhqB;7ก<=bCaB89dSB;GSd?QC?MKRCJ;RSJgNI]BIMKRCJ;MR7>JISbX<<=@B<@ILd>dB7กB<>TกUB  A=V
A<h>B@[<b  O_BI8I 110 L;gC mWSNiKMIBWก;hgC[G8RSgB7@_Ba<GXA8BCA;BWLA;PQRId?Q<VWGX  10% �TQ7
MIBWMR7Y<ViBก<O_BI8I 9,000 s 10,000 OVNiKMIBWก;hgC[G8RSgB7LdgBกGX 99 (Yamane, 1967 
RKB7kT7NI@9de9�  e?<@<=b, 2552: 118)   89e?กB<@hgCก;hgC[G8RSgB7NiKกB<@hgC`XXa;BSMG\I[RI 
(multistage sampling)  mWSC?MG\I[RIกB<@hgC[G8RSgB7WG7[gR:YI?\ 
 
��5�ก	������I�!��ก	��"G�!��� G	� 
 NIกB<W_BLI9IกB<@hgC[G8RSgB7C?MG\I[RI[BC;_BWGXWG7I?\ 
 MG\Id?Q 1 กB<@hgC@BMB89iB 

กB<@hgCA<G\7I?\NiKlBA89iBLYoIaIg8SNIกB<@hgC@BMB89iB  �TQ7A=VA<h>B@[<b  OhqB;7ก<=b
CaB89dSB;GSC? 4 lBA89iB  :WK`กg  lBA89iB89OGS`;VO9[89dSBกB<>TกUB   lBA89iBImSXBS  กB<
OGWกB< `;VA8BCLYoI^JKI_BdB7กB<>TกUB  lBA89iB>9;YV  WI[<? `;VIB�>9;Y >TกUB  `;V
lBA89iBa;Gก@J[<  กB<@RI `;VLdAmIm;S?กB<>TกUB  ^;กB<@hgC@BMB89iB:WKWG7I?\ 
 lBA89iB89OGS`;VO9[89dSBกB<>TกUB  Y<VกRXWK8S 4 @BMB89iB :WK`กg  89e?89dSBกB<89OGS
กB<>TกUB  กB<8GW`;VY<VLC9I^;กB<>TกUB  @k9[9กB<>TกUB `;VO9[89dSBกB<>TกUB  @hgC:WK 3 
@BMB89iB  
 lBA89iBImSXBS  กB<OGWกB< `;VA8BCLYoI^JKI_BdB7กB<>TกUB  Y<VกRXWK8S 5 
@BMB89iB  :WK`กg  FGHI>TกUB  X<9aB<กB<>TกUB  I9Ld>กB<>TกUB`;VFGHIBa;Gก@J[<  RhWC>TกUB  
`;VกB<>TกUBIRก<VXXm<7L<?SI  @hgC:WK 3 @BMB89iB  
 lBA89iB>9;YV  WI[<? `;VIB�>9;Y >TกUB  Y<VกRXWK8S 2 @BMB89iB :WK`กg  >9;Y>TกUB 
`;VWI[<?>TกUB  @hgC:WK 1 @BMB89iB  
 lBA89iBa;Gก@J[<  กB<@RI `;VLdAmIm;S?กB<>TกUB  Y<VกRXWK8S 10 @BMB89iB  :WK`กg  
กB<>TกUBY]C8GS  Y<VkC>TกUB  a;Gก@J[<`;VกB<@RI  กB<@RIlBUB:dS  กB<@RI
lBUBRG7ก�ULYoIlBUB[gB7Y<VLd> (IBIBiB[9)  กB<@RI@G7AC>TกUB  กB<>TกUB89dSB>B@[<b  
กB<>TกUBA=9[>B@[<b  @hM>TกUB`;VF;>TกUB  `;VLdAmIm;S?`;V@PQR@B<กB<>TกUB  @hgC:WK 5 
@BMB89iB  
 NIกB<89OGSA<G\7I?\  ^JK89OGSMRI_BL@IRiPQRlBA89iBLYoI[G8RGกU< A  B  C `;V D  mWSNiK<VXX
กB<NaKiPQRRSgB7@hgC  @BMB89iBNiK[G8RGกU<[BClBA89iB`;VaCBSL;M`dI<aG@@BMB 
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 MG\Id?Q 2 @hgC89dSBI9FIeb  

OBก@BMB89iBd?Q@hgC:WKNIMG\Id?Q 1 OV`Xg789dSBI9FIebRRกLYoI89dSBI9FIebNI<VWGXY<9ZZB
md`;V<VWGXY<9ZZBLRก  OBกIG\IOV@hgC89dSBI9FIebOBกNI<VWGXY<9ZZBmd`;VY<9ZZBLRก`Sก
[BC@BMB89iBd?Q@hgC:WK  mWSNIXB7@BMB89iBOVC?89dSBI9FIebL~FBVNI<VWGXY<9ZZBmdLdgBIG\I  
<VWGXY<9ZZB;V 5 L;gC  OV:WKO_BI8I89dSBI9FIebd?QNiKNIกB<>TกUBO_BI8IdG\7@9\I 110 L;gC  
<BS;VLR?SWWG7[B<B7 3.3 
[B<B7 3.3   `@W7O_BI8I89dSBI9FIebd?QNiKLYoIก;hgC[G8RSgB7NIกB<>TกUB[RId?Q 2 

lBA89iB @BMB89iB O_BI8I89dSBI9FIebd?QNiKLYoIก;hgC[G8RSgB7 
  Y<9ZZBmd Y<9ZZBLRก 

A A1 5 5 
 A2 - 10 
 A3 5 - 
 A4 5 5 
 A5 5 5 
 <8C 20 25 
B B1 5 - 
 <8C 5 - 
C C1 5 5 
 C2 5 5 
 C3 5 5 
 <8C 15 15 
D D1 5 5 
 D2 5 5 
 D3 5 5 
 <8C 15 15 
 <8CdG\7@9\I 55 55 

NIกB<89LA<BVabMKRA8BCOBก89dSBI9FIeb  NiKกB<@hgCaG8MKRNWaG8MKRaITQ7OBกXdd?Q 2 MR7
89dSBI9FIeb  �TQ7กtAPRLRก@B<`;V7BI89OGSd?QLก?QS8MKR7NI`[g;VL;gC  `;V[<8O@RXmWSNiKLก=�bกB<
Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q^JK89OGS:WK@<KB7MT\I  C?Lก=�bO_BI8IdG\7@9\I 14 MKR  [;RWOI
กB<[<8O@RXmWSกB<NiKLก=�bMR7mY<`ก<C@_BL<tO<JY  �TQ7OVXRกMKRA8BCd?Q�\_BLYoI`kX@? `;V
<BS7BILYR<bL�tI[b<VWGXMR7กB<;RกL;?SI8<<=ก<<CMR7MKRA8BCOBก89dSBI9FIeb  �TQ7Lก=�bกB<
Y<VLC9I89dSBI9FIeb[BCd?Q^JK89OGS:WK@<KB7MT\I`;VLก=�bกB<Y<VLC9IOBกmY<`ก<C@_BL<tO<JYC?
<BS;VLR?SWWG7[B<B7 3.4 
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[B<B7 3.4 Lก=�bกB<Y<VLC9I89dSBI9FIeb 


ก,U#($ T+'����  
ก,U#�	ก(���ก����	
�P��+� 
Lก=�bmWS ĴK89OGSd?Q@<KB7MT\IC?O_BI8I 3 WKBI WG7I?\ กB<[<8O@RXmWSNiKLก=�bOBกmY<`ก<C@_BL<tO<JYC?;_BWGX  WG7I?\ 
1.กB<;RกL;?SI8<<=ก<<CXB7@g8I NiKLก=�b 5 MKR 1. I_BMKRA8BCLMKB[<8O@RXmWSNiKmY<`ก<C Turnitin OBกLA<PQR7

ARCF98L[R<b   
   1.1 NiK@_BI8IกB<LM?SId?Q:CgLMKBกGIกGXX<9XdmWS<8CMR7LIP\RaB 2. [<8O@RXOBก`kX@?d?QMT\IXIMKRA8BCd?Q[gRLIPQR7กGI:Y 
   1.2 I_B7BIOBกa;BS`a;g7CBYV[9WYV[gRกGImWS:Cg:WK@G7LA<BVab 3. OBก`kX@?d?QMT\IOVI_BCB[<8O@RXA8BC@RWA;KR7กGXLก=�b

mWS ĴK89OGS    kKB�\_B�KRIกGXLก=�bMR7 ĴK89OGSกtOV:CgXGIdTก^;
AV`II  `[g 

   1.3 XB7@g8IMR7MKRA8BC:Cg:WKC?กB<@<hYA8BCOBก[KI~XGXd?QNiKlBUB
d?QLYoIMR7 ĴKLM?SILR7 

kKB:Cg�\_B APR [<8O:CgFXmWS ĴK89OGS  กtOVI_B@g8II?\CBX8กAV`II
LF9QCNI`[g;VMKRSgRSd?QFX  mWSLก=�bd?Q[<8O@RXmWSmY<`ก<C 

   1.4 XB7@g8IMR7MKRA8BCC?กB<;_BWGXLIP\RaBa<PR;_BWGXMKRA8BC
LaCPRI[KI~XGX 

@_BL<tO<JYI?\OV@RWA;KR7[<7กGIกGXLก=�bmWS ĴK89OGSd?Q:WK@<KB7MT\I      

   1.5 XB7@g8IMR7MKRA8BC:Cg:WKY<GXLY;?QSI;_BWGXLIP\RaBa<PR;_BWGX
MKRA8BCNaK@RWA;KR7กGXLIP\RaBa<PRMKRA8BCd?Q ĴKLM?SI:WKLM?SIMT\I 

 

2. กB<kRWA8BCRSgB7:CgLaCBV@C  NiKLก=�b 4 MKR 4. NiKLก=�bLaCPRIกGIกGXMKR 2.1 s 2.4 
   2.1 I_BY<VmSAOBก`a;g7d?QCBCBNiKmWS[<7LYoI@g8INaZg  
   2.2 I_BMKRA8BCOBก`a;g7d?QCBmWSSG7A7<JYY<VmSALW9C  `[gC?กB<
WGW`Y;7`กK:M[GWA_Ba<PRLY;?QSI`Y;7A_BXB7A_B`[gLF?S7L;tกIKRS 
            

 

   2.3 I_BMKRA8BCOBก`a;g7d?QCBmWSSG7A7<JYY<VmSALW9C  `[gC?กB<@;GX
[_B`aIg7A_BXB7A_B`[gLF?S7L;tกIKRS 
            

                   

   2.4 I_BMKRA8BCOBก`a;g7d?QCBmWSSG7A7<JYY<VmSALW9C  `[gC?กB<NiK
A_Bd?QC?A8BCaCBSLaCPRIกGI`dId?QA_BXB7A_BNIY<VmSALW9C            

 
                

3.กB<RKB7R97d?Q:CgkJก[KR7  NiKLก=�b 5 MKR  
   3.1 C?กB<RKB7R97`a;g7d?QCB`[g:CgkJก[KR7  
   3.2 C?กB<RKB7R97`a;g7d?QCB`[g:CgA<XkK8I  IKRSก8gBA8BCLYoIO<97  
   3.3 :CgC?กB<NiKLA<PQR7aCBSA_BFJW`;VกB<RKB7R97NIMKRA8BCd?QI_BCBNiK
mWS[<7 

 

   3.4 กB<LM?SIL;?SI`XXA8BCA9WOBก ĴKRPQI  `[g:Cg:WKNaKกB<RKB7R97  
   3.5 C?กB<RKB7R97[กa;gI  NIL;gCC?  `[g:CgC?NIX<<=BIhก<C  


ก,U#($ T+'����  
ก,U#�	ก(���ก����	
�P��+� 
กB<NaKAV`IINiKLก=�bkKBC?;GกU=VWG7ก;gB8NI`[g;VMKRSgRSNaK 1 
AV`II  `[gkKB:CgFXNaK 0 AV`II 

กB<NaKAV`IINiKLก=�b  kKBC?;GกU=VNI`[g;VMKRSgRS LF9QCMT\IOV
NaK 1 AV`II  `[gkKB�\_B�KRIกGXLก=�bd?Q[<8OFXmWS ĴK89OGS`;K8OV
NaK 0 AV`II 

 
ก	���'	����F�O�	

�0����0�%�ก	�����  
 NIกB<@<KB7`;VFGHIBLA<PQR7CPRNIกB<89OGS:WKW_BLI9IกB<[BCMG\I[RIWG7[gR:YI?\ 

1. >TกUBLRก@B<  `I8A9Wd�U�? `;V7BI89OGSd?QLก?QS8MKR7  mWS:WK>TกUBkT7I9SBC   
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A8BCaCBS `;V;GกU=VMR7กB<;RกL;?SI8<<=ก<<CY<VLld[gB7 � 8gBA<RXA;hC;GกU=V
NWXKB7d?QLYoIR7AbY<VกRXMR7กB<;RกL;?SI8<<=ก<<C  OBกIG\I:WKI_BCBFGHIBLA<PQR7CPRLYoI<BS
MKRLFPQRNiKNIกB<[<8O@RXกB<;RกL;?SI8<<=ก<<COBก89dSBI9FIeb 

2. LA<PQR7CPRd?QNiKNIกB<89OGS `;VกB<@<KB7`;VFGHIBLA<PQR7CPR89OGS   
LA<PQR7CPRd?QNiKNIกB<89OGS[RId?Q 2  :WK`กg 1) <BSกB<กB<Y<VLC9IกB<;RกL;?SI 

8<<=ก<<CO_BI8I 1 ~XGX  LYoILA<PQR7CPRY<VLC9Id?QY<VLC9ImWS^JK89OGS  C?O_BI8IdG\7@9\I 14 MKR  
Y<VกRXWK8S 3 WKBI  :WK`กg WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  Y<VกRXWK8SMKRA_BkBC
O_BI8I 5 MKR  WKBIกB<kRWA8BCRSgB7:CgLaCBV@CY<VกRXWK8SMKRA_BkBCO_BI8I 4 MKR  `;VWKBI
กB<RKB7R97d?Q:CgkJก[KR7Y<VกRXWK8SMKRA_BkBCO_BI8I 5 MKR  `;V 2) LA<PQR7CPRกB<Y<VLC9ImWSNiK
LA<PQR7ARCF98L[R<bWK8SmY<`ก<C Turnitin  �TQ7OV[<8O@RX:WKLF?S7WKBIกB<kRWA8BCRSgB7:Cg
LaCBV@C `;VOVY<VLC9IRRกCBLYoI`kX@?[gB7 � d?Q`@W7LYR<bL�tI[bMR7กB<;RกL;?SI8<<=ก<<C
OBก 0 s 100 LYR<bL�tI[b   

3. กB<NaKAV`II  OVI_BLก=�bLa;gBI?\:YNiK[<8O@RXMKRA8BCOBก89dSBI9FIebNI`[g;V 
L;gC  OBกIG\IOVd_BกB<NaKAV`IINI;GกU=VMKRA8BCd?QC?;GกU=V[BCY<VLWtId?Qd_BกB<[<8O@RX  
mWSkKBFX;GกU=V[BC<BSกB<NI`[g;VMKR  OVNaKกB<Y<VLC9INIigR7 �Nig�  �TQ7OVNaKLYoI 1 AV`II  
`;VkKB:CgFX;GกU=V[BCY<VLWtIกB<Y<VLC9I  กtOVNaKกB<Y<VLC9ILYoI �:CgNig�  �TQ7OVNaKLYoI 0 
AV`II    [BCY<VLWtIกB<Y<VLC9IOIA<X 14  MKR  @g8ILก=�bกB<Y<VLC9ImWSNiKmY<`ก<C
@_BL<tO<JY  OV<BS7BIกB<Y<VLC9IRRกCBLYoI`kX@?d?Q`@W7kT7LYR<bL�tI[bMR7กB<;RกL;?SI
8<<=ก<<C  OBกIG\I^JK89OGSOVI_BMKRA8BCd?QMT\I`kX@?CB[<8O@RXA8BC@RWA;KR7กGXLก=�bMKRd?Q
FXd?QY<VLC9ImWS^JK89OGSkKBC?A8BC�\_B�KRIกtOV:CgNaKAV`II a<PRNaKAV`IILYoI 0  `[gkKB:Cg�\_B�KRIกt
OVX8กAV`IILF9QCNI@g8Id?QFXOBกกB<[<8O@RXmWSmY<`ก<C@_BL<tO<JY  �TQ7กB<[<8O@RXmWS
mY<`ก<C@_BL<tO<JYOVNaKAV`II 1 AV`IIMR7<BSกB<Lก=�bกB<Y<VLC9Id?QFX  กB<[<8O@RXNI
@g8II?\OV[<8O@RX:WKLF?S7Lก=�bกB<Y<VLC9IWKBIกB<kRWA8BCRSgB7:CgLaCBV@C  OBกIG\IOV
<8CAV`II;GกU=VกB<;RกL;?SI8<<=ก<<Cd?Q:WKdG\7aCWdG\7OBกLก=�bmWS^JK89OGS`;VLก=�bmWS
mY<`ก<C@_BL<tO<JY  89dSBI9FIebd?QkJกY<VLC9IL;gCNWd?QC?AV`II@J7ก8gBOVkPR:WK8gBC?Y<VLldMR7กB<
;RกL;?SI8<<=ก<<CCBกก8gB89dSBI9FIebd?Q:WKAV`II<8C[Q_B 

4. กB<[<8O@RXAh=lBFLA<PQR7CPR89OGS  ^JK89OGS:WKW_BLI9IกB<WG7[gR:YI?\ 
1) [<8O@RXA8BC[<7Li97LIP\RaBMR7`XXY<VLC9IกB<;RกL;?SI8<<=ก<<C  mWSNiK 

กB<<8X<8CA8BCA9WLatIOBก^JKd<7Ah=8hH9  O_BI8I 5 dgBILigILW?S8กGIกGXกB<89OGSNI[RId?Q 1 OBก 
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กB<[<8O@RXA8BC[<7Li97LIP\RaB  mWSNiK89e?กB<aBAgBWGiI?A8BC@RWA;KR7 (IOC) FX8gB ^JKd<7 
Ah=8hH9C?MKRL@IR`IVNaKY<GXY<h7กB<NiKA_BMT\I[KIMR7MKRA_BkBCmWSNaKNiKA_BMT\I[KIWK8SA_Bd?QC?
;GกU=VLaCPRIกGI  กB<[GWMKRA8BCd?QLYoIกB<NiKA_B�h�CL��RSRRก:Y  OBกIG\I^JK89OGS:WKI_BLA<PQR7CPR
CBY<GXY<h7MKRA_BkBC[BCA_B`IVI_BMR7^JKd<7Ah=8hH9  <VSVL8;Bd?Q^JKd<7Ah=8hH9`[g;VdgBId_BกB<
[<8O@RXA8BC[<7Li97LIP\RaBC?ig87<VSVL8;B 4 @GYWBab APR<Va8gB7 15 Cก<BAC 2553 kT7 15 
กhClBFGIeb 2553  MKRA_BkBCd?Q:WKOVC?AgB IOC RSJg<Va8gB7 0.6 s 1.0  <BS;VLR?SWMR7กB<
[<8O@RXLA<PQR7CPROBก^JKd<7Ah=8hH9WG7[B<B7 3.5 
[B<B7 3.5 AgB<VWGXA8BC@RWA;KR7 (IOC) MR7กB<[<8O@RXLA<PQR7CPRd?QNiKNIกB<89OGS[RId?Q 2 

;_BWGXd?Q Y<VLWtI <BSกB<d?Q[<8O@RX AgB IOC ^;กB<F9OB<=B 
1. กB<;RกL;?SI

XB7@g8I 
NiK@_BI8IกB<LM?SId?Q:CgLMKBกGIกGXX<9XdmWS<8CMR7LIP\RaB 0.6 NiK:WK 

2. กB<;RกL;?SI
XB7@g8I 

I_B7BIOBกa;BS`a;g7CBYV[9WYV[gRกGImWS:Cg:WK@G7LA<BVab 1 NiK:WK 

3. กB<;RกL;?SI
XB7@g8I 

XB7@g8IMR7MKRA8BC:CgC?กB<@<hYA8BCOBก[KI~XGXd?QNiKlBUBd?Q
LYoIMR7 ĴKLM?SILR7 

1 NiK:WK 

4. กB<;RกL;?SI
XB7@g8I 

XB7@g8IMR7MKRA8BCC?กB<;_BWGXLIP\RaBa<PR;_BWGXMKRA8BCLaCPRI
[KI~XGX  

1 NiK:WK 

5. กB<;RกL;?SI
XB7@g8I 

XB7@g8IMR7MKRA8BC:Cg:WKY<GXLY;?QSI;_BWGXLIP\RaB a<PR;_BWGX
MKRA8BCNaK@RWA;KR7กGXLIP\RaBa<PRMKRA8BCd?Q ĴKLM?SI:WKLM?SIMT\I 

1 NiK:WK 

6. กB<kRWA8BC
RSgB7:CgLaCBV@C 

I_BY<VmSAOBก`a;g7d?QCBCBNiKmWS[<7LYoI@g8INaZg 1 NiK:WK 

7. กB<kRWA8BC
RSgB7:CgLaCBV@C 

I_BMKRA8BCOBก`a;g7d?QCBmWSSG7A7<JYY<VmSALW9C  `[gC?กB<
WGW`Y;7`กK:M[GWA_Ba<PRLY;?QSI`Y;7A_BXB7A_B`[gLF?S7L;tกIKRS 

1 NiK:WK 

8. กB<kRWA8BC
RSgB7:CgLaCBV@C 

I_BMKRA8BCOBก`a;g7d?QCBmWSSG7A7<JYY<VmSALW9C  `[gC?กB<@;GX
[_B`aIg7A_BXB7A_B`[gLF?S7L;tกIKRS 

1 NiK:WK 

9. กB<kRWA8BC
RSgB7:CgLaCBV@C 

I_BMKRA8BCOBก`a;g7d?QCBmWSSG7A7<JYY<VmSALW9C  `[gC?กB<NiKA_B
d?QC?A8BCaCBSLaCPRIกGI`dId?QA_BXB7A_BNIY<VmSALW9C 

1 NiK:WK 

     
10. กB<RKB7R97d?Q:Cg

kJก[KR7 
C?กB<RKB7R97`a;g7d?QCB`[g:CgkJก[KR7 1 NiK:WK 

11. กB<RKB7R97d?Q:Cg
kJก[KR7 

C?กB<RKB7R97`a;g7d?QCB`[g:CgA<XkK8I  IKRSก8gBA8BCLYoIO<97 1 NiK:WK 

12. กB<RKB7R97d?Q:Cg
kJก[KR7 

:CgC?กB<NiKLA<PQR7aCBSA_BFJW`;VกB<RKB7R97NIMKRA8BCd?QI_BCBNiK
mWS[<7 

1 NiK:WK 

13. กB<RKB7R97d?Q:Cg
kJก[KR7 

กB<LM?SIL;?SI`XXA8BCA9WOBก ĴKRPQI  `[g:Cg:WKNaKกB<RKB7R97 1 NiK:WK 

14. กB<RKB7R97d?Q:Cg
kJก[KR7 

C?กB<RKB7R97[กa;gI  C?NIL;gC`[g:CgC?NIX<<=BIhก<C 1 NiK:WK 
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 ^;กB<F9OB<=BA8BC[<7Li97LIP\RaBMR7`XXY<VLC9IกB<;RกL;?SI8<<=ก<<C  FX8gB MKR
A_BkBCO_BI8I 14 MKR^gBILก=�bAgB<VWGXA8BC@RWA;KR7 (IOC) dG\7 14 MKR  mWSC?MKRA_BkBC
O_BI8I 1 MKR:WKAgB IOC LdgBกGX 0.6 `;Vd?QLa;PR:WKAgB IOC LYoI 1 dG\7aCW 

2) dW;R7NiKLA<PQR7CPR89OGS  ^JK89OGS:WKI_B`XXY<VLC9Id?Q:WKFGHIBMT\I:YNaKIGก>TกUB 
F9OB<=B[<8O@RX`;VY<VLC9IกGXMKRA8BCd?QCBOBกXdd?Q 2 MR789dSBI9FIebO_BI8I 2 dgBI  ^;
Y<Bก�8gBC?XB7<BSกB<กB<Y<VLC9I8GWNI 2  Y<VLWtINIMKRLW?S8กGI  d_BNaKกB<Y<VLC9ILYoI:Y:WK
mWSSBก  `;VC?XB7<BSกB<กB<Y<VLC9Id?QSG78GW:WK:CgA<RXA;hC  LCPQRI_BCBNiKNIกB<Y<VLC9IO<97OT7
:Cg@BCB<kY<VLC9I:WKRSgB7A<XkK8I  ^JK89OGSOT7:WKI_BMKR89OB<=bI?\CBY<GXY<h7LA<PQR7CPR  mWS`Sก
<BSกB<กB<Y<VLC9Id?Q8GWNI 2 Y<VLWtINIMKRLW?S8กGI  `SกRRกLYoI<BSกB<กB<Y<VLC9IAI;VMKR  
�TQ7<BSกB<กB<Y<VLC9Id?Qd_BกB<`SกMKROV:WK`กg MKRd?Q 4 `;VMKRd?Q 5  @g8I<BSกB<กB<Y<VLC9IR?ก 1 
MKR:WKd_BกB<LF9QCL[9CLMKBCBLFPQRNaK8GW:WKA<RXA;hC  WG7IG\I LCPQRY<GXY<h7<BSกB<กB<Y<VLC9I`;K8  
OV:WK<BSกB<กB<Y<VLC9IO_BI8IdG\7@9\I 14  MKR 

3) กB<[<8O@RXA8BCLd?QS7 (reliability) OBกกB<I_B<BSกB<กB<Y<VLC9I:YNaK 
IGก>TกUB[<8O@RXO_BI8I 2 dgBIdW;R7Y<VLC9IMKRA8BCOBก89dSBI9FIeb  `;VI_BCB[<8ONaK
AV`II[BCLก=�b  OBกIG\I:WKI_B<BSกB<กB<Y<VLC9ICBaBAgBA8BCLd?QS7MR7`XXY<VLC9IdG\7~XGX
mWSNiK89e?กB<aBAgBA8BCLd?QS7MR7A8BC@RWA;KR7[<7กGIMR7^JKY<VLC9I (Koppa coefficient)  
FX8gB AgBA8BCLd?QS7MR7<BSกB<กB<Y<VLC9IdG\7~XGXLYoI 0.72  �TQ7LYoIAgBd?QRSJgNILก=�bd?QOV
I_B:YNiKNIกB<Y<VLC9IO<97:WKLYoIRSgB7W? 

4) กB<[<8O@RXmWSNiKmY<`ก<C  ^JK89OGS:WKI_BMKRA8BCOBก89dSBI9FIeb:Y[<8O@RX 
กGXmY<`ก<C@_BL<tO<JYmWSNiKmY<`ก<Cd?QL<?Sก8gB Turnitin NIกB<[<8O@RX  LFPQRWJMKRA8BCd?Q�\_BกGX
`a;g7MKRCJ;L<9QC[KIRPQI � mWSmY<`ก<COV<BS7BIกB<�\_BMR7MKRA8BCLYoI`kX@?RRกCBLYoI
LYR<bL�tI[bMR7กB<;RกL;?SI8<<=ก<<C  �TQ7@?`W7OV<BS7BILYR<bL�tI[bกB<;RกL;?SI8<<=ก<<C
RSJg<Va8gB7 75 s 100   @?La;PR7`กg<BS7BILYR<bL�tI[bกB<;RกL;?SI8<<=ก<<CRSJg<Va8gB7 50 s 74  
@?La;PR7RgRI<BS7BILYR<bL�tI[bกB<;RกL;?SI8<<=ก<<CRSJg<Va8gB7 25 s 49  @?LM?S8<BS7BI
LYR<bL�tI[bกB<;RกL;?SI8<<=ก<<CRSJg<Va8gB7 1 s 24  `;V@?I\_BL79I:CgFXLYR<bL�tI[bกB<;Rก
L;?SI8<<=ก<<C`[gRSgB7NW  OBกIG\II_BLYR<bL�tI[bCB[<8O@RXLd?SXLA?S7R?กA<G\7กGX`a;g7MKRCJ;
L<9QC[KId?Q<BS7BI8gBC?กB<�\_BOBกmY<`ก<C@_BL<tO<JYmWS^JK89OGSLFPQRWJ8gBLYR<bL�tI[bd?QMT\ILYoI`kX@?IG\I
@RWA;KR7กGX`a;g7MKRCJ;L<9QC[KIRSgB7`dKO<97a<PR:Cg a<PR�\_BL~FBVig87A_B a<PRig87MR7MKRA8BC
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XB7@g8I`[g:Cg:WKLYoILIP\RaBLW?S8กGIO<97  ^JK89OGS:WK[GWLYR<bL�tI[bd?Q:CgkJก[KR7OBกmY<`ก<C@_BL<tO<JY
RRก:Y  LFPQRNId?Q@hW`;K8OV:WKLYoILYR<bL�tI[bO<97MR7กB<;RกL;?SI8<<=ก<<C 

5) 89e?กB<LกtX<8X<8CMKRCJ;  NIกB<89OGS[RId?Q 2  ^JK89OGSC?89e?W_BLI9IกB<LกtX<8X<8C 
MKRCJ;WG7[gR:YI?\ 

1. XGIdTกMKRCJ;FP\I]BIMR789dSBI9FIebNI`[g;VL;gCO_BI8I 110  L;gC  �TQ7MKRCJ; 
La;gBI?\ :WK`กg  LF>MR7^JKd_B89dSBI9FIeb  <VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB  O_BI8IYrd?QNiKNI
กB<>TกUB `;V@BMB89iB 

2. I_BMKRA8BCOBก89dSBI9FIebNI`[g;VL;gCCB[<8O@RXmWSNiKLก=�bกB< 
Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q:WK@<KB7MT\IOIA<XO_BI8I 110 L;gC  mWS[<8ONaKAV`II
[BCLก=�bd?Qก_BaIW 

3. OGWd_B:�;bMKRCJ;MR7MKRA8BCOBก89dSBI9FIebNI`[g;VL;gCOIA<XO_BI8I  
110 L;gC  OBกIG\II_BLMKB[<8O@RXmWSNiKmY<`ก<C Turnitin OBกLA<PQR7  LFPQRNaKmY<`ก<C<BS7BI
`kX@?LYoILYR<bL�tI[bกB<;RกL;?SI8<<=ก<<C 

4. I_BMKRA8BCOBก89dSBI9FIebd?Q[<8O@RXmWSmY<`ก<C@_BL<tO<JY`;K8  CB 
[<8O@RXmWS^JK89OGSLd?SXLA?S7กGX`a;g7d?QCB[BCd?QmY<`ก<C<BS7BIR?กA<G\7aITQ7LFPQR[GWLYR<bL�tI[b
MR7MKRA8BCd?Q[<7กGIXB7@g8I  `[g:CgNigLIP\RaBNIX<9XdLW?S8กGI a<PR:CgC?A8BCLก?QS8MKR7กGIRRก:Y  
LFPQRNaK:WKLYR<bL�tI[bO<97MR7กB<;RกL;?SI8<<=ก<<C 

5. I_BMKRA8BCd?QMT\I`kX@?NIMKR 4 CB[<8OWJR?กA<G\78gBC?A8BCA<RXA;hCRSJgNI 
กB<[<8O@RX[BCMKRd?Q 2 d?QNiKLก=�bกB<Y<VLC9ImWS^JK89OGS:WK@<KB7MT\Ia<PR:Cg  kKB:CgA<RXA;hCกtI_B
@g8Id?Q:CgFXOBกกB<[<8O@RXmWS^JK89OGSCBX8กLF9QCL[9COBก@g8Id?QmY<`ก<C@_BL<tO<JYFXLMKB:Y
mWSNiK<BSกB<Lก=�bกB<Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q:WK@<KB7MT\ILYoIa;Gก  mWSNIกB<
[<8O@RXLF9QCL[9COBกmY<`ก<C@_BL<tO<JYNIMKRI?\OV@BCB<kC?<BS;VLR?SWLF9QCL[9C:WKL~FBVWKBI
กB<kRWA8BCRSgB7:CgLaCBV@C  mWSkKBC?กB<[<8O@RXFXLF9QCL[9COBกmY<`ก<C@_BL<tO<JYOVNaK
NIMKRd?Q[<8O@RXFX 1 AV`II[BC<BSกB<d?QFX 

6. I_BMKRCJ;d?Q:WKdG\7aCW  dG\7MKRCJ;FP\I]BIMR789dSBI9FIeb `;VAV`IId?Q:WKOBก 
Lก=�bกB<Y<VLC9IกB<;RกL;?SI8<<=ก<<C[BCd?Q^JK89OGS:WK@<KB7MT\I`;VOBกmY<`ก<C@_BL<tO<JY  
XGIdTกMKRCJ;LFPQRL[<?SCกB<89LA<BVabWK8SmY<`ก<C SPSS for Windows NI;_BWGXkGW:Y 
 
ก	���

�	��#�'��+� 
 กB<89LA<BVabMKRCJ;NIกB<89OGS[RId?Q 2  C?89e?กB<NIกB<89LA<BVabMKRCJ;WG7I?\ 
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(1) กB<89LA<BVabMKRCJ;LXP\R7[KI  LYoIกB<89LA<BVabMKRCJ;mWSNiK@k9[9lBAX<<SBS  LFPQR 
Re9XBS;GกU=VMR7ก;hgC[G8RSgB7 `;V;GกU=V[G8`Y<d?QNiKNIกB<89OGS  mWSAgB@k9[9d?QNiKAPR A8BCk?Q  
<KRS;V  AgBL~;?QS (mean)  @g8ILX?QS7LXICB[<]BI (standard deviation)  AgBA8BCLXK 
(skewness)  AgBA8BCmWg7 (kurtosis)  กB<89LA<BVab[B<B7:M8K (crosstab)  `;VกB<89LA<BVab box 
plot  mWSNiKmY<`ก<C SPSS for Windows 

(2) กB<>TกUBR9de9F;Y�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;V 
lBA89iBd?Q`[ก[gB7กGIMR789dSBI9FIebd?QC?^;[gR;GกU=VกB<;RกL;?SI8<<=ก<<C  mWSNiKกB<
89LA<BVabA8BC`Y<Y<8I`XX@BCdB7 (three s way ANOVA) WK8SmY<`ก<C SPSS for 
Windows 
 ก	����� �� ���� 2  กB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C LYoIกB<FGHIBmY<`ก<CLFPQRI_B:YNiK>TกUB^;MR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<CNaKกGXIGก>TกUB  �TQ7C?MG\I[RIWG7[gR:YI?\ 

1. I_BMKRCJ;OBกกB<@_B<8OA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CNIกB<89OGS 
[RId?Q 1 `;VMKRCJ;OBกกB<[<8O@RX89dSBI9FIebNIกB<89OGS[RId?Q 2 CBLYoI@g8IY<VกRXNIกB<
OGWd_BmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 

2. L@IRmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<Cd?Q:WK 
FGHIBMT\INaK^JKd<7Ah=8hH9ihWLW?S8กGIกGXกB<>TกUBNI[RId?Q 1 `;V 2 d_BกB<[<8O@RXA8BC
LaCBV@CMR7mY<`ก<CกgRII_B:YdW;R7NiK  mWS^;กB<F9OB<=BFX8gB  C?AgBL~;?QSA8BC
LaCBV@CLdgBกGX 4.4 @g8IกB<Y<VLC9IA8BC@RWA;KR7MR7mY<`ก<CกB<@RI  FX8gBC?AgBWGiI?
A8BC@RWA;KR7 (IOC) LdgBกGX 0.6  `@W7NaKLatI8gBAgBA8BCLaCBV@C`;VA8BC@RWA;KR7MR7
mY<`ก<CRSJgNILก=�bd?QOV@BCB<kI_B:YNiK:WKO<97 

3. กB<dW;R7NiK  ^JK89OGS:WKI_BmY<`ก<Cd?QFGHIBMT\I:YNiKNIกB<dW;R7@RINaKกGX 
IGก>TกUBiG\IYrd?Q 1 @BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  O_BI8IdG\7@9\I 58 AId?QC?;GกU=V
Nก;KLA?S7กGIกGXก;hgC[G8RSgB7O<97d?QNiKNIกB<>TกUB OBกกB<dW;R7@RId_BNaK:WKMKRY<GXY<h7
mY<`ก<CกB<@RI  mWSIGก>TกUB[KR7กB<NaKC?กB<@RXd?QIKRS;7  LIPQR7OBกMKR@RXC?A8BCSB8`;V
SBก  <8CdG\7NiKL8;BCBกNIกB<d_B`;VกB<LM?SIL<?S7A8BCOT7LYoIกB<LF9QCL8;BNaKกGX@g8IMR7กB<
dW;R7LF9QCCBกMT\I  `;VLFPQRNaKmY<`ก<CC?A8BCก<ViGX`;VNiKL8;BIKRS;7  ^JK89OGSOT7:WKY<GX;W
@g8IMR7กB<@RXLM?SIL<?S7A8BCกgRIL<?SI;7  mWSNaKC?กB<LM?SIL<?S7A8BClBSa;G7OBกกB<L<?SI
`;K8LdgBIG\IกgRId?QOVI_BmY<`ก<C:YNiKNIกB<@RIO<97  LFPQRd?QOVWJ8gBlBSa;G7OBกกB<L<?SIWK8S



91 
 
mY<`ก<C`;K8IGก>TกUB:WK[<VaIGกkT7กB<LM?SId?QkJก[KR7CBกIKRSLF?S7NW  `;VRG[<BกB<;RกL;?SI
8<<=ก<<C`[ก[gB7กGIa<PR:CgNI<Va8gB7ก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C `;Vก;hgCd?Q:WK<GXกB<@RIYก[9 
 ก	����� �� ���� 3  กB<[<8O@RX^;MR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<COBกmY<`ก<Cd?Q:WKFGHIBMT\I 

กB<89OGS<VSVd?Q@BCLYoIกB<89OGSกTQ7dW;R7  C?8G[khY<V@7AbLFPQR[<8O@RX^;MR7กB<
FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<CกB<FGHIBA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  กB<89OGSOVNiK`XX`^IกB<89OGS`XXกTQ7dW;R7 (Quasi s 
experimental design) d?QC?ก;hgCA8XAhC `;VdW@RX8GW^;AV`IIกgRIกB<dW;R7 `;Va;G7กB<
dW;R7d?QC?iPQRL<?Sก8gB Non s randomized pretest s posttest design  WG7IG\I`XX`^IกB<
dW;R7OT7LYoIWG7I?\ 

 
           E        TE1              Xa             TE2  
 ------------------------------------------------------- 
 C        TC1           ~Xa             TC2  

  lBF`@W7`XX`^IกB<dW;R7 
 

E = ก;hgCdW;R7  
C = ก;hgCA8XAhC 
Xa = [G8`Y<OGWก<Vd_B (treatment) NId?QI?\ APR mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNO

L<PQR7กB<;RกL;?SI8<<=ก<<C 
TE1 = กB<@RX8GW^;กgRIกB<dW;R7 (pretest) MR7ก;hgCdW;R7d?QNiKmY<`ก<CกB<

FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C   
TE2 = กB<@RX8GW^;a;G7กB<dW;R7 (posttest) MR7ก;hgCdW;R7d?QNiKmY<`ก<CกB<

FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  
~Xa = :CgC?กB<NaK[G8`Y<OGWก<Vd_B (treatment)  
TC1 = กB<@RX8GW^;กgRIกB<dW;R7 (pretest) MR7ก;hgCA8XAhC 
TC2 =    กB<@RX8GW^;a;G7กB<dW;R7 (posttest) MR7ก;hgCA8XAhC 

   @_Ba<GXMG\I[RIกB<W_BLI9IกB<89OGSC?<BS;VLR?SWWG7[gR:YI?\ 
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���&	ก� ���ก�"G�!��� G	� 
        Y<ViBก<LYoIIGก>TกUB<VWGXY<9ZZB[<?  @BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  
A=VA<h>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<? O_BI8I 360 AI 

ก;hgC[G8RSgB7LYoIIGก>TกUB<VWGXY<9ZZB[<?  iG\IYrd?Q 2 @BMB89iBLdAmIm;S?`;V@PQR@B<
กB<>TกUB  A=VA<h>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<?  O_BI8I 37 AI  
mWS`Xg7LYoIก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C 21 AI  `;Vก;hgCd?Q:WK<GXกB<@RIYก[9 16  AI  กB<L;PRกก;hgC[G8RSgB7NiK89e?กB<L;PRก
`XXLOBVO7 (purposive sampling)  mWSL;PRก@BMB89iBd?QC?กB<NiKLdAmIm;S?ARCF98L[R<b  `;V
OBกกB<89OGSd?Q:WKFX8gBY<9ZZB[<?OVC?dGกUVdB7กB<LM?SI[Q_Bก8gBNI<VWGXกB<>TกUBRPQI  `;VSG7
>TกUBRSJgNIiG\IYrd?Q:Cg@J7IGกNI<VWGXY<9ZZB[<? 
 
��5�ก	��"G�!��� G	� 
 ก;hgC[G8RSgB7  L;PRกOBกIGก>TกUB@BMB89iBd?QC?กB<NiKLdAmIm;S?ARCF98L[R<b  O_BI8I 4 
aKR7L<?SImWSNiK89e?กB<@hgCCB 2 aKR7L<?SId?Q;7dVLX?SIL<?SI89iBO9[89dSBกB<>TกUB  aKR7L<?SId?Q 1
LYoIก;hgCdW;R7�TQ7OVC?กB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C  @g8IaKR7L<?SId?Q 2 LYoIก;hgCA8XAhCd?QNiK89e?กB<@RIYก[9 
 
ก	���'	����F�O�	

�0����0�%�ก	�����  
 กB<89OGSNI<VSVd?Q 3 :WKC?กB<@<KB7`;VFGHIBLA<PQR7CPRd?QNiKNIกB<89OGSO_BI8I 3 ihW:WK`กg 
(1) `XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CO_BI8I 1  ~XGXC?O_BI8I 22  MKR (2) 
`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97O_BI8I 1  ~XGXC? 5  MKR  (3) กB<LM?SIL<?S7A8BCOBก
aG8MKRd?Qก_BaIWNaKO_BI8I 1  L<PQR7  C?<BS;VLR?SWWG7I?\ 
 ihWd?Q 1  `XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 

1. >TกUBLRก@B<  `I8A9Wd�U�? `;V7BI89OGSd?QLก?QS8MKR7  LFPQRNaK:WK`I8A9WCBOGWd_B 
`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  mWS^JK89OGS:WK`I8dB7NIกB<OGWd_BMKR
A_BkBCCBOBก`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBก Indiana University 
School of Education  �TQ7C?MKRCJ;RSJgNIL8tX:�[b www.indiana.edu/~istd/Examples.html 
(Hochstein, et al., 2008: 67)  ;GกU=VMKRA_BkBCNI`[g;VMKRLYoI`XX8GWd?QC?;GกU=VLYoI
MKRA8BCd?QC?`a;g7d?QCBL<9QC[KIOBกaIG7@PR`;VLRก@B<dB789iBกB<@BMB89iB[gB7 �  `;VR?ก@g8I
aITQ7OVC?กB<OGWd_BLYoIL8R<biGQINaCgLFPQRNaK^JK[RXF9OB<=B8gBL8R<biGQINaCgd?Q@<KB7MT\II?\LYoIกB<;Rก
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L;?SI8<<=ก<<CCBOBก`a;g7d?QCBL<9QC[KIa<PR:Cg  ^JK89OGS:WKNiK`I8dB7NIกB<OGWd_BMKRA_BkBCNI
`XXLW?S8กGI  `[gNiKMKRA8BCOBกaIG7@PR`;VLRก@B<dB789iBกB<d?QLYoIlBUB:dS  mWS:Cg:WKNiKกB<
`Y;OBก`XX8GWMR7 Indiana `[gRSgB7NW  `;V^JK89OGS:WK@<KB7MKRA_BkBCLF9QCL[9CNI@g8IMR7
Y<VLldMR7กB<;RกL;?SI8<<=ก<<C  �TQ7NI`[g;VMKRA_BkBCOVNaK^JK[RXF9OB<=BWK8S8gBLYoI
;GกU=VกB<;RกL;?SI8<<=ก<<Cd?QOGWRSJgNIY<VLldNW  mWSOVLYoI`XX[G8L;PRกd?QC? 4 [G8L;PRกNaK
L;PRก[RX 

2. กB<NaKAV`II<BSMKR  NI`[g;VMKRA_BkBCOVC?MKRA_BkBCSgRSRSJg 2 MKR  MKRSgRS`<กOV 
kBC8gBLYoIกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg  kKB^JK[RX[RX:WKkJก[KR7OV:WK 1 AV`IINIMKRSgRS
IG\I  OBกIG\INIMKRSgRSd?Q 2  OVNaK^JK[RXF9OB<=B8gBLYoIกB<;RกL;?SI8<<=ก<<CY<VLldNW  kKB
[RX:WKkJก[KR7กtOV:WK 1 AV`II  ^JK[RXd?Q[RX:CgkJก[KR7NI`[g;VMKRSgRSOV:WK<GX 0 AV`II`;V
^JK[RXd?QL;PRก[RX8gB:CgNigกB<;RกL;?SI8<<=ก<<CNIMKRSgRSd?Q 1 OV:Cg[KR7[RXNIMKRSgRSd?Q 2 d?Q
LYoIกB<F9OB<=BL;PRกY<VLldMR7กB<;RกL;?SI8<<=ก<<C  ^JK[RXd?Q:WKAV`II@J7ก8gBOVkPR:WK8gB
C?A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C@J7ก8gB^JK[RXd?Q:WKAV`II[Q_B 

3. กB<[<8O@RXAh=lBFLA<PQR7CPR89OGS  ^JK89OGS:WKW_BLI9IกB<WG7[gR:YI?\ 
(1) [<8O@RXA8BC[<7Li97LIP\RaBMR7`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI 

8<<=ก<<C  mWSNiKกB<<8X<8CA8BCA9WLatIOBก^JKd<7Ah=8hH9O_BI8I 5  dgBI�TQ7LYoI^JKd<7Ah=8hH9
ihWLW?S8กGIกGXd?QNiKNIกB<89OGSNI<VSVd?Q 1 `;V<VSVd?Q 2 

กB<[<8O@RXA8BC[<7Li97LIP\RaB  ^JKd<7Ah=8hH9:WKNiK<VSVL8;BNIกB<[<8O@RX  
4  @GYWBabAPR <Va8gB7 15 Cก<BAC 2553 kT7 15 กhClBFGIeb 2553  กB<[<8O@RXNiK89e?กB<aBAgB
WGiI?A8BC@RWA;KR7 (IOC)  ^;FX8gB  MKRA_BkBCd?Q:WKC?AgB IOC LdgBกGX 1 dG\7aCWdhกMKR  mWS
[G8RSgB7LA<PQR7CPRd?QNiKNIกB<89OGSC?;GกU=VMKRA_BkBCWG7I?\  
 

�	&�I���  OBกMKRA_BkBCNI`[g;VMKR  OVC?MKRA8BCL<9QC[KI`;V`a;g7d?QCBMR7MKRA8BCd?Q:WK[GW[RI
CBOBกLRก@B<`;VaIG7@PRNI@BMB89iB[gB7 �  OBกIG\IOVC?MKRA8BCd?QOGWd_BMT\ILFPQRNaKIGก>TกUB
F9OB<=B8gBMKRA8BCd?QOGWd_BMT\ICBIG\ILCPQRI_BCBLY<?SXLd?SXกGXMKRA8BCL<9QC[KI`;K8LYoIกB<;Rก
L;?SI8<<=ก<<CCBa<PR:Cg  mWSNaKIGก>TกUBกBLA<PQR7aCBS X NI[G8L;PRกd?QLatI8gBkJก[KR7d?Q@hW 
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!��� G	� 
(00). �'�
�	�
����!'� : `<7OJ7NON��กKB8<KB8 (Aggressive motive) :WK`กg `<7OJ7NOd?QLYoI
Y<V@XกB<=bก<V[hKINaKLก9WF�[9ก<<CdB7;X  d?QL<?Sก8gB  A8BCกKB8<KB8  LigI  LCPQR[RILWtก � 
L8;B<KR7:aK  FgR`Cga<PRF?QL;?\S7OVaS9X:CKL<?S8CBL¤?QSI[?OIL<BaShW<KR7:aK  FRL<BC?;JกกtY�9XG[9
LigIIG\IกGX;JกXKB7  a<PRIGกกB<LCPR7XB7AIL8;BRl9Y<BSNI@lBNiKA_BกKB8<KB8`@W7NaKLatI8gB
[IC?A8BCก;KB  �TQ7XB7d?กtaShWdgBd?MR7��BS[<7MKBC:WK  L;Sd_BNaKLMBก<Vd_BLigIIG\INIL8;B
[gRCB  `<7OJ7NON��กKB8<KB8I?\LYoI@9Q7d?QA8<a;?กL;?QS7LYoIW?d?Q@hW 
���G�����	 : OGId<b  ihgCLCPR7Y�ก. (2546). `<7OJ7NO`;VกB<OJ7NO@<KB7YB�9aB<9Sb. ก<h7LdF�: 
WRกaZKBก<h�Y. aIKB 91. 
(00). �'�
�	������$��	�2I� : `<7OJ7NON��กKB8<KB8 (Aggressive motive) LYoI`<7OJ7NOd?Qก<V[hKI
NaKLก9WF�[9ก<<CdB7;X  [G8RSgB7LigI  LCPQR[RILWtก � L8;B<KR7:aK  FgR`Cga<PRF?QL;?\S7OVaS9X:CK
L<?S8CBL¤?QSI[?OIL<BaShW<KR7:aK  FRL<BC?;JกกtY�9XG[9LigIIG\IกGX;JกXKB7  a<PRIGกกB<LCPR7XB7
AIL8;BRl9Y<BSNI@lBNiKA_BกKB8<KB8`@W7NaKLatI8gB[IC?A8BCก;KB  �TQ7XB7d?กtaShWdgBd?MR7
��BS[<7MKBC:WK  L;Sd_BNaKLMBก<Vd_BLigIIG\INIL8;B[gRCB (OGId<b ihgCLCPR7Y�ก, 2546: 91) 
(00). MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 
         1) :CgNig                       2) :Cg`IgNO                    3) Nig 
        kKBdgBI[RX8gB:CgNig/:Cg`IgNO  :Cg[KR7[RXNIMKR 01 
(01). kKBdgBI[RX8gBNig  OGW8gBLYoIกB<;RกL;?SI8<<=ก<<CY<VLldNW ? 
         1) กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU<    2) กB<kRWA8BCRSgB7:CgLaCBV@C       
         3) กB<RKB7R97d?Q:CgkJก[KR7                                4) กB<;RกL;?SI8<<=ก<<CMR7[ILR7 

(2) dW;R7NiKLA<PQR7CPR89OGS 
^JK89OGS:WKI_B`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C:YdW;R7NiK 

LFPQR[<8O@RXA8BCLMKBNO `;VA8BCiGWLOIMR7lBUBกGXก;hgCIGก>TกUB<VWGXY<9ZZB[<?  iG\IYrd?Q 1  
@BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  A=VA<h>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?
<BiC7A;eGZXh<?O_BI8I 58  AI  <Va8gB78GId?Q 8 C?IBAC 2553 OIkT7 15  C?IBAC 2553 d?QC?
;GกU=VNก;KLA?S7กGXก;hgC[G8RSgB7O<97  ^;กB<dW;R7NiKY<Bก�8gB  C?กB<Y<GXY<h7A_Bi?\`O7NI
`XX@RXkBC `;VLF9QC;GกU=V[G8RSgB7NIA_Bi?\`O7LMKBCB  LFPQRNaKIGก>TกUBC?[G8RSgB7WJ`;V@<KB7
A8BCLMKBNOกgRId_B`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  OBกIG\IOT7I_BCB
[<8O@RXWJNI<BS;VLR?SWR?กA<G\7กgRId?QOVI_B:YNiKLกtX<8X<8CMKRCJ;กGXก;hgC[G8RSgB7O<97 
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(3) กB<[<8O@RXA8BCLd?QS7 (reliability) 
^JK89OGS:WKI_B`XX8GWd?Q:WKdW;R7NiK`;K8CB[<8ONaKAV`II[BCLก=�b `;V:WKI_BCB 

aBAgBA8BCLd?QS7MR7`XX8GW  FX8gBAgBA8BCLd?QS7MR7`XX8GWdG\7~XGXLdgBกGX 0.807  ^;กB<
[<8O@RXA8BCLd?QS7FX8gB `XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CC?<VWGXAgB
A8BCLd?QS7RSJgNILก=�bd?QOV@BCB<kI_B:YNiK8GW:WKกGXก;hgC[G8RSgB7O<97 

(4) กB<[<8O@RXAgBA8BCSBก7gBS (p) `;VAgBR_BIBOO_B`Iก (r) MR7`XX8GWA8BC<JK 
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CLYoI<BSMKR  FX8gB`[g;V[G8L;PRกC?AgBA8BCSBก7gBSRSJg
<Va8gB7ig87 0.20 s 0.81  `;VC?AgBR_BIBOO_B`Iก (r) RSJg<Va8gB7 0.20 s 0.69  �TQ7LYoIAgBd?QRSJgNI
Lก=�bd?Q@BCB<kI_B:YNiK:WKO<97    
 ihWd?Q 2  `XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  ^JK89OGS:WKOGWd_B`XX��กY�9XG[9dGกUV
กB<LM?SI`;VกB<RKB7R97  mWSC?;GกU=VA;KBSA;T7กGX`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<C  ;GกU=VMKRA_BkBCY<VกRXWK8S 3  MKRSgRS  MKRSgRSd?Q 1 NaK[RX8gBLYoIกB<;Rก
L;?SI8<<=ก<<CNiga<PR:Cg  MKRSgRSd?Q 2 NaKLM?SI[RXmWSRe9XBS8gBLF<BVLa[hNWOT7LYoIกB<;Rก
L;?SI8<<=ก<<C  `;VMKRSgRSd?Q 3 NI^JK[RXd?QF9OB<=B8gBMKRA8BCIG\ILYoIกB<;RกL;?SI8<<=ก<<C
NaKLM?SIMKRA8BCMT\ICBNaCgd?QLYoIlBUBMR7[ILR7  `;V:CgLYoIกB<;RกL;?SI8<<=ก<<CWK8S  `[g
:Cg:WKNaKL;PRก[RX8gBLYoIกB<;RกL;?SI8<<=ก<<CY<VLldNW  C?กB<NaK^JK[RXRe9XBSLF9QCL[9C8gB
LF<BVLa[hNW  mWSNaKXRกLa[h^;8gBkKBMKRA8BCd?Q@<KB7MT\IC?กB<;RกL;?SI8<<=ก<<CCBOBก`a;g7
MKRA8BCL<9QC[KI`;K8  กtNaKLM?SIRe9XBSLF9QCL[9CWK8S8gBLYoIกB<;RกL;?SI8<<=ก<<CLF<BVLa[hNW  
@_Ba<GX[G8RSgB7MR7`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97C?WG7I?\ 
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OBกMKRA_BkBC[gR:YI?\  O7[RXA_BkBCNI`[g;VMKR 
1.MKRA8BCL<9QC[KI : ก<VX8IกB<FGHIBdB7@[9Y�ZZBMR78GS@J7RBShOVLY;?QSI:YOBกLW9C`;V
WKRS@C<<klBF;7NIWKBIA8BCO_B  mWSd?QA8BCO_B<VSVSB8OVIKRS;7  `[gOVC?A8BCO_B<VSV
@G\I`dIกB<<V;Tก:WK (recall)  �TQ7OVLYoIกB<<V;Tก:WKL~FBVLa[hกB<=bd?QLก9WMT\IIBICB`;K8
Lก?QS8กGX[ILR7 
`a;g7d?QCB : F<<=d9FSb  >9<98<<=Xh>Sb. (2550). O9[89dSBA<RXA<G8. F9CFbA<G\7d?Q 6. ก<h7LdF�: 
@_BIGกF9CFb`ag7OhqB;7ก<=bCaB89dSB;GS. aIKB 192.  
MKRA8BCd?QOGWd_BMT\INaCg : กB<FGHIBdB7@[9Y�ZZBMR7AI@J78GSOV:CgLaCPRILW9C`;VC?
@C<<klBF;W;7NIL<PQR7A8BCO_B  mWSd?QA8BCO_B<VSVSB8OV;W;7  C?A8BCO_B<VSV@G\I`dI
กB<<V;Tก:WK (recall)  mWSd?QกB<<V;Tก:WKLYoILa[hกB<=bd?QLก9WMT\IL~FBVLก?QS8กGX[ILR7d?QLก9WMT\I
IBICB`;K8 (F<<=d9FSb  >9<98<<=Xh>Sb, 2550: 192) 
A_BkBC 
1. MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg ?  

     �  LYoI                      �  :CgLYoI 
2. LF<BVLa[hNW_______________________________________________________________ 
3.`;VkKBLYoIกB<;RกL;?SI8<<=ก<<CNaKdgBILM?SIY<VmSAMT\INaCgd?Q:CgLYoIกB<;RกL;?SI
8<<=ก<<C 
[RX________________________________________________________________________ 

กB<NaKAV`II  ^JK89OGS:WKก_BaIWกB<NaKAV`II  WG7I?\  MKRSgRSd?Q 1 NaKF9OB<=B8gBLYoIกB<
;RกL;?SI8<<=ก<<CNiga<PR:Cg  NaK 1 AV`IIkKB[RXkJก[KR7  MKRSgRSd?Q 2 NaK@_Ba<GX^JKRe9XBS:WK
kJก[KR7 1 AV`II  kKBRe9XBS:Cg:WK a<PR:CgkJก[KR7NaK 0 AV`II  NIMKRSgRSd?Q 3 OVC?Lก=�bกB<NaK
AV`IIWG7I?\ (3.1) LM?SIkJก[KR7`;VRKB7R97kJก[KR7NaK 3 AV`II  (3.2) LM?SIkJก[KR7XB7@g8I `;VC?
RKB7R97kJก[KR7NaK 2 AV`II  (3.3) LM?SIkJก[KR7XB7@g8I `;V:CgC?RKB7R97a<PRRKB7R97:CgkJก[KR7  a<PR
LM?SI:CgkJก[KR7 `[gC?RKB7R97kJก[KR7NaK 1 AV`II  (3.4) LM?SI:CgkJก[KR7 `;V:CgC?RKB7R97a<PRRKB7R97
:CgkJก[KR7NaK 0 AV`II  C?O_BI8IdG\7@9\I 10 MKR   
 กB<dW;R7NiK`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  ^JK89OGS:WKI_B`XX��กY�9XG[9
dGกUVกB<LM?SI`;VกB<RKB7R97:YdW;R7NiKกGXก;hgCIGก>TกUBNI<VWGXY<9ZZB[<?  @BMB89iB
LdAmIm;S?`;V@PQR@B<กB<>TกUB  A=VA<h>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?<BiC7A;
eGZXh<?  O_BI8I 22 AI  <Va8gB78GId?Q 20 C9khIBSI 2554 s 25 C9khIBSI 2554 mWSNiKlBSa;G7OBก
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กB<dW;R7@RI`;K8FX8gB C?กB<NiKL8;BAgRIMKB7CBกNIiG\IL<?SINI<Va8gB7กB<d_B`XX��กY�9XG[9
dGกUVกB<LM?SI`;VกB<RKB7R97   mWSL~FBVdGกUVกB<LM?SId?QIGก>TกUBAgRIMKB7NiKL8;BCBก  
<8CdG\7กB<d?QIGก>TกUB<JK@Tก8gBC?O_BI8IMKRA_BkBCCBกOILก9I:Y`;VSBก  ^JK89OGSOT7I_B`XX��กY�9XG[9
dGกUVกB<LM?SI`;VกB<RKB7R97CBY<GXY<h7R?กA<G\7mWS[GWMKRA_BkBCRRก 5 MKR  La;PRMKRA_BkBCNaK
IGก>TกUB:WK��กY�9XG[9O<97O_BI8I 5 MKR  mWSSG7C?X<9XdMR7LIP\RaBNIMKRd?QLa;PRRSJgRSgB7A<XkK8I
LFPQRNaKC?กB<NiKL8;Bd?QLaCBV@CNIกB<��กY�9XG[9MR7IGก>TกUBกgRId?QOVI_B:YNiKกGXก;hgC[G8RSgB7O<97
[gR:Y 
 ihWd?Q 3  กB<LM?SIL<?S7A8BCOBกaG8MKRd?Qก_BaIWNaK  NI@g8II?\^JK89OGS:WKก_BaIWaG8MKRNIกB<
LM?SIL<?S7A8BCNaKกGXIGก>TกUBlBSa;G7OBกd?Q:WKC?กB<@RILIP\RaBL<PQR7A8BC`[ก[gB7<Va8gB7
XhAA;กGXกB<OGWกB<>TกUBMR789iBO9[89dSBกB<>TกUB  `;V^JKL<?SI:WKL<?SImY<`ก<CกB<FGHIB
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C[BCd?Q^JK89OGS:WKFGHIBMT\I  mWSNaK^JKL<?SILM?SI
L<?S7A8BCRe9XBSNIaG8MKR �A8BC`[ก[gB7<Va8gB7XhAA;กGXกB<OGWกB<>TกUB� �TQ7^JKL<?SI[KR7I_B
ก;GX:Yd_BLYoIกB<XKBI `;VI_BCB@g7NIA<G\7[gR:Y  ^JK89OGS:WKCRXaCBS7BImWSNaKNX7BId?QC?กB<
ก_BaIWaG8MKR`;V:WKRe9XBSi?\`O7NaK^JKL<?SILM?SIL<?S7A8BCmWSNiKA8BC<JK[BCd?Q:WKL<?SICBY<VกRX
กGXNiKdGกUVกB<LM?SI`;VกB<RKB7R97d?Q:CgLYoIกB<;RกL;?SI8<<=ก<<C[BCd?Q:WK<GXOBกกB<L<?SINI
aKR7L<?SI  NaKNiK`a;g7MKRCJ;OBกdB7R9IL[R<bLIt[:WK  `[g[KR7RKB7R97`;VNiKlBUBLM?SId?QLYoIMR7
[ILR7mWS:Cg;RกL;?SI8<<=ก<<COBกdB7R9IL[R<bLIt[  OBกIG\I^JK89OGS:WKI_BกB<LM?SIL<?S7A8BCd?Q
IGก>TกUB@g7CB[<8O@RXmWSNiKmY<`ก<C Turnitin OBกLA<PQR7ARCF98L[R<bLFPQRaBLYR<bL�tI[bกB<
;RกL;?SI8<<=ก<<CLY<?SXLd?SXกGINI<Va8gB7IGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<
FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C `;VIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9  
@_Ba<GX[G8RSgB7OBกMKRA_BkBCMR7กB<LM?SIL<?S7A8BCC?WG7I?\ 
 
��!��
�	�	�!G�)���I($ �5��	 %�'
���'���"ก���
$P� 
A8BC`[ก[gB7MR7^JKL<?SINIWKBIXhA;9กlBF`;VRB<C=b  C?^;[gRกB<L<?SI<JK:WKRSgB7:<XKB7  NaK
Re9XBS`;VSก[G8RSgB7Y<VกRX  `;VA<JOV@BCB<kOGWกB<L<?SIกB<@RI:WKRSgB7:<d?QOVLRP\R[gR
A8BC`[ก[gB7MR7^JKL<?SINI;GกU=VWG7ก;gB8  NaKRe9XBSNaKA<XdhกY<VLWtI  @BCB<kRKB7R97d�U�?
`;VMKRCJ;d?QLก?QS8MKR7:WK  LigI NiK`a;g7dB7R9IL[R<bLIt[  `[g[KR7RKB7R97[BC<JY`XXd?QkJก[KR7 (NiK
dGกUVกB<LM?SId?QLYoIlBUBLM?SIMR7[ILR7)  OBกIG\I@g7:�;b7BIdB7 E s mail LdgBIG\I 
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��I�!��ก	��$���%&'(���ก��ก	�F�O�	
�	��+'
�	�
�'	%�
�0���ก	���ก
�� �
���,ก��� 
 NIกB<dW;R7NiKmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  
^JK89OGS:WKW_BLI9IกB<[BC;_BWGXMG\I[RIWG7[gR:YI?\ 

1. กgRIกB<dW;R7  ^JK89OGSdW@RX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 
กgRIกB<dW;R7@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CdG\7
NIIGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C `;VIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9 

2. M=VdW;R7  dW;R7@RImWSก;hgCdW;R7:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIB 
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  @g8Iก;hgCA8XAhC:WK<GXกB<@RIYก[9  กB<@RI
`;VกB<@RXOVNiKL8;BdG\7@9\I 5 ABX  O_BI8I 2 8GI  2 A<G\7  mWS@RI 2 A<G\7A<G\7;V 2.5 ABX  
<BS;VLR?SWกB<@RIWG7[B<B7 3.6  

3. LCPQR@RIA<XNIA<G\7d?Q 1 OVNaK`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97ก;GX:Yd_B 
LYoIกB<XKBI `;VI_BCB@g7NIA<G\7kGW:Y  `;VLFPQRd?QOVNiK@RI`;VRe9XBSLF9QCL[9CNIA<G\7d?Q 2 

4. กB<@RINIA<G\7d?Q 2 OVRe9XBS`;VSก[G8RSgB7OBก`XX��กY�9XG[9dGกUVกB<LM?SI`;V 
กB<RKB7R97d?Q:WKNaKIGก>TกUB:Yd_BLYoIกB<XKBICB`;K8  mWS@g8II?\OVNiKL8;B 1.5 ABX `;Vd?QLa;PR
R?ก 1 ABXOVd_BกB<dW@RXa;G7L<?SIWK8S`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
~XGXLW?S8กGIกGXd?QNiK@RX8GW^;กgRIL<?SI 

5. NaKIGก>TกUBLM?SIL<?S7A8BCOBกaG8MKRd?Qก_BaIWMT\ImWSNiKdGกUVกB<LM?SI`;VกB< 
RKB7R97[BCd?Q:WKL<?SIOBกmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS
NaKd_BLYoIกB<XKBI `;VI_BCB@g7NIA<G\7kGW:Y 

@_Ba<GXNIกB<@RImWSNiKmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI 
8<<=ก<<C  ^JK89OGS:WKก_BaIWLIP\RaBกB<@RI  L8;Bd?QNiKNIกB<@RI  OhWY<V@7AbกB<L<?SI<JK  
ก9Oก<<C`;VLA<PQR7CPRd?QNiKNIกB<Y<VLC9I^;  �TQ7mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<
;RกL;?SI8<<=ก<<C[BCd?Q:WKFGHIBMT\IC?<BS;VLR?SWWG7[B<B7 3.6 
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[B<B7 3.6  mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 

O_BI8I
ABX 

LIP\RaBกB<@RI OhWY<V@7AbกB<L<?SI<JK ก9Oก<<C กB<Y<VLC9I^; 

1 กB<@RX8GWA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C 

 กB<@RX8GW^;กgRIL<?SI `XX8GWA8BC<JKA8BC
LMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<C 

     
1.5 A8BC<JKL<PQR7กB<;RกL;?SI

8<<=ก<<C  O<<SBX<<=
MR7กB<LM?SId?QW?  
@kBIกB<=b̀ ;V<JY`XX/
Y<VLldd?QLYoIY�ZaBMR7
กB<;RกL;?SI8<<=ก<<C  
a;GกLก=�bกB<LM?SIRKB7R97
`;VกB<LM?SIkRWA8BC 

-LFPQRNaKC?A8BC<JKLXP\R7[KI
L<PQR7กB<;RกL;?SI
8<<=ก<<C 
-LFPQRNaKLMKBNO
O<<SBX<<=MR7กB<
LM?SId?QW? 
-LFPQRRe9XBS@kBIกB<=b
`;VXRกY<VLldMR7
กB<;RกL;?SI
8<<=ก<<CNI<JY`XX
[gB7 � :WK 
-LFPQRNaKLMKBNOa;GกLก=�b
MR7กB<LM?SIRKB7R97 `;V
กB<LM?SIkRWA8BCd?Q
@BCB<kI_B:Y
Y<VShก[bNiK:WKO<97 

NaK��กY�9XG[9dGกUVกB<
LM?SI`;VกB<RKB7R97 (NaK
d_BLYoIกB<XKBI) 

`XX��กY�9XG[9dGกUV
กB<LM?SI`;VกB<
RKB7R97  

1.5 กB<Re9XBS`;VSก[G8RSgB7
Y�ZaBกB<LM?SINI`XX
[gB7 � d?QLYoIกB<;RกL;?SI
8<<=ก<<C  กB<Re9XBS
[G8RSgB7OBกกB<XKBId?QNaK
d_B 

-LFPQRNaKLMKBNOY�ZaBMR7
กB<LM?SINI<JY`XX[gB7�  
d?QLYoIกB<;RกL;?SI
8<<=ก<<C 
-LFPQRRe9XBSก<=?
[G8RSgB7d?QLYoIกB<;Rก
L;?SI8<<=ก<<CNI
<JY`XX[gB7 �  

กB<Rl9Y<BS`;V�GกkBC
`;กLY;?QSIA8BCA9WLatI 

`XX��กY�9XG[9dGกUV
กB<LM?SI`;VกB<
RKB7R97  

1 กB<@RX8GWA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C 

 -กB<@RX8GW^;a;G7L<?SI 
-NaKLM?SIL<?S7A8BC 1 L<PQR7 
(NaKd_BLYoIกB<XKBI) 

-`XX8GWA8BC<JKA8BC
LMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<C  
-7BILM?SIL<?S7A8BC  

 NIก;hgCd?Q:WK<GXกB<@RIYก[9  OV@RI[BC`^IกB<@RId?QNiK@RI[BCYก[9`;V[BC;_BWGX
LIP\RaBd?Qก_BaIW:8KNI`[g;V@GYWBab  กgRIL<?SIOVC?กB<dW@RXA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<C  OBกIG\ILCPQRL<?SIOXNIaG8MKRA8BC`[ก[gB7<Va8gB7XhAA;กGXกB<OGWกB<L<?SIกB<
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@RI  OVNaKLM?SIL<?S7A8BCLigILW?S8กGIกGXIGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIB
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  `;VNaKC?กB<dW@RXA8BC<JKA8BCLMKBNOL<PQR7กB<
;RกL;?SI8<<=ก<<CR?กA<G\7  LFPQRNiKLY<?SXLd?SX^;กgRI`;Va;G7OBกกB<L<?SIกB<@RI[BCYก[9
`;K8 
 
ก	�
กP��������'��+� 
 ^JK89OGS:WKW_BLI9IกB<LกtX<8X<8CMKRCJ;[BC;_BWGXWG7I?\ 

1. ^JK89OGSW_BLI9IกB<[BC[B<B7mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก 
L;?SI8<<=ก<<C 

2. I_B`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7ก;hgCdW;R7d?Q8GWกgRI 
`;Va;G7กB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C`;K8  
`;VMR7ก;hgCA8XAhCd?QC?กB<8GWกgRI`;Va;G7CB[<8ONaKAV`II[BCLก=�b 

3. lBSa;G7OBกกB<@RI  ^JK89OGS:WKNaKIGก>TกUBd_B`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB< 
RKB7R97LYoIกB<XKBI  OBกIG\INaKIGก>TกUBI_BCB@g7NI@GYWBab[gR:Y  `;VLIPQR7OBกRBOB<Sbd?QY<TกUB
89dSBI9FIeb:WKL@IR`IVNaKd_BกB<Y<GXY<h7กB<@RINaCgNIL<PQR7MR7LIP\RaB`;V<BS;VLR?SW �TQ7NI
กB<@RI`;VCRXaCBSNaKIGก>TกUBd_B`XX��กY�9XG[9NIA<G\7`<ก  ^JK89OGSNaKWJ[G8RSgB7OBกNI`^gI
mY<g7N@d?QNiK@RINIaKR7L<?SILdgBIG\I  RBOd_BNaKIGก>TกUBd?QSG7C?A8BCLMKBNO:WK:CgW?:Cg@BCB<k
dXd8Ia<PRWJ[G8RSgB7LCPQR[KR7I_B`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97ก;GX:Yd_Bd?QXKBI  
WG7IG\INIกB<@RIA<G\7d?Q 2 LF9QCL[9C  ^JK89OGSOT7:WKLF9QC[G8RSgB7`;VA_BRe9XBS@<hY<BS;VLR?SWLIP\RaB
MR7dGกUVกB<LM?SI  กB<kRWA8BC`;VกB<RKB7R97LFPQRNaKIGก>TกUB@BCB<kI_B:YNiKWJLYoI[G8RSgB7
d?QXKBIY<VกRXNI<Va8gB7d_B`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97กgRId?QOVI_BCB@g7NI
A<B8[gR:Y  OBกIG\I^JK89OGS:WKI_B`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97dG\7@R7A<G\7CB[<8O 
`;VNaKAV`II[BCLก=�b 

4. ^JK89OGS:WKNaKL<?S7A8BCOBกaG8MKRd?Qก_BaIWMT\IdG\7NIก;hgCdW;R7`;Vก;hgCA8XAhC  mWS 
NaKIGก>TกUB@g7dB7R?LC;;b  `;V^JK89OGS:WKI_B:�;b7BIMR7IGก>TกUB:Y@g7[<8ONImY<`ก<C Turnitin 
LFPQR[<8O@RXLYR<bL�tI[bกB<;RกL;?SI8<<=ก<<CMR7dG\7ก;hgCdW;R7`;Vก;hgCA8XAhC 

5. I_BMKRCJ;AV`IIOBก`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  `XX 
��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  `;VกB<LM?SIL<?S7A8BCCBXGIdTกNIARCF98L[R<bLFPQR
L[<?SCกB<89LA<BVabWK8SmY<`ก<C SPSS for Windows 
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ก	���

�	��#�'��+� 
 กB<89LA<BVabMKRCJ;NIกB<89OGS<VSVd?Q@BCI?\  C?89e?กB<W_BLI9IกB<NIกB<89LA<BVabMKRCJ;
WG7I?\ 

(1) กB<89LA<BVabMKRCJ;AV`IIMR7ก;hgCdW;R7`;Vก;hgCA8XAhCmWSNiK@k9[9lBAX<<SBS  
:WK`กg  AgBL~;?QS (mean)  `;V@g8ILX?QS7LXICB[<]BI (standard deviation)  mWSNiKmY<`ก<C 
SPSS for Windows 

(2) กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C`;V<BS 
WKBI<Va8gB7ก;hgCdW;R7`;Vก;hgCA8XAhCกgRIdW;R7  mWSNiKกB<89LA<BVab t s test `XXLYoIR9@<V
OBกกGI (independent t s test) WK8SmY<`ก<C SPSS for Windows 

(3) กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C`;V<BS 
WKBI<Va8gB7ก;hgCdW;R7`;Vก;hgCA8XAhCa;G7dW;R7  mWSNiKกB<89LA<BVab ANCOVA WK8S
mY<`ก<C SPSS for Windows 

(4)  กB<LY<?SXLd?SXRG[<BกB<;RกL;?SI8<<=ก<<C<Va8gB7ก;hgCdW;R7`;Vก;hgCA8XAhC 
mWSNiKกB<89LA<BVab t s test `XXLYoIR9@<VOBกกGI (independent t s test) WK8SmY<`ก<C SPSS 
for Windows 
 
��"���I�!��ก	�����  
 กB<W_BLI9IกB<89OGS[G\7`[g<VSVd?Q 1 OIkT7L@<tO@9\IกB<89OGSNI<VSVd?Q 3  @BCB<k@<hY:WKWG7
lBF 3.1 
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ก	����� �� ���� 1 !����� 1 ก	���	�����$��
�	��+'
�	�
�'	%�
��	��ก!	����
.����ก	���ก
�� ����,ก��� 

ก	����� �� ���� 1  !����� 2  ก	�!������ก	���ก
�� ����,ก���
�	ก��� 	��F�5# 

ก�"G�!��� G	� ก	�
กP�������
�'��+� 

ก	���

�	��#�'��+� ก�"G�!��� G	� ก	�
กP�������
�'��+� 

ก	���

�	��#�'��+� 

LYoIIGก>TกUBY<9ZZB[<?  
md `;VLRกiG\IYr[gB7 � 
MR7lBAกB<>TกUBY;BS 
YrกB<>TกUB 2553 `;V
lBA[KI YrกB<>TกUB 
2554  ก<h7LdF� & 
Y<9C=�; 611 AI  NiK
89e?กB<@hgC`XXa;BS
MG\I[RI 

1) >TกUBLRก@B<`;V
7BI89OGSd?QLก?QS8MKR7 
2)@RXkBCA8BCA9WLatI
OBก ĴKd<7Ah=8hH9 `;V
[<8O@RXAh=lBF
LA<PQR7CPR 
3)dW@RXกGXก;hgC
[G8RSgB7 

89LA<BVabAgBA8BC
`Y<Y<8I`XX@BCdB7
mWSNiK three s way 
ANOVA 

LYoI89dSBI9FIeb<VWGX
Y<9ZZBmd`;VLRกMR7
A=VA<h>B@[<b  
OhqB;7ก<=b
CaB89dSB;GSd?Q@_BL<tO
กB<>TกUBOBกYr 29 s 52 
O_BI8I 110 ~XGX  NiK
กB<@hgC`XXa;BS
MG\I[RI 

1)NiKLก=�bกB<Y<VLC9Id?Q
@<KB7MT\INIกB<[<8O@RX
MKRA8BCOBก 
89dSBI9FIeb 
2)[<8O@RXกB<;Rก
L;?SI8<<=ก<<COBก
mY<`ก<C@_BL<tO<JY 

89LA<BVabAgBA8BC
`Y<Y<8I`XX@BCdB7
mWSNiK three s way 
 ANOVA 



�0����0�   

�0����0�   
`XX8GWA8BC<JKA8BCLiKB
NOO_B`Iก[BCY<VLld
MR7กB<;RกL;?SI
8<<=ก<<C  C?AgBA8BC
[<7Li97LIP\RaB (IOC) 
0.8 s 1  AgBA8BCLd?QS7
LdgBกGX 0.92  

  1)`XXY<VLC9IกB<;Rก
L;?SI8<<=ก<<CC?AgB 
IOC LdgBกGX 0.6 s 1, AgB 
Koppa LdgBกGX 0.72  
2)กB<NiKLA<PQR7[<8O@RX
WK8SmY<`ก<C Turnitin 

  

       
                                                                                                                                 

 lBF 3.1 MG\I[RINIกB<89OGS 

ก	����� �� ���� 2  ก	�F�O�	
(���ก��
�	��+'
�	�
�'	%�M 
��I�!��ก	�F�O�	 
1.I_BMKRCJ;d?Q:WKOBกกB<89OGSNI<VSVd?Q 1 CB
Y<VกRXLFPQROGWd_BmY<`ก<C� 
2. [<8O@RXAh=lBFMR7mY<`ก<C�  C?
AgBL~;?QSA8BCLaCBV@CLdgBกGX 4.4 `;VAgB
WGiI?A8BC@RWA;KR7  IOC LdgBกGX 0.6 
3. dW;R7NiKกGXIGก>TกUBiG\IYrd?Q 1 @BMBLdAmI
`;V@PQR@B<กB<>TกUB O_BI8I 58 AI 
4. Y<GXY<h7mY<`ก<CA8BC<JKA8BCLMKBNO� 
 
 
 
 
 
 
 
 
 
 
 

ก	����� �� ���� 3  ก	�%&'(���ก��%�ก	�F�O�	
�	��+'
�	�
�'	%�
�0���ก	���ก
�� �
���,ก��� 
 
ก�"G�!��� G	� ก	�
กP��������'��+� ก	���

�	��#�'��+� 
IGก>TกUBiG\IYrd?Q 2 @BMB89iB
LdAmIm;S?`;V@PQR@B<กB<>TกUB  
A=VA<h>B@[<bRh[@Baก<<C  
CaB89dSB;GSLdAmIm;S?<BiC7A;
eGZXh<?d?Q;7dVLX?SIL<?SI89iB
O9[89dSBกB<>TกUB YrกB<>TกUB 
2554 O_BI8I 2 aKR7L<?SI  37 AI  
mWSNiK89e?กB<L;PRก`XXLOBVO7 

1)กB<@RX8GW^;กgRIL<?SI 
2)กB<@RIWK8SmY<`ก<C� NIก;hgC
dW;R7 `;VกB<@RIYก[9NIก;hgC
A8XAhC 
3) กB<@RX8GW^;a;G7L<?SI 

89LA<BVabLY<?SXLd?SXAgBL~;?QS
A8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<CกgRIL<?SI<Va8gB7
ก;hgCdW;R7`;Vก;hgCA8XAhCmWS
NiK@k9[9 t s test `;VLY<?SXLd?SX
AgBL~;?QSA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<Ca;G7L<?SI
<Va8gB7ก;hgCdW;R7`;Vก;hgC
A8XAhCmWSNiK ANCOVA    



�0����0�   
1)`XX8GWA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<C  C?AgB 
IOC LdgBกGX 1 , AgBA8BCLd?QS7
LdgBกGX 0.81 AgBA8BCSBก7gBS (p) 
RSJg<Va8gB7 0.20 s 0.81  AgB
R_BIBOO_B`Iก (r ) RSJg<Va8gB7 
0.20 s 0.69  2)`XX��กY�9XG[9
dGกUVกB<LM?SI`;VกB<RKB7R97 
3)กB<LM?SIL<?S7A8BC 

  



 
 

����� 4 

T�ก	���

�	��#�'��+� 

 กB<>TกUBA<G\7I?\C?8G[khY<V@7AbLFPQR (1) 89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BC
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7[gB7กGI (2) LFPQR
FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
CaB89dSB;GS `;V (3) LFPQR[<8O@RX^;กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<COBกmY<`ก<Cd?QFGHIBMT\I 
 ^;กB<89LA<BVabMKRCJ;I_BL@IR[BC8G[khY<V@7AbกB<89OGSC? 3 [RIWG7I?\ 
 [RId?Q 1 ^;กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI
8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GS   
 [RId?Q 2 ^;กB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<CMR7IGก>TกUBCaB89dSB;GS 
 [RId?Q 3 ^;กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<Cd?Q
FGHIBMT\I 
!����� 1 T�ก	���

�	��#��$��
�	��+'
�	�
�'	%���	��ก!	����
.����ก	���ก
�� �
���,ก����������!��ก12ก3	��	��� 	�� �����.+������!G	�ก�� 
 [RId?Q 1 L@IR^;กB<89LA<BVabMKRCJ;OBก 2 `a;g7 APR OBกกB<@_B<8OWK8S`XX8GWA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C `;VOBกกB<89LA<BVab89dSBI9FIeb  WG7IG\INI[RII?\OT7
I_BL@IR^;กB<89LA<BVabLYoI 2 aG8MKRNaZg  :WK`กg 1) ^;กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNO
O_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GS  2) ^;กB<
89LA<BVabY<VLldMR7กB<;RกL;?SI8<<=ก<<COBกกB<[<8O@RX89dSBI9FIeb  <BS;VLR?SWC?WG7I?\ 

1. T�ก	���

�	��#��$��
�	��+'
�	�
�'	%���	��ก!	����
.����ก	���ก

�� ����,ก����������!��ก12ก3	��	��� 	��   NiK89e?กB<@_B<8OWK8S`XX8GWA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  ^;กB<89LA<BVabY<VกRXWK8S 3 [RI  :WK`กg 

      1.1 MKRCJ;lJC9a;G7MR7ก;hgC[G8RSgB7d?QNaKMKRCJ;   
      1.2 ^;กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI

8<<=ก<<CLYoI<BSWKBI   
       1.3  ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB 

`;V@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C
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2. T�ก	��� 

�	��#���
.�ก	���ก
�� ����,ก����	กก	�!������
��� 	��F�5#  NiK89e?กB<89LA<BVabWK8SLก=�bกB<Y<VLC9IกB<;RกL;?SI8<<=ก<<C  ^;กB<
89LA<BVabY<VกRXWK8S 3 [RI  :WK`กg 

      2.1 MKRCJ;lJC9a;G7MR7ก;hgC[G8RSgB7 
      2.2 ^;กB<89LA<BVabY<VLldกB<;RกL;?SI8<<=ก<<CO_B`Iก[BC<BSWKBI 
      2.3 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;V

lBA89iBd?QC?^;[gRY<VLldกB<;RกL;?SI8<<=ก<<C 
 1.1 MKRCJ;lJC9a;G7MR7ก;hgC[G8RSgB7d?QNaKMKRCJ;   
 ก;hgC[G8RSgB7d?QNaKMKRCJ;C?O_BI8IdG\7@9\I 611 AI  Y<VกRXWK8SIGก>TกUBOBกCaB89dSB;GS
<G]XB;O_BI8I 319 AI  A9WLYoI<KRS;V 52.2 `;VIGก>TกUBOBกCaB89dSB;GSLRกiIO_BI8I 292 
AI  A9WLYoI<KRS;V 47.8  mWSNIO_BI8II?\LYoIIGก>TกUBNI<VWGXY<9ZZB[<?CBกd?Q@hWO_BI8I 288 
AI  A9WLYoI<KRS;V 47.1 `;VLYoIIGก>TกUBiG\IYrd?Q 3 CBกd?Q@hW APRC?O_BI8I 114 AI a<PRA9WLYoI
<KRS;V 18.7  <R7;7CBLYoIIGก>TกUBY<9ZZBmd 206 AI  A9WLYoI<KRS;V 33.7 `;VY<9ZZBLRก
O_BI8I 117 AI A9WLYoI<KRS;V 19.1  mWS<VWGXY<9ZZBmd`;VY<9ZZBLRกLYoIIGก>TกUBiG\IYrd?Q 1 
CBกd?Q@hWAPR 110 AI `;V 69 AIA9WLYoI<KRS;V 18 `;V<KRS;V 11.3 [BC;_BWGX  mWSC?O_BI8I
IGก>TกUBNI`[g;V@BMB89iBRSJgNI<VWGXNก;KLA?S7กGI APR @BMB89iB89dSB>B@[<b`;VLdAmIm;S? `;V
@BMB89iB89dSB>B@[<b@hMlBFRSgB7;V 208 AI`;V 207 AI  A9WLYoI<KRS;V 34 `;V 33.9 
[BC;_BWGX  LYoIIGก>TกUBaZ97CBกก8gBIGก>TกUBiBS  mWSC?O_BI8IIGก>TกUBaZ97 358 AI  A9W
LYoI<KRS;V 58.6  @g8IIGก>TกUBiBSC?O_BI8I 253 AI  A9WLYoI<KRS;V 41.4  <BS;VLR?SWWG7[B<B7  
4.1 
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[B<B7 4.1 O_BI8I`;VAgB<KRS;VMR7[G8`Y<FP\I]BId?QNiKNIกB<>TกUB 

[G8`Y< O_BI8I <KRS;V 

1. Y<VLldMR7CaB89dSB;GS   
    -CaB89dSB;GS<G]XB; 319 52.2 
    -CaB89dSB;GSLRกiI 292 47.8 
      <8C 611 100.0 

2.<VWGXกB<>TกUB   
  -Y<9ZZB[<? 288 47.1 
  -Y<9ZZBmd 206 33.7 
  -Y<9ZZBLRก 117 19.1 
     <8C 611 100.0 

3.@BMB89iB   
  -CIhUS>B@[<b`;V@G7AC>B@[<b 196 32.1 
 -89dSB>B@[<b@hMlBF 207 33.9 
 -89dSB>B@[<b`;VLdAmIm;S? 208 34.0 
   <8C 611 100.0 

4.LF>   
   -iBS 253 41.4 
   -aZ97 358 58.6 

    <8C 611 100.0 
5.iG\IYr   
   <VWGXY<9ZZB[<?   
  -iG\IYrd?Q 1 31 5.1 
  -iG\IYrd?Q 2 38 6.2 
  -iG\IYrd?Q 3 114 18.7 
  -iG\IYrd?Q 4 84 13.8 
   -iG\IYrd?Q 5 21 3.4 
     <8C 288 47.2 

<VWGXY<9ZZBmd   
  -iG\IYrd?Q 1 110                                 18.0 
  -iG\IYrd?Q 2 80 13.1 
  -iG\IYrd?Q 3 11 1.8 
  -iG\IYrd?Q 4 2 0.3 
  -iG\IYrd?Q 5 3 0.5 
    <8C 206 33.7 

<VWGXY<9ZZBLRก   
 -iG\IYrd?Q 1 69 11.3 
-iG\IYrd?Q 2 16 2.6 
-iG\IYrd?Q 3 17 2.8 
-iG\IYrd?Q 4 6 0.9 
-iG\IYrd?Q 5 9 1.5 

  <8C 117 19.1 

  <8CdG\7@9\I 611 100.0 
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 LCPQRO_B`IกY<VLldMR7CaB89dSB;GS[BC@BMB89iB  FX8gB CaB89dSB;GS<G]XB;  
IGก>TกUB@BMB89iB89dSB>B@[<b@hMlBFC?O_BI8ICBกd?Q@hWAPR 118 AI  A9WLYoI<KRS;V 36.99  
<R7;7CBLYoI@BMB89iB89dSB>B@[<b`;VLdAmIm;S?C?O_BI8I 103 AI  A9WLYoI<KRS;V 32.29  @g8I
CaB89dSB;GSLRกiIC?IGก>TกUB@BMB89iB89dSB>B@[<b`;VLdAmIm;S?@J7d?Q@hW APR 105 AI  A9WLYoI
<KRS;V 35.96  <R7;7CBLYoI@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  mWSCaB89dSB;GS<G]XB;
`;VCaB89dSB;GSLRกiIC?O_BI8IIGก>TกUBLdgBกGIAPR 98 AI `;VA9WLYoI<KRS;V 30.72 `;V 33.56 
[BC;_BWGX  <BS;VLR?SWWG7[B<B7 4.2 
[B<B7 4.2 O_BI8I`;VAgB<KRS;VMR7Y<VLldMR7CaB89dSB;GS  O_B`Iก[BC@BMB89iB 

 @BMB89iB 
Y<VLld

CaB89dSB;GS 
CIhUS>B@[<b`;V

@G7AC>B@[<b 
89dSB>B@[<b@hMlBF 89dSB>B@[<b`;V

LdAmIm;S? 
<8C 

 O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V 
C.<G]XB; 98 30.72 118 36.99 103 32.29 319 100.00 
C.LRกiI 98 33.56 89 30.48 105 35.96 292 100.00 
<8C 196 32.08 207 33.88 208 34.04 611 100.00 

 LCPQRO_B`IกY<VLldMR7CaB89dSB;GS[BC<VWGXกB<>TกUB  FX8gB  dG\7CaB89dSB;GS<G]XB;
`;VCaB89dSB;GSLRกiI  C?IGก>TกUBNI<VWGXY<9ZZB[<?@J7d?Q@hWAPR 142 AI `;V 146 AIa<PRA9W
LYoI<KRS;V 44.51 `;V<KRS;V 50 [BC;_BWGX  <R7;7CBLYoIY<9ZZBmd  mWSCaB89dSB;GS<G]XB;
C?IGก>TกUBO_BI8I 118 AI  A9WLYoI<KRS;V 36.99  `;VCaB89dSB;GSLRกiI 88 AI a<PRA9WLYoI
<KRS;V 30.14  @g8IY<9ZZBLRก  CaB89dSB;GS<G]XB;`;VCaB89dSB;GSLRกiI  C?O_BI8I
IGก>TกUBNก;KLA?S7กGI APR 59 AI `;V 58 AI  mWSNIO_BI8II?\A9WLYoI<KRS;V 18.50 `;V 19.86 
[BC;_BWGX  <BS;VLR?SWWG7[B<B7 4.3 
[B<B7 4.3 O_BI8I`;VAgB<KRS;VMR7Y<VLldMR7CaB89dSB;GS  O_B`Iก[BC<VWGXกB<>TกUB 

 <VWGXกB<>TกUB 
Y<VLld Y<9ZZB[<? Y<9ZZBmd Y<9ZZBLRก <8C 

CaB89dSB;GS O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V 
C.<G]XB; 142 44.51 118 36.99 59 18.50 319 100.00 
C.LRกiI 146 50.00 88 30.14 58 19.86 292 100.00 
<8C 288 47.14 206 33.71 117 19.15 611 100.00 

 LCPQRO_B`Iกก;hgC[G8RSgB7[BC@BMB89iB`;V<VWGXกB<>TกUB  FX8gB dG\7@BC@BMB89iBAPR  
CIhUS>B@[<b`;V@G7AC>B@[<b  89dSB>B@[<b@hMlBF `;V89dSB>B@[<b`;VLdAmIm;S?C?IGก>TกUB
NI<VWGXY<9ZZB[<?@J7d?Q@hW  mWS@BMB89iB89dSB>B@[<b@hMlBFC?O_BI8IIGก>TกUBCBกd?Q@hWAPR 
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110 AI  A9WLYoI<KRS;V 53.14  `;V<VWGXY<9ZZBmdC?IGก>TกUBO_BI8I 82 AI  A9WLYoI<KRS;V 
39.61  @g8INI<VWGXY<9ZZBLRก  @BMB89iBd?QC?O_BI8IIGก>TกUBCBกd?Q@hW  :WK`กg  @BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<b  APRC?O_BI8I 55 AI  a<PRA9WLYoI<KRS;V 28.06  <R7;7CBLYoI
@BMB89iB89dSB>B@[<b`;VLdAmIm;S?C?O_BI8IIGก>TกUB 47 AI  A9WLYoI<KRS;V 22.60 `;V
@BMB89iB89dSB>B@[<b@hMlBF  C?O_BI8IIGก>TกUBIKRSd?Q@hWMR7IGก>TกUBdG\7aCW APRC?O_BI8I 15 
AI a<PRA9WLYoI<KRS;V 7.25  <BS;VLR?SWWG7[B<B7 4.4 
[B<B7 4.4 O_BI8I`;VAgB<KRS;VMR7@BMB89iB  O_B`Iก[BC<VWGXกB<>TกUB 

 <VWGXกB<>TกUB 
@BMB89iB Y<9ZZB[<? Y<9ZZBmd Y<9ZZBLRก <8C 

 O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V 
CIhUS>B@[<b 87 44.39 54 27.55 55 28.06 196 100.00 
89dSb@hMlBF 110 53.14 82 39.61 15 7.25 207 100.00 
89dSbLdAmI� 91 43.75 70 33.65 47 22.60 208 100.00 

<8C 288 47.14 206 33.71 117 19.15 611 100.00 

 
1.2 ^;กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI

8<<=ก<<CLYoI<BSWKBI 
      1.2.1) AgB@k9[9FP\I]BIMR7A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI 

8<<=ก<<CLYoI<BSWKBI 
    mWSlBF<8C  A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CWKBI[gB7 � MR7 

IGก>TกUBdG\7 6 WKBI  FX8gBC?AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CNIWKBI
[gB7 � 6 WKBIMR7IGก>TกUBRSJg<Va8gB7 2.23 s 5.83 mWSIGก>TกUBC?AV`IIL~;?QSA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CNIWKBId?Q:WKAV`IIL~;?QS@J7d?Q@hW:Y@Jg[Q_Bd?Q@hW[BC;_BWGXWG7I?\  
WKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  C?AV`IIL~;?QSLYoI 5.83  <R7;7CBLYoIWKBIกB<RKB7R97d?Q:Cg
kJก[KR7  C?AV`IIL~;?QSLdgBกGX 4.46  กB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9WC?AV`IIL~;?QS
LdgBกGX 3.89  ;_BWGXkGWCBLYoIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  C?AV`IIL~;?QSLYoI 3.23  กB<
kRWA8BCRSgB7:CgLaCBV@CC?AV`IIL~;?QSLdgBกGX 3.12  `;VกB<;RกL;?SI8<<=ก<<CXB7@g8IC?
AV`IIL~;?QSLdgBกGX 2.23 [BC;_BWGX  AgB@GCY<V@9de9�กB<ก<VOBSC?AgBRSJg<Va8gB7 62.21 s 116.14  
mWSWKBIdG\7 6 WKBI  WKBId?QC?AgB@GCY<V@9de9�กB<ก<VOBS@J7d?Q@hW:Y@Jg[Q_Bd?Q@hWL<?S7[BC;_BWGXC?WG7I?\  
WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  C?AgB@GCY<V@9de9�กB<ก<VOBSLdgBกGX 116.14  ;_BWGXd?Q@R7
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LYoIWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  C?AgB@GCY<V@9de9�กB<ก<VOBSLdgBกGX 102.17  kGWCB
LYoIกB<kRWA8BCRSgB7:CgLaCBV@C  C?AgBLdgBกGX 81.73   A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI
8<<=ก<<CdG\7aCW`;VWKBIกB<RKB7R97d?Q:CgkJก[KR7  C?AgB@GCY<V@9de9�กB<ก<VOBSNก;KLA?S7กGI  
ก;gB8APR  C?AgBLYoI 66.90 `;V 66.37 [BC;_BWGX  @g8IWKBId?QC?AgB@GCY<V@9de9�กB<ก<VOBS[Q_Bd?Q@hW  
:WK`กg  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9WC?AgBLdgBกGX 62.21  LCPQR
F9OB<=BAgBA8BCLXK  FX8gB  [G8`Y<A8BC<JKA8BCLMKBNO 5 WKBId?QC?AgBA8BCLXKLYoIX8ก  :WK`กg  
WKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  WKBIกB<kRWA8BC
RSgB7:CgLaCBV@C  WKBIกB<RKB7R97d?Q:CgkJก[KR7  `;VWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  
`@W78gBWKBI 5 WKBILa;gBI?\  IGก>TกUB@g8INaZgC?A8BC<JKA8BCLMKBNO[Q_Bก8gBAgBL~;?QS  SกL8KIA8BC<JK
A8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9Wd?Q:WKAgBA8BCLXKLYoI;X  �TQ7`@W78gBC?
LF?S7A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9WLdgBIG\Id?QIGก>TกUB@g8I
NaZgC?A8BC<JKA8BCLMKBNO@J7ก8gBAgBL~;?QS  NIM=Vd?QAgBA8BCmWg7  FX8gB  A8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<C 5 WKBId?QC?AgBA8BCmWg7LYoI;X  :WK`กg  WKBIกB<;RกL;?SI8<<=ก<<C
dG\7aCW  WKBIกB<kRWA8BCRSgB7:CgLaCBV@C  WKBIกB<RKB7R97d?Q:CgkJก[KR7  WKBIกB<;RกL;?SI
8<<=ก<<CdB7WKBIA8BCA9W `;VWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  `@W78gB  IGก>TกUBC?
A8BC<JKA8BCLMKBNO`[ก[gB7กGICBก   `;VC?LF?S7WKBILW?S8 APR A8BC<JKA8BCLMKBNOWKBIกB<;Rก
L;?SI8<<=ก<<CXB7@g8Id?QC?AgBA8BCmWg7LYoIX8ก  �TQ7`@W7NaKLatI8gB  IGก>TกUBC?A8BC<JKA8BC
LMKBNO`[ก[gB7กGIIKRS   <BS;VLR?SWWG7[B<B7 4.5 
[B<B7 4.5 AgB@k9[9FP\I]BIMR7A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C<BSWKBI 
A8BC<JKA8BCLMKBNOO_B`Iก
[BCY<VLldMR7กB<;Rก
L;?SI8<<=ก<<C<BSWKBI  

AV`II
L[tC 

n min  max  x  S.D. C.V. 
(%) 

Sk. Ku. 

1.กB<;RกL;?SI8<<=ก<<C
dG\7aCW 

16 611 0.00 16.00 5.83 3.90 66.90 .194 -.749 

2.กB<;RกL;?SI8<<=ก<<C
XB7@g8I 

12 611 0.00 12.00 2.23 2.59 116.14 1.025 .442 

3.กB<kRWA8BCRSgB7:Cg
LaCBV@C 

12 611 0.00 11.00 3.12 2.55 81.73 .442 -.591 

4.กB<RKB7R97d?Q:CgkJก[KR7 12 611 0.00 12.00 4.46 2.96 66.37 .224 -.639 
5.กB<;RกL;?SI8<<=ก<<C
dB7A8BCA9W 

12 611 0.00 11.00 3.89 2.42 62.21 -.025 -.774 

6.กB<;RกL;?SI8<<=ก<<C
MR7[ILR7 

12 611 0.00 12.00 3.23 3.30 102.17 .744 -.458 

<8C 76 611 0.00 62.00 22.76 12.63 55.49 .222 -.334 
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      1.2.2) กB<89LA<BVab boxplot MR7A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;Rก
L;?SI8<<=ก<<CLYoI<BSWKBI 
       OBกA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBI  FX8gB A8BC<JK
A8BCLMKBNOWKBId?QIGก>TกUBd_BAV`II:WKW?d?Q@hWOVLYoIWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  dG\7I?\
LF<BVC? boxplot @J7ก8gBWKBIRPQI  <R7;7CBLYoIWKBIกB<RKB7R97d?Q:CgkJก[KR7  ;_BWGXd?Q 3 LYoIกB<;Rก
L;?SI8<<=ก<<CMR7[ILR7  ;_BWGXd?Q 4 LYoIกB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  ;_BWGXd?Q 5 LYoI
กB<kRWA8BCRSgB7:CgLaCBV@C `;V;_BWGX@hWdKBSLYoIWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  
mWSOVFX8gBWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCWC?CGeS]BIRSJg@J7ก8gB boxplot WKBIRPQI  `;VWKBI
กB<;RกL;?SI8<<=ก<<CXB7@g8IC?AgBCGeS]BI[Q_Bd?Q@hW  WKBId?QC?กB<ก<VOBSMR7AV`II
AgRIMKB7CBก:WK`กg  WKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW`;VWKBIกB<;RกL;?SI8<<=ก<<CMR7
[ILR7  `;VFX8gBWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  
WKBIกB<;RกL;?SI8<<=ก<<CdB7A8BCA9W `;VWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7d?QC?กB<
`Oก`O7MKRCJ;`XX@CCB[<  @g8IWKBIกB<kRWA8BCRSgB7:CgLaCBV@COVC?;GกU=VMKRCJ;LXK�KBS  
�TQ7`@W78gBIGก>TกUB@g8INaZg:WKAV`II@J7ก8gBAV`IIL~;?QS  `;VWKBIกB<RKB7R97d?Q:CgkJก[KR7d?QC?
;GกU=VMKRCJ;LXKM8B  �TQ7`@W78gBIGก>TกUB@g8INaZg:WKAV`II[Q_Bก8gBAV`IIL~;?QS  WKBId?QC?
AV`II@J7@hW`;V[Q_B@hWRSJgNI<VWGXLW?S8กGI  :WK`กg WKBIกB<RKB7R97d?Q:CgkJก[KR7`;VWKBIกB<;Rก
L;?SI8<<=ก<<CMR7[ILR7  mWS<KRS;V 50 MR7IGก>TกUB:WKAV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBI
กB<RKB7R97d?Q:CgkJก[KR7C?AV`IIRSJg<Va8gB7 3 s 7 AV`II  NIM=Vd?Q<KRS;V 50 MR7IGก>TกUB:WK
AV`IIWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7[Q_Bก8gBWKBIกB<RKB7R97RSgB7:CgkJก[KR7 APR :WK
AV`IIRSJg<Va8gB7 0 s 6 AV`II  @g8IWKBIกB<kRWA8BCRSgB7:CgLaCBV@C`;VWKBIกB<;Rก
L;?SI8<<=ก<<CdB7A8BCA9WOVC?AV`II@J7@hW`;VAV`II[Q_B@hWRSJgNI<VWGXLW?S8กGI  `[gOVLatI
:WK8gB <KRS;V 50 MR7IGก>TกUBOV:WKAV`IIWKBIกB<;RกL;?SI8<<=ก<<CdB7A8BCA9WC?AV`II
@J7ก8gBWKBIกB<kRWA8BCRSgB7:CgLaCBV@C  mWSWKBIกB<kRWA8BCRSgB7:CgLaCBV@COVC?ig87
AV`IIRSJg<Va8gB7 0 s 5 AV`II  NIM=Vd?QWKBIกB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  IGก>TกUB
<KRS;V 50 C?ig87AV`IIRSJg<Va8gB7 2 s 6 AV`II  @_Ba<GXWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I
�TQ7LYoIWKBId?QIGก>TกUB:WKAV`II[Q_Bd?Q@hW  OVC?AgB@hWm[g7d?QLYoI^JK[RXd?Q:WKAV`II@J7d?Q@hW APR ^JK[RX
NI;_BWGXd?Q 101, 360 `;V 567 �TQ7:WKAV`IIRSJgNIig87 12 AV`II`;V 11 AV`II[BC;_BWGX  
<BS;VLR?SWWG7lBF 4.1 `;VlBF 4.2 
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lBF 4.1 AV`IIL~;?QSA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CLYoI
<BSWKBI 

 
lBF 4.2 boxplot  MR7A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CLYoI<BSWKBI 
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1.3  ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C 
 NIWKBIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  FX8gB  CaB89dSB;GS
<G]XB;C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C@J7ก8gB
CaB89dSB;GSLRกiI ( x  CaB89dSB;GS<G]XB;LdgBกGX 25.43, S.D. LdgBกGX 0.73 `;V x  
CaB89dSB;GSLRกiILdgBกGX 21.30, S.D. LdgBกGX 0.72 [BC;_BWGX)  IGก>TกUBNI<VWGXกB<>TกUB
Y<9ZZBLRกC?AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C@J7ก8gB
IGก>TกUBNI<VWGXY<9ZZBmd`;V<VWGXY<9ZZB[<?  IGก>TกUBNI@BMB89iB89dSB>B@[<b@hMlBFC?
AV`IIL~;?QSA8BC<JKA8BCLMKBNOmWS<8C@J7ก8gBIGก>TกUBNI@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  
`;VIGก>TกUBNI@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<CmWS<8C[Q_Bd?Q@hW 
 NIWKBIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBI  FX8gB  dG\7aCWdhกWKBI
MR7A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  IGก>TกUBCaB89dSB;GS
<G]XB;:WKAV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C@J7ก8gBIGก>TกUB
CaB89dSB;GSLRกiI  `;VLCPQRO_B`Iก[BC<VWGXกB<>TกUB  FX8gB  A8BC<JKA8BCLMKBNOWKBIกB<
;RกL;?SI8<<=ก<<CdG\7aCW  WKBIกB<RKB7R97d?Q:CgkJก[KR7  WKBIกB<;RกL;?SI8<<=ก<<CdB7
A8BCA9W  `;VWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7d?QIGก>TกUBC?AV`IIL~;?QS@J7MT\I[BC;_BWGX
OBก<VWGXกB<>TกUBY<9ZZB[<?OIkT7Y<9ZZBLRก  @g8IA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<CR?ก 2 WKBI  :WK`กg  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I `;VWKBI
กB<kRWA8BCRSgB7:CgLaCBV@Cd?QIGก>TกUBC?AV`IIOBก@J7d?Q@hW:Y@Jg[Q_Bd?Q@hW[BC;_BWGX`[ก[gB7
กGIRRก:Y  ก;gB8APR  IGก>TกUB<VWGXY<9ZZBLRก:WKAV`IIL~;?QS@J7d?Q@hW  <R7;7CBLYoIIGก>TกUB
<VWGXY<9ZZB[<? `;VIGก>TกUBNI<VWGXY<9ZZBmd:WKAV`IIL~;?QSNIWKBILa;gBI?\[Q_Bd?Q@hW  NI@g8I
MR7@BMB89iB  FX8gB  NI`[g;VWKBIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  
IGก>TกUBNI`[g;V@BMB89iB:WKAV`IIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C`[ก[gB7กGI
RRก:YWG7I?\  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I `;VWKBIกB<kRWA8BC
RSgB7:CgLaCBV@C  IGก>TกUB@BMB89iB89dSB>B@[<b`;VLdAmIm;S?:WKAV`IIL~;?QS@J7d?Q@hW  
<R7;7CBLYoI@BMB89iB89dSB>B@[<b@hMlBF  `;V@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b
[BC;_BWGX  A8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7  FX8gBIGก>TกUB@BMB89iB89dSB>B@[<b
@hMlBF:WKAV`IIL~;?QS@J7d?Q@hW  <R7;7CBLYoI@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  `;V
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@BMB89iB89dSB>B@[<b`;VLdAmIm;S?[BC;_BWGX  @_Ba<GXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<CdB7A8BCA9W `;VA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  FX8gB 
@BMB89iBd?QIGก>TกUBd_BAV`IINIWKBII?\:WKAV`II@J7d?Q@hWLYoIIGก>TกUB@BMB89iB89dSB>B@[<b
@hMlBF  [BCCBWK8S@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  `;V@BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<b  mWSNIWKBIกB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  @BMB89iB89dSB>B@[<b`;V
LdAmIm;S? `;V@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bC?AV`IILกPRXLdgBกGI  @g8IA8BC<JKA8BC
LMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  IGก>TกUB@BMB89iBd?Q:WKAV`IIL~;?QS@J7d?Q@hWLYoI
IGก>TกUB@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  <R7;7CBLYoI@BMB89iB89dSB>B@[<b@hMlBF  
`;V@BMB89iB89dSB>B@[<b`;VLdAmIm;S?d?Q:WKAV`IIL~;?QS[Q_Bd?Q@hW  <BS;VLR?SWWG7[B<B7  4.6 
[B<B7 4.6 O_BI8I  AgBL~;?QS `;V@g8ILX?QS7LXICB[<]BIMR7A8BC<JKA8BCLMKBNOO_B`Iก[BC
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C`;V<BSWKBIO_B`Iก[BCY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iB 

  A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C 

     WKBIกB<kRW WKBIกB<  WKBIกB< 
[G8`Y<d?Q N mWS<8C WKBIdG\7aCW WKBIXB7@g8I A8BCRSgB7:Cg RKB7R97d?Q:Cg WKBIA8BCA9W ;RกL;?SI 
>TกUB     LaCBV@C kJก[KR7  MR7[ILR7 

  x  S.D. x  S.D. x  S.D. x  S.D. x  S.D. x  S.D. x  S.D. 
1.���
.�
���
��	��� 	��  

               

-<G]XB; 319 25.43 0.73 6.57 0.23 2.43 0.16 3.36 0.15 4.91 0.17 4.39 0.14 3.77 0.19 
-LRกiI 292 21.30 0.72 5.63 0.22 2.04 0.16 2.86 0.15 4.14 0.17 3.64 0.14 2.98 0.19 

  <8C  611 23.48 0.51 6.13 0.16 2.25 0.11 3.13 0.11 4.55 0.12 4.04 0.10 3.40 0.14 
2.��$��
ก	�12ก3	 

               

-Y<9ZZB[<? 288 20.40 0.71 5.01 0.22 2.22 0.15 3.05 0.15 3.97 0.17 3.36 0.14 2.79 0.19 
-Y<9ZZBmd 206 23.26 0.85 6.13 0.26 2.13 0.18 2.84 0.18 4.60 0.20 4.10 0.16 3.45 0.23 
-Y<9ZZBLRก 117 27.46 1.14 7.47 0.35 2.42 0.25 3.55 0.24 5.17 0.27 4.79 0.22 4.06 0.30 

  <8C  611 23.48 0.51 6.13 0.16 2.25 0.11 3.13 0.11 4.55 0.12 4.04 0.10 3.40 0.14 
3.�	�	��&	                
-CIhUSb� 196 22.99 0.88 6.39 0.27 2.19 0.19 2.93 0.19 4.62 0.21 3.95 0.17 2.93 0.23 
-89dSb@hMlBF 207 24.12 0.94 6.14 0.29 2.20 0.20 3.18 0.20 4.63 0.23 4.26 0.18 3.70 0.25 
-89dSb LdAmI� 208 23.44 0.86 5.86 0.27 2.34 0.19 3.28 0.18 4.41 0.21 3.95 0.17 3.61 0.23 

  <8C  611 23.48 0.51 6.13 0.16 2.25 0.11 3.13 0.11 4.55 0.12 4.04 0.10 3.40 0.14 

OBก^;กB<>TกUBLY<?SXLd?SXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI
8<<=ก<<CO_B`Iก[BCY<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iB  mWSNiKกB<
89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LFPQRLY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<CmWS<8C `;V<BSWKBI  ^;กB<89LA<BVabMKRCJ;:WK^;กB<>TกUB<BS;VLR?SWWG7[B<B7 4.7 
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[B<B7 4.7 ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXA8BC<JKA8BCLMKBNOO_B`Iก
[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C `;V<BSWKBI<Va8gB7IGก>TกUBd?Q>TกUBRSJgNI
Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 
 A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C 

[G8`Y<d?Q mWS<8C WKBIกB<;RกL;?SI WKBIกB<;Rก WKBIกB<kRW WKBIกB<RKB7R97 WKBIกB<;RกL;?SI WKBIกB<;RกL;?SI 

>TกUB  dG\7aCW L;?SIXB7@g8I A8BC d?Q:CgkJก[KR7 dB7A8BCA9W MR7[ILR7 

 F P F P F P F P F P F P F P 

- A 15.443** .000 7.302** .007 3.813 .051 6.219* .013 13.156** .000 10.513** .001 5.988* .015 
- B 9.637** .000 13.832** .000 .095 .909 1.618 .199 4.782** .009 13.732** .000 5.487** .004 
- C .119 .888 .961 .383 .358 .699 .906 .405 .258 .773 .872 .419 2.784 .063 
- A *  B 6.936** .001 7.716** .000 .727 .484 1.822 .163 4.153* .016 2.496 .083 4.426* .012 
- A *  C 4.556* .011 2.261 .105 1.345 .261 1.495 .225 4.638* .010 2.226 .109 2.476 .085 
- B * C  6.895** .000 6.999** .000 .681 .606 3.255* .012 4.484** .001 5.637** .000 5.834** .000 
- A * B * C 3.119* .026 2.508 .058 5.339** .001 2.490 .059 2.581 .053 3.675* .012 .769 .512 

aCBSLa[h  A = Y<VLldMR7CaB89dSB;GS, B = <VWGXกB<>TกUB, C = @BMB89iB, * = Y�9@GCFGIeb  
            OBกกB<89LA<BVabMKRCJ;Y�9@GCFGIeb  :WK^;กB<89LA<BVabO_B`Iก:WKWG7I?\ 
 1.3.1)  ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  FX8gB
WKBId?Q:WK<GXR9de9F;OBกY�9@GCFGIeb  :WK`กg  A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
mWS<8C  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  `;VA8BC<JKA8BCLMKBNOWKBI
กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  ^;กB<>TกUB<BS;VLR?SWWG7lBF 4.3 s lBF 4.5 
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 WKBIA8BC<JK (mWS<8C) MR7C.<G]XB; 
Y<9ZZB[<?  C?AV`II`[ก[gB7กGI<Va8gB7@BMB89iBAgRIMKB7CBก  
`[g<VWGXY<9ZZBS9Q7@J7A8BC`[ก[gB7MR7AV`II<Va8gB7
@BMB89iBS9Q7;W;7 

WKBIA8BC<JK (mWS<8C) MR7C.LRกiI 
Y<9ZZB[<? `[g;V@BMB89iBC?AV`II`[ก[gB7กGI:CgCBก  `;V@BMB89iB89dSbLdA
mId?Q<VWGXY<9ZZBS9Q7@J7AV`IIกtS9Q7@J7MT\I[BC;_BWGX 

 

2.
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WKBIA8BC<JK (mWS<8C) MR7Y<9ZZB[<? 

C.<G]XB;`[g;V@BMB89iBC?AV`II`[ก[gB7กGI
CBก  `[gC.LRกiI`[g;V@BMB89iBAV`II
Nก;KLA?S7กGI 

WKBIA8BC<JK (mWS<8C) MR7Y<9ZZBmd 
C.<G]XB;NIdhก@BMB89iB:WKAV`II@J7ก8gBC.
LRกiI  mWS@BMB89iB89dSbLdAmId?QC.<G]XB;
`;VC.LRกiI:WKAV`IINก;KLA?S7กGI 
 

WKBIA8BC<JK (mWS<8C) MR7Y<9ZZBLRก 
C.<G]XB;:WKAV`II@J7ก8gB`;V`[g;V@BMB89iB
AV`IINก;KLA?S7กGICBกก8gBC.LRกiI 

3.
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WKBIA8BC<JK (mWS<8C) @BMB89iBCIhUSb
@G7AC 
Y<9ZZBmd`;VY<9ZZBLRกMR7C.<G]XB;
:WKAV`II@J7ก8gBC.LRกiI  SกL8KI
Y<9ZZB[<?d?QC.LRกiI:WKAV`II@J7ก8gBC.
<G]XB; 

WKBIA8BC<JK (mWS<8C) @BMB89iB89dSb
@hMlBF 
NIdhก<VWGXกB<>TกUB C.<G]XB;:WK
AV`II@J7ก8gBC.LRกiI 

WKBIA8BC<JK (mWS<8C) @BMB89iB89dSb`;V
LdAmI 
NIdhก<VWGXกB<>TกUB  C.<G]XB;:WKAV`II
@J7ก8gBC.LRกiIL;tกIKRS 

lBF  4.3 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB  `;V
@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C 
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Y<9ZZB[<?  @BMB89dSbLdAmI@J7ก8gB@BMBRPQI  [<7MKBCกGX
Y<9ZZBLRกd?Q@BMBCIhUSb@G7AC@J7ก8gB  @g8IY<9ZZBmd:Cg[gB7 
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�	��+' (;RกXB7@g8I) C.LRกiI 
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�	��+' (;RกXB7@g8I) Y<9ZZB[<? 
C.<G]XB;NI`[g;V@BMB89iBOVC?AV`II
`[ก[gB7กGICBก  @g8IC.LRกiIC?AV`II
Nก;KLA?S7กGI 

$'	�
�	��+' (;RกXB7@g8I) Y<9ZZBmd 
C.<G]XB; @BMB89iB89dSb@hMlBF:WK
AV`II@J7@hW  `[g[<7กGIMKBCกGXC.LRกiI
d?Qก;GX:WKAV`II[Q_B@hW  @g8I@BMB89iBRPQI
:WKAV`IINก;KLA?S7กGIdG\7C.<G]XB;`;V 
C.LRกiI 

$'	�
�	��+' (;RกXB7@g8I) Y<9ZZBLRก 
NI`[g;V@BMB89iB  C.<G]XB;:WKAV`II[<7
MKBCกGIกGXC.LRกiI 

3.A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8IO_B`Iก[BC@BMB89iB 

   
$'	�
�	��+' (;RกXB7@g8I) @BMB89iB
CIhUSb & @G7AC 
C.<G]XB; OBกY<9ZZB[<?OIkT7Y<9ZZB
LRก  AV`IIOV@J7MT\I[BC;_BWGX  @g8IC.
LRกiI OVC?AV`II;W;7 

$'	�
�	��+' (;RกXB7@g8I) @BMB89iB
89dSb@hMlBF 
C.<G]XB;  NIdhก<VWGXY<9ZZB:WKAV`II
@J7ก8gBC.LRกiIdG\7aCW 

$'	�
�	��+' (;RกXB7@g8I) @BMB89iB89dSb
LdAmI 
C.<G]XB;:WKAV`II@J7ก8gBC.LRกiINI
<VWGXY<9ZZB[<?  Y<9ZZBmdAV`II:Cg
`[ก[gB7 `;VY<9ZZBLRกC.LRกiI:WK
AV`II@J7ก8gBC.<G]XB; 

lBF  4.4 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I   
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OVC?AV`IINก;KLA?S7กGI 
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<G]XB;`;VC.LRกiI:WKAV`II@J7@hW 

$'	�
�	��+' (;RกA8BCA9W) Y<9ZZBLRก 
C.<G]XB; @BMB89iB89dSb@hMlBF:WKAV`II
@J7@hW  @BMB89iBCIhUSb & @G7AC:WKAV`II
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C.<G]XB;:WKAV`II@J7ก8gBC.LRกiI 
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NIdhก<VWGXY<9ZZB  C.<G]XB;:WKAV`II
@J7ก8gBC.LRกiI 
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�	��+' (;RกA8BCA9W) @BMB89iB
89dSbLdAmI 
 C.<G]XB;`;VC.LRกiI:WKAV`II@J7MT\I
[BC<VWGXY<9ZZBd?Q@J7MT\I  mWS<VWGX
Y<9ZZBd?Q[Q_Bก8gBOVC?A8BC`[ก[gB7
MR7AV`IINI<Va8gB7Y<VLldMR7C.
AgRIMKB7CBก 

lBF  4.5 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W   
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 1.3.2) ^;กB<>TกUBY�9@GCFGIeb 2 <VWGX  O_B`Iก:WKLYoI 1) Y<VLldMR7CaB89dSB;GS`;V
<VWGXกB<>TกUB  2) Y<VLldMR7CaB89dSB;GS`;V@BMB89iB  `;V 3) <VWGXกB<>TกUB`;V
@BMB89iB 
           1) ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS`;V<VWGXกB<>TกUB
d?QC?^;[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  FX8gBWKBId?Q:WK<GX
R9de9F;OBกY�9@GCFGIeb  :WK`กg  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  A8BC<JK
A8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7  `;VA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7
[ILR7  <BS;VLR?SWWG7lBF 4.6 
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$'	�
�	��+' (;RกdG\7aCW) 

C.<G]XB; Y<9ZZBmd`;VY<9ZZBLRก:WKAV`II
@J7ก8gBC.LRกiI  SกL8KIY<9ZZB[<?d?QC.LRกiI:WK
AV`II@J7ก8gBC.<G]XB; 

$'	�
�	��+' (กB<RKB7R97) 
C.<G]XB;  Y<9ZZBmd`;VY<9ZZBLRก:WKAV`II
@J7ก8gBC.LRกiI  SกL8KIY<9ZZB[<? C.<G]XB;`;V
C.LRกiI:WKAV`IINก;KLA?S7กGI 

$'	�
�	��+' (;RกMR7[ILR7) 
C.<G]XB;  Y<9ZZBmd`;VY<9ZZBLRก:WK
AV`II@J7ก8gBC.LRกiI  SกL8KIY<9ZZB[<?d?QC.
LRกiI:WKAV`II@J7ก8gBC.<G]XB; 

lBF 4.6 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS`;V<VWGXกB<>TกUBd?QC?^;[gR
A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  A8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:Cg
kJก[KR7 `;VA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  
          2) ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS`;V@BMB89iBd?QC?^;
[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  FX8gBWKBId?Q:WK<GXR9de9F;
OBกY�9@GCFGIebC?LF?S7 1 WKBI APR A8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7  <BS;VLR?SWWG7
lBF 4.7 
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$'	�
�	��+' (กB<RKB7R97) 

C.<G]XB;  NIdhก@BMB89iB:WKAV`II@J7ก8gBC.LRกiI 

lBF 4.7 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS `;V@BMB89iBd?QC?^;[gR
A8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7  
  3)  ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB`;V@BMB89iBd?QC?^;[gR
A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  FX8gBWKBId?Q:WK<GXR9de9F;
OBกY�9@GCFGIeb  :WK`กg A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  A8BC<JKA8BC
LMKBNOWKBIกB<kRWA8BCRSgB7:CgLaCBV@C  A8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7 `;V
A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  <BS;VLR?SWWG7lBF 4.8 
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mWSlBF<8C  AV`II@J7MT\I[BC
<VWGXY<9ZZBd?Q@J7MT\I  mWS
@BMB89iB89dSbLdAmI:WKAV`II
@J7MT\I[BC;_BWGXกB<>TกUBd?Q
@J7MT\I 

$'	�
�	��+' (กB<kRWA8BC) 
Y<9ZZB[<?  @BMB89iBd?Q:WKAV`II
@J7@hWAPR89dSb@hMlBF  mWSAV`IINI
`[g;V@BMB89iB`[ก[gB7กGICBก  
@g8IY<9ZZBmd`;VLRกNI`[g;V
@BMB89iBOVC?AV`IINก;KLA?S7กGI
CBกก8gBY<9ZZB[<? 

$'	�
�	��+' (กB<RKB7R97) 
@BMB89iBCIhUSb & @G7AC `;V
@BMB89iB89dSbLdAmIOVC?AV`II
LF9QCMT\I[BC;_BWGXLCPQR<VWGX
Y<9ZZB@J7MT\I 

$'	�
�	��+' (;RกMR7[ILR7) 
@BMB89iB89dSb@hMlBF`;V89dSbLdAmIC?
AV`IINก;KLA?S7กGINI<VWGXY<9ZZB
md`;VY<9ZZBLRก  @g8I@BMB89iB
CIhUSb & @G7AC NI<VWGXY<9ZZBmd
`;VLRกOVC?AV`II`[ก[gB7OBก
@BMB89iBRPQIAgRIMKB7CBก 

lBF 4.8 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB `;V@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOWKBIกB<
;RกL;?SI8<<=ก<<CdG\7aCW  A8BC<JKA8BCLMKBNOWKBIกB<kRWA8BCRSgB7:CgLaCBV@C  A8BC<JKA8BCLMKBNOWKBI
กB<RKB7R97d?Q:CgkJก[KR7 `;VA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7   
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     2.1  MKRCJ;lJC9a;G7MR7ก;hgC[G8RSgB7   
            89dSBI9FIebd?QNiKNIกB<>TกUBA<G\7I?\  LYoI89dSBI9FIebMR7I9@9[aZ97CBกก8gBI9@9[
iBS  �TQ7A9WLYoI<KRS;V 68.2 `;V 31.8 [BC;_BWGX  mWSC?89dSBI9FIeb<VWGXY<9ZZBmd`;V
Y<9ZZBLRกRSgB7;VLdgBกGIAPR 55 L;gCa<PR<KRS;V 50  89dSBI9FIebC?O_BI8IYrd?QNiKNIกB<>TกUB 5 
Yr@J7d?Q@hWAPR 37 L;gC  A9WLYoI<KRS;V 33.6  <R7;7CBLYoI89dSBI9FIebd?QC?O_BI8IYrd?QNiKNIกB<>TกUB 
4 Yr C?O_BI8I 27 L;gCa<PRA9WLYoI<KRS;V 24.5  `;V89dSBI9FIebd?QC?O_BI8IYrd?QNiKNIกB<>TกUB 3 Yr
C?O_BI8I 25 L;gC  A9WLYoI<KRS;V 22.7 d?QLa;PRLYoI89dSBI9FIebd?QNiKL8;BNIกB<>TกUB 2 Yr 6 Yr `;V 
7 Yr  �TQ7A9WLYoI<KRS;V 12.7   5.5 `;V 0.9 [BC;_BWGX  mWSNIO_BI8I89dSBI9FIeb 110 L;gCI?\  LYoI
89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2545 s 2549 @J7d?Q@hWC?O_BI8I 51 L;gC  A9WLYoI<KRS;V 46.4  
;_BWGXkGWCBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr  2540 s 2544 C?O_BI8I 21 L;gCa<PRA9WLYoI
<KRS;V 19.1  ;_BWGXd?Q 3 LYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2535 s 2539 89dSBI9FIebYr 
2550 s 2552  `;VYrd?Q@_BL<tOกB<>TกUBYr 2529 s 2534  �TQ7C?O_BI8I89dSBI9FIeb 16 L;gC 12 L;gC
`;V 10 L;gC  A9WLYoI<KRS;V 14.5  10.9 `;V 9.1 [BC;_BWGX  LYoI89dSBI9FIebd?QA<RXA;hCNI
@BMB89iB[gB7 � O_BI8I 12 @BMB89iB  mWSLYoI@BMB89iBd?QNiKNIกB<>TกUBRSgB7;V 5 L;gCa<PRA9W
LYoI<KRS;V 4.5  O_BI8I 2 @BMB89iB :WK`กg  @BMB89iB A3  `;V B1  IRกIG\ILYoI89dSBI9FIebd?QNiK
NIกB<>TกUBRSgB7;V 10 L;gC  �TQ7A9WLYoI<KRS;V 9.1 O_BI8I 10 @BMB89iB  :WK`กg  @BMB89iB A1  
A2  A4  A5  C1  C2  C3  D1  D2  `;VD3   <BS;VLR?SWWG7[B<B7 4.8 
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[B<B7 4.8 O_BI8I`;VAgB<KRS;VMR7[G8`Y<FP\I]BId?QNiKNIกB<>TกUB 

!����� ��	��� �'� �� 
1. LF>MR7^JKd_B89dSBI9FIeb   

   -iBS 35 31.8 

   -aZ97 75 68.2 

  <8C 110 100.0 

2.<VWGXกB<>TกUB   
   -Y<9ZZBmd 55 50.0 
   -Y<9ZZBLRก 55 50.0 
    <8C 110 100.0 

3. O_BI8IYrd?QNiKNIกB<>TกUB   
    - 2 Yr 14 12.7 
    -3  Yr 25 22.7 
    -4  Yr 27 24.5 
    -5  Yr 37 33.6 
    -6  Yr 6 5.5 
    -7  Yr 1 0.9 

    <8C 110 100.0 

4.Yrd?Q@_BL<tOกB<>TกUB   
   -Yr 2529 s 2534 10 9.1 
   -Yr 2535 s 2539 16 14.5 
   -Yr 2540 - 2544 21 19.1 
   -Yr 2545 - 2549 51 46.4 
   -Yr 2550 s 2552 12                                 10.9 

    <8C 110 100.0 

5.@BMB89iB   
   - A1 10 9.1 
   - A2 10 9.1 
   - A3 5 4.5 
   - A4 10 9.1 
   - A5 10 9.1 
   -B1 5 4.5 
   -C1 10 9.1 
   -C2 10 9.1 
   -C3 10 9.1 
   -D1 10 9.1 
   -D2 10 9.1 
   -D3 10 9.1 

     <8C 110 100.0 

 @_Ba<GX89dSBI9FIebO_BI8I 110 L;gC  `Xg7LYoI89dSBI9FIebNI<VWGXY<9ZZBmd`;V
Y<9ZZBLRกRSgB7;V 55 L;gC  mWS89dSBI9FIebNI<VWGXY<9ZZBmd  C?89dSBI9FIebd?QC?Yrd?Q@_BL<tO
กB<>TกUBO_BI8ICBกd?Q@hWOIkT7IKRSd?Q@hWWG7I?\  LYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2545 s 
2549 CBกd?Q@hW  O_BI8I 21 L;gC  A9WLYoI<KRS;V 38.18  <R7;7CBLYoILYoI89dSBI9FIebd?QC?Yrd?Q
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@_BL<tOกB<>TกUBYr 2540 s 2544 O_BI8I 13 L;gC  A9WLYoI<KRS;V 23.64  ;_BWGXd?Q@BCkT7aKB  LYoI
89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2535 s 2539 O_BI8I 10 L;gC  a<PR<KRS;V 18.18  ;_BWGXkGW
CBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2529 s 2534 O_BI8I 6 L;gC  A9WLYoI<KRS;V 10.91 
`;V;_BWGX@hWdKBSLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2550 s 2552 C?O_BI8I 5 L;gC  `;V
A9WLYoI<KRS;V 9.09   @g8I89dSBI9FIebNI<VWGXY<9ZZBLRก  FX8gB LYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tO
กB<>TกUBNIYr 2545 s 2549 @J7d?Q@hWAPR C?O_BI8I 30 L;gC  A9WLYoI<KRS;V 54.55   <R7;7CBLYoI
89dSBI9FIebNIYr 2540 s 2544  C?O_BI8I 8 L;gC a<PRA9WLYoI<KRS;V 14.55  @g8I89dSBI9FIebd?QC?Yr
d?Q@_BL<tOกB<>TกUBNIYr 2529 s 2534 OVC?O_BI8IIKRSd?Q@hWAPR  O_BI8I 4 L;gCa<PR<KRS;V 7.27  
<BS;VLR?SWWG7[B<B7 4.9 
[B<B7 4.9 O_BI8I`;VAgB<KRS;VMR789dSBI9FIebO_B`Iก[BC<VWGXกB<>TกUB `;VYrd?Q@_BL<tO
กB<>TกUB 

 Yrd?Q@_BL<tOกB<>TกUB 

<VWGXกB<  Yr 29 - 34 Yr 35 - 39 Yr 40 - 44 Yr 45 - 49 Yr 50 - 52 <8C 

>TกUB O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V 
Y.md 6 10.91 10 18.18 13 23.64 21 38.18 5 9.09 55 100.0 
Y.LRก 4 7.27 6 10.91 8 14.55 30 54.55 7 12.72 55 100.0 

<8C 10 9.09 16 14.55 21 19.09 51 46.36 12 10.91 110 100.0 

  
LCPQRO_B`Iก89dSBI9FIeb[BC<VWGXกB<>TกUBY<9ZZBmd`;VY<9ZZBLRกd?QC?RSgB7;V 55 

L;gC RRกLYoI@BMB89iB[gB7 � FX8gB C?89dSBI9FIebd?QLYoI<VWGXกB<>TกUBY<9ZZBmd`;VY<9ZZB
LRกRSgB7;V 5 L;gC  :WK`กg @BMB89iB A1  A4  A5  C1  C2  C3  D1  D2 `;VD3 a<PR`[g;V
@BMB89iBA9WLYoI<KRS;V 50  @BMB89iBd?QNiKNIกB<>TกUBd?QLYoI89dSBI9FIebNI<VWGXY<9ZZBmd  �TQ7
C?@BMB89iB;V 5 L;gC  :WK`กg @BMB89iB A3 `;VB1  @g8I@BMB89iB A2  OVC?89dSBI9FIebd?QNiKNI
กB<>TกUBLYoI<VWGXY<9ZZBLRกLdgBIG\I  mWSC?O_BI8I 10 L;gC  <BS;VLR?SWWG7[B<B7 4.10 
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[B<B7 4.10 O_BI8I`;VAgB<KRS;VMR789dSBI9FIebO_B`Iก[BC<VWGXกB<>TกUB `;V@BMB89iB 

@BMB89iB <VWGXกB<>TกUB 

 Y<9ZZBmd Y<9ZZBLRก <8C 
 O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V 

- A1 5 50 5 50 10 100 
- A2 0 0 10 100 10 100 
- A3 5 100 0 0 5 100 
- A4 5 50 5 50 10 100 
- A5 5 50 5 50 10 100 
- B1 5 100 0 0 5 100 
- C1 5 50 5 50 10 100 
- C2 5 50 5 50 10 100 
- C3 5 50 5 50 10 100 
- D1 5 50 5 50 10 100 
- D2 5 50 5 50 10 100 
- D3 5 50 5 50 10 100 
<8C 55 50 55 50 110 100 

  
LCPQRO_B`Iก89dSBI9FIeb[BCYrd?Q@_BL<tOกB<>TกUB `;V@BMB89iB  FX8gB 89dSBI9FIebd?QC?Yrd?Q

@_BL<tOกB<>TกUBNIYr 2545 s 2549  C?O_BI8ICBกd?Q@hWAPR 51 L;gC a<PRA9WLYoI<KRS;V 46.36  `;V
NIO_BI8II?\Y<VกRXWK8S@BMB89iB D1 CBกd?Q@hWAPRC?O_BI8I 9 L;gCa<PR<KRS;V 90  <R7;7CBLYoI
@BMB89iB C3 C?O_BI8I 7 L;gC a<PR<KRS;V 70  RGIWGXd?Q@BCLYoI@BMB89iB A1  A5 `;VC1  �TQ7C?
O_BI8IRSgB7;V 6 L;gC  `[g;V@BMB89iBA9WLYoI<KRS;V 60  <R7;7CBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tO
กB<>TกUBNIYr 2540 s 2544  C?O_BI8I 21 L;gC A9WLYoI<KRS;V 19.09  �TQ7C?@BMB89iB D3 @J7d?Q@hWC?
O_BI8I 4 L;gC a<PR<KRS;V 40  <R7;7CBLYoI@BMB89iB;V 3  L;gC a<PR`[g;V@BMB89iBA9WLYoI<KRS
;V 30  :WK`กg  A1  C1  `;VC2  @_Ba<GX89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2529 s 2534 OV
C?O_BI8IIKRSd?Q@hWAPR C?O_BI8I 10 L;gC  A9WLYoI<KRS;V 9.09  Y<VกRXWK8S@BMB89iB A2  d?QC?
O_BI8I89dSBI9FIebd?QNiKNIกB<>TกUB@J7@hWAPR 3 L;gC a<PR<KRS;V 30  d?QLa;PRLYoI@BMB89iBRPQI �  
@BMB89iB;V 1 L;gC a<PRA9WLYoI<KRS;V 20 MR7`[g;V@BMB89iB  :WK`กg  A3  A4 `;VB1  `;VA9W
LYoI<KRS;V 10 MR7`[g;V@BMB89iB�TQ7:WK`กg  C2  C3  D2 `;VD3 [BC;_BWGX  <BS;VLR?SWWG7
[B<B7 4.11 
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[B<B7 4.11 O_BI8I`;VAgB<KRS;VMR789dSBI9FIeb  O_B`Iก[BCYrd?Q@_BL<tOกB<>TกUB `;V@BMB89iB 

 Yrd?Q@_BL<tOกB<>TกUB 

@BMB89iB Yr 29 - 34  Yr 35 - 39 Yr 40 - 44 Yr 45 - 49 Yr 50 - 52 <8C 
 O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V O_BI8I <KRS;V 

- A1 0 0 0 0 3 30 6 60 1 10 10 100 
- A2 3 30 2 20 1 10 4 40 0 0 10 100 
- A3 1 20 1 20 1 20 1 20 1 20 5 100 
- A4 1 20 3 60 1 20 3 60 2 40 10 100 
- A5 0 0 1 20 0 0 6 60 3 30 10 100 
- B1 1 20 1 20 2 40 1 20 0 0 5 100 
- C1 0 0 0 0 3 30 6 60 1 10 10 100 
- C2 1 10 2 20 3 30 3 30 1 10 10 100 
- C3 1 10 0 0 1 10 7 70 1 10 10 100 
- D1 0 0 0 0 1 10 9 90 0 0 10 100 
- D2 1 10 2 20 1 10 4 40 2 20 10 100 
- D3 1 10 4 40 4 40 1 10 0 0 10 100 
<8C 10 9.09 16 14.55 21 19.09 51 46.36 12 10.91 110 100 

 2.2 ^;กB<89LA<BVabY<VLldMR7กB<;RกL;?SI8<<=ก<<CO_B`Iก[BC<BSWKBI 
      2.2.1) AgB@k9[9FP\I]BIMR7Y<VLldMR7กB<;RกL;?SI8<<=ก<<COBกกB<[<8O@RX

89dSBI9FIeb 
                 Y<VLldMR7กB<;RกL;?SI8<<=ก<<COBกกB<[<8O@RX89dSBI9FIebmWSกB<NiK
Lก=�bกB<Y<VLC9I89dSBI9FIeb  Y<VกRXWK8SLก=�bd?Q^JK89OGS:WK@<KB7MT\I  `;VLก=�bกB<[<8O@RX
LF9QCL[9COBกmY<`ก<C@_BL<tO<JY  mWSLก=�bกB<Y<VLC9Id?Q:WK@<KB7MT\I  Y<VกRXWK8SกB<;RกL;?SI
8<<=ก<<C 3 Y<VLld  :WK`กg  กB<;RกL;?SI8<<=ก<<CXB7@g8I  กB<kRWA8BCRSgB7:Cg
LaCBV@C  `;VกB<RKB7R97d?Q:CgkJก[KR7  ^;กB<>TกUB:WKFX8gBLก=�bNI`[g;VY<VLldC?AV`II
[Q_B@hWLYoI 0 AV`II  `;VC?AV`II@J7@hWRSJg<Va8gB7 3 s 4 AV`II  `;VLIPQR7OBกกB<[<8O@RX
LF9QCL[9COBกmY<`ก<C@_BL<tO<JYOV[<8O@RX:WKL~FBVOBกMKRA8BCd?QAGW;RกCBmWS[<7 a<PR
MKRA8BCd?QkRWA8BC:WKRSgB7:CgLaCBV@CmWSLYoIกB<LY;?QSI`Y;7A_B`[gLF?S7L;tกIKRS  WG7IG\I  
กB<[<8O@RXLF9QCL[9COBกmY<`ก<C@_BL<tO<JYOT7OGW:WK8gBLYoIกB<[<8O@RXNIY<VLldMR7กB<kRW
A8BCRSgB7:CgLaCBV@C  �TQ7^;OBกกB<>TกUBFX8gB  LCPQR<8CY<VLldI?\mWSNiKLก=�bd?Q@<KB7MT\I 
`;VLก=�bd?Q:WKOBกmY<`ก<C@_BL<tO<JYOV:WKAV`IIL~;?QSNIY<VLldI?\LdgBกGX 1.54  `;VC?@g8I
LX?QS7LXICB[<]BILdgBกGX 1.19 `;VOBกกB<Y<VLC9I89dSBI9FIeb 110 L;gC  FX8gB  Y<VLldMR7
กB<;RกL;?SI8<<=ก<<Cd?QC?AV`IIL~;?QS@J7d?Q@hW:Y@Jg[Q_Bd?Q@hW  C?WG7I?\  Y<VLldกB<RKB7R97d?Q:Cg
kJก[KR7  C?AV`IIL~;?QSLdgBกGX 1.71 `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.95  <R7;7CBLYoI
Y<VLldกB<kRWA8BCRSgB7:CgLaCBV@CC?AV`IIL~;?QSLdgBกGX 1.54  `;VC?@g8ILX?QS7LXI
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CB[<]BILdgBกGX 1.19  ;_BWGXd?Q:WKAV`IIL~;?QS[Q_Bd?Q@hWLYoIY<VLldMR7กB<;RกL;?SI8<<=ก<<C
XB7@g8I  C?AV`IIL~;?QSLdgBกGX 0.97  `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.92   

Y<VLldMR7กB<;RกL;?SI8<<=ก<<COVC?AgB@GCY<V@9de9�กB<ก<VOBSMR7AV`IIRSJg
<Va8gB7<KRS;V 44.08 s 167.92  �TQ7OBกY<VLlddG\7aCWC?AgB@GCY<V@9de9�กB<ก<VOBSMR7AV`II
OBก@J7d?Q@hW:Y@Jg[Q_Bd?Q@hWWG7I?\  Y<VLldd?QC?AgB@GCY<V@9de9�กB<ก<VOBS@J7d?Q@hW  :WK`กg Y<VLldMR7
กB<;RกL;?SIXB7@g8I  C?AgB@GCY<V@9de9�กB<ก<VOBSLYoI 94.85  <R7;7CBLYoIY<VLldกB<kRW
A8BCRSgB7:CgLaCBV@C  C?AgB@GCY<V@9de9�กB<ก<VOBSLdgBกGX 77.27  ;_BWGXd?QC?AgB@GCY<V@9de9�กB<
ก<VOBS[Q_Bd?Q@hWLYoIY<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7mWSC?AgB@GCY<V@9de9�กB<ก<VOBSLdgBกGX 
55.56   

LCPQRF9OB<=BAgBA8BCLXK`;VAgBA8BCmWg7  FX8gB  AgBA8BCLXKMR7Y<VLldกB<;RกL;?SI
8<<=ก<<CXB7@g8I`;VY<VLldMR7กB<kRWA8BCRSgB7:CgLaCBV@CC?AgBA8BCLXKLYoIX8ก  �TQ7กt
aCBSA8BC8gB  dG\7@R7Y<VLldI?\MR7กB<;RกL;?SI8<<=ก<<COBก89dSBI9FIebC?กB<;RกL;?SI
8<<=ก<<C[Q_Bก8gBAgBL~;?QS  @g8IAgBA8BCmWg7  FX8gB  C?AgBA8BCmWg7LYoI;X  `@W7NaKLatI8gB
89dSBI9FIebNI`[g;VL;gCC?A8BC`[ก[gB7MR7AV`IICBกNIY<VLldMR7กB<;RกL;?SI8<<=ก<<C
XB7@g8I `;VกB<kRWA8BCRSgB7:CgLaCBV@C 

@g8IAgBA8BCLXK`;VAgBA8BCmWg7MR7Y<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C  `;V
Y<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7  FX8gBC?AgBA8BCLXK`;VAgBA8BCmWg7LYoI;X  �TQ7`@W7NaKLatI8gB
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C `;VY<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7C?กB<;Rก
L;?SI8<<=ก<<C@J7ก8gBAgBL~;?QS  `;V89dSBI9FIebd?QNiKNIกB<>TกUBC?A8BC`[ก[gB7กGICBกMR7
AV`IINIY<VLldMR7กB<;RกL;?SI8<<=ก<<CWG7ก;gB8  <BS;VLR?SWWG7[B<B7 4.12 
[B<B7 4.12 AgB@k9[9FP\I]BIMR7Y<VLldกB<;RกL;?SI8<<=ก<<COBกกB<[<8O@RX89dSBI9FIeb  


ก,U#ก	����
������ 	��F�5# 
����
!P� n min  max  x  S.D. C.V. (%) Sk. Ku. 


ก,U#ก	����
������)$'��'	��2I�          
1.กB<;RกL;?SI8<<=ก<<CXB7@g8I 5 110 0 4 0.97 0.92 94.85 0.63 -0.17 

2.กB<kRWA8BCRSgB7:CgLaCBV@C           
    2.1 [<8O@RXmWSLก=�bd?Q@<KB7MT\I  4 110 0 3 1.01 0.86 85.15 0.51 -0.42 
    2.2 [<8O@RXLF9QCL[9COBกmY<`ก<C@_BL<tO<JY  4 110 0 3 0.53 0.89 167.92 1.33 0.27 
    2.3 <8C[<8O@RXmWSLก=�bd?Q@<KB7MT\I & OBก
mY<`ก<C@_BL<tO<JY) 

4 110 0 4 1.54 1.19 77.27 0.28 -0.88 

3.กB<RKB7R97d?Q:CgkJก[KR7 5 110 0 4 1.71 0.95 55.56 -0.03 -0.47 

<8CdhกY<VLld 14 110 0 8 4.22 1.86 44.08 -0.06 -0.50 

                   2.2.2) กB<89LA<BVab boxplot MR7Y<VLldกB<;RกL;?SI8<<=ก<<C<BSWKBI  
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 LCPQRLY<?SXLd?SX boxplot MR7Y<VLldกB<;RกL;?SI8<<=ก<<C<BSWKBI  FX8gB 
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C  C?;GกU=VL@KICGeS]BILXKM8B  �TQ7กtaCBSA8BC8gB  
89dSBI9FIeb@g8INaZg:WKAV`IIY<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C[Q_Bก8gBAgBL~;?QS  mWS
C?AV`II[Q_Bd?Q@hWOIkT7@J7d?Q@hWRSJg<Va8gB7 0 s 8 AV`IIOBกAV`IIL[tCdG\7aCW 14 AV`II  `;VC?
89dSBI9FIeb<KRS;V 50 :WKAV`IIRSJg<Va8gB7 3 s 6 AV`II   
 LCPQR89LA<BVabY<VLldMR7กB<;RกL;?SI8<<=ก<<COBก89dSBI9FIeb  FX8gB Y<VLld
กB<;RกL;?SI8<<=ก<<CXB7@g8IC?กB<ก<VOBSAV`II@J7d?Q@hW  APRC?ig87AV`II@J7d?Q@hWOIkT7[Q_B
d?Q@hWRSJg<Va8gB7 0 s 4 AV`II  `;VกB<`Oก`O7MR7MKRCJ;C?;GกU=V@CCB[<  <KRS;V 50 MR7
89dSBI9FIeb:WKAV`IIY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8IRSJg<Va8gB7 0 s 2 AV`II  @g8I
Y<VLldMR7กB<kRWA8BCRSgB7:CgLaCBV@C`;VY<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7  89dSBI9FIeb
d?QI_BCBNiKNIกB<>TกUBOVC?AV`IIdG\7@R7WKBII?\RSJg�I<VWGXLW?S8กGI APR C?AV`II[Q_Bd?Q@hWOIkT7@J7
d?Q@hWRSJg<Va8gB7 0 s 3 AV`II  `;V<KRS;V 50 MR789dSBI9FIebOV:WKAV`IIRSJg<Va8gB7 1 s 2 
AV`II  mWSY<VLldMR7กB<kRWA8BCRSgB7:CgLaCBV@C  MKRCJ;OVC?;GกU=V@CCB[<  `;VC?
89dSBI9FIebd?Q:WKAV`II@hWm[g7RSJgO_BI8I 4 L;gC  :WK`กg89dSBI9FIeb;_BWGXd?Q 77, 78, 89 `;V 100 
d?Q:WKAV`IINIY<VLldI?\LYoI 4 AV`II  @g8IY<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7  OVC?AgBCGeS]BI
@J7ก8gBY<VLldMR7กB<kRWA8BCRSgB7:CgLaCBV@C APR C?AV`IILdgBกGX 2 AV`II  MKRCJ;C?
;GกU=VLXK�KBS  `@W7NaKLatI8gB89dSBI9FIeb@g8INaZg:WKAV`IIY<VLldกB<RKB7R97d?Q:CgkJก[KR7@J7
ก8gBAgBL~;?QS  mWSAgBCGeS]BIC?AgBLdgBกGXAV`II@J7@hWMR7<KRS;V 50 MR789dSBI9FIebd?Q:WKAV`II
RSJg<Va8gB7 1 s 2 AV`II  C?89dSBI9FIebd?Q:WKAV`II@hWm[g7RSJg 2 L;gC APR ;_BWGXd?Q 6 `;V 104 d?Q:WK 
AV`IILYoI 4 AV`II  <BS;VLR?SWWG7lBF 4.9 `;VlBF 4.10  

 
lBF 4.9 AV`IIL~;?QSMR7Y<VLldกB<;RกL;?SI8<<=ก<<C<BSWKBI 
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lBF 4.10  boxplot MR7Y<VLldกB<;RกL;?SI8<<=ก<<C<BSWKBI 
 2.3  ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?Q
C?^;[gRY<VLldMR7กB<;RกL;?SI8<<=ก<<C  
 LCPQRLY<?SXLd?SXY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C`;V<BSWKBI  FX8gB
89dSBI9FIebNI<VWGXY<9ZZBmdC?AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C@J7ก8gB
89dSBI9FIebNI<VWGXY<9ZZBLRก  mWS89dSBI9FIebNI<VWGXY<9ZZBmdC?AV`IIL~;?QSLdgBกGX 
3.975  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.306  @g8I89dSBI9FIebNI<VWGXY<9ZZBLRกC?AV`II
L~;?QSLYoI 3.848  C?@g8ILX?QS7LXICB[<]BILYoI 0.333  Yrd?Q@_BL<tOกB<>TกUBMR789dSBI9FIeb FX8gB 
89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2545 s 2549 C?AV`IIL~;?QSY<VLldกB<;RกL;?SI
8<<=ก<<CmWS<8C@J7d?Q@hWAPRLdgBกGX 4.830  <R7;7CBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 
2540 s 2544 C?AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8CLdgBกGX 4.321  ;_BWGXkGWCB
LYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2535 s 2539   Yr 2550 s 2552 `;VYr 2529 s 2534  
mWSC?AV`IIL~;?QSMR7Y<VLldกB<;RกL;?SI8<<=ก<<CmWS<8CLdgBกGX 3.857   3.444 `;V 
2.944 [BC;_BWGX  LCPQRF9OB<=BY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8CO_B`Iก[BClBA89iBdG\7 
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4 lBA89iB  FX8gB  lBA89iBd?QC?AV`IIL~;?QSMR7Y<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C@J7d?Q@hW  
:WK`กg  lBA89iB B  C?AV`IIL~;?QSLdgBกGX 4.500  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.827  ;_BWGXd?Q
@R7LYoIlBA89iB C  C?AgBL~;?QSLdgBกGX 4.111  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.437  ;_BWGXd?Q
@BCLYoIlBA89iB A  C?AV`IIL~;?QSLdgBกGX 3.860  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.335  `;V
lBA89iB D  C?AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C[Q_Bd?Q@hWLdgBกGX 3.579  `;VC?
@g8ILX?QS7LXICB[<]BILdgBกGX 0.422 [BC;_BWGX 
 @_Ba<GXY<VLldกB<;RกL;?SI8<<=ก<<C<BSWKBI  ^;กB<>TกUBd?Q:WKC?WG7I?\   

1) Y<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8I  FX8gB 89dSBI9FIebNI<VWGXY<9ZZBmdC?
AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8I@J7ก8gB89dSBI9FIebNI<VWGXY<9ZZBLRก  
mWSC?AV`IIL~;?QSLdgBกGX 0.943 `;V 0.881 [BC;_BWGX  Yrd?Q@_BL<tOกB<>TกUBMR789dSBI9FIeb 
FX8gB 89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2545 s 2549  C?AV`IIL~;?QSY<VLldกB<;Rก
L;?SI8<<=ก<<CXB7@g8I@J7d?Q@hWLdgBกGX 1.054  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.172  <R7;7CB
LYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2535 s 2539  C?AV`IIL~;?QSLdgBกGX 0.971  C?@g8I
LX?QS7LXICB[<]BILdgBกGX 0.268  ;_BWGXkGWCBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2529 
s 2534   Yr 2540 s 2544 `;VYr 2550 s 2552  APRC?AV`IIL~;?QSLdgBกGX 0.889   0.857 `;V 
0.792 [BC;_BWGX  NIWKBIMR7lBA89iB  FX8gB  lBA89iB B C?AV`IIL~;?QSY<VLldกB<;RกL;?SI
8<<=ก<<CXB7@g8I@J7d?Q@hWLdgBกGX 1.125  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.419  <R7;7CBLYoI
lBA89iB C C?AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8ILdgBกGX 0.998  C?@g8I
LX?QS7LXICB[<]BILdgBกGX 0.222  ;_BWGXkGWCBLYoIlBA89iB A  C?AV`IIL~;?QSY<VLldกB<;Rก
L;?SI8<<=ก<<CXB7@g8ILdgBกGX 0.962  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.170  `;VlBA89iBd?QC?
AV`IIL~;?QS[Q_Bd?Q@hWAPR lBA89iB D  C?AV`IIL~;?QSLdgBกGX 0.717 `;VC?@g8ILX?QS7LXICB[<]BI
LdgBกGX 0.214 
 2) Y<VLldกB<kRWA8BCRSgB7:CgLaCBV@C  FX8gB  89dSBI9FIebY<9ZZBmdC?กB<;Rก
L;?SI8<<=ก<<CY<VLldกB<kRWA8BCRSgB7:CgLaCBV@C@J7ก8gB89dSBI9FIebY<9ZZBLRก  mWS
89dSBI9FIebY<9ZZBmdC?AV`IIL~;?QSLdgBกGX 1.475  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.203  `;V
89dSBI9FIebY<9ZZBLRกC?AV`IIL~;?QSLdgBกGX 1.168  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.221  
89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2545 s 2549 C?AV`IIL~;?QSกB<;RกL;?SI8<<=ก<<C
Y<VLldกB<kRWA8BCRSgB7:CgLaCBV@C@J7d?Q@hWLdgBกGX 2.095 `;VC?@g8ILX?QS7LXICB[<]BI
LdgBกGX 0.225  <R7;7CBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIYr 2540 s 2544  C?AV`II
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L~;?QSLdgBกGX 1.407 `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.297  ;_BWGXd?Q@BCLYoI89dSBI9FIebd?QC?Yr
d?Q@_BL<tOกB<>TกUBNIYr 2550 s 2552 `;VYr 2535 - 2539 C?AV`IIL~;?QSLdgBกGX 1.236 `;V 
1.229  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.394 `;V 0.350 [BC;_BWGX  @g8I89dSBI9FIebd?QC?Yrd?Q
@_BL<tOกB<>TกUBNIYr 2529 s 2534  C?AV`IIL~;?QS[Q_Bd?Q@hWLdgBกGX 0.639  `;VC?@g8ILX?QS7LXI
CB[<]BILdgBกGX 0.406  @_Ba<GXlBA89iB FX8gB lBA89iB B C?AV`IIL~;?QSกB<;RกL;?SI
8<<=ก<<CY<VLldกB<kRWA8BCRSgB7:CgLaCBV@C@J7d?Q@hWAPRLdgBกGX 1.625  C?@g8ILX?QS7LXI
CB[<]BILdgBกGX 0.548  <R7;7CBLYoI89dSBI9FIebMR7lBA89iB C C?AV`IIL~;?QSLdgBกGX 1.525 
`;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.290  ;_BWGXkGWCBLYoIlBA89iB D `;VlBA89iB A C?AV`II
L~;?QS[Q_Bd?Q@hWLdgBกGX 1.246 `;V 1.168 [BC;_BWGX 
 3) Y<VLldกB<RKB7R97d?Q:CgkJก[KR7  FX8gB 89dSBI9FIebY<9ZZBLRก:WKAV`IIL~;?QS@J7ก8gB
89dSBI9FIebY<9ZZBmd  ก;gB8APR 89dSBI9FIebY<9ZZBLRกC?AV`IIL~;?QSLdgBกGX 1.798  C?@g8I
LX?QS7LXICB[<]BILdgBกGX 0.188  @g8I89dSBI9FIebY<9ZZBmdC?AV`IIL~;?QSLdgBกGX 1.557  C?@g8I
LX?QS7LXICB[<]BILdgBกGX 0.172 [BC;_BWGX  LCPQRLY<?SXLd?SX89dSBI9FIeb[BCYrd?Q@_BL<tO
กB<>TกUB  FX8gB  89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBYr 2540 s 2544 C?AV`IIL~;?QS@J7d?Q@hW
LdgBกGX 2.057  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.252 <R7;7CBLYoI89dSBI9FIebd?QC?Yrd?Q@_BL<tO
กB<>TกUBYr 2545 s 2549   `;VYr 2535 s 2539  mWSC?AV`IIL~;?QSLdgBกGX 1.681 `;V 1.657  C?
@g8ILX?QS7LXICB[<]BILdgBกGX 0.191 `;V 0.297 [BC;_BWGX  @g8I89dSBI9FIebd?QC?Yrd?Q@_BL<tO
กB<>TกUBYr 2529 s 2534 `;VYr 2550 s 2552 C?AV`IIL~;?QSกB<;RกL;?SI8<<=ก<<CY<VLld
กB<RKB7R97d?Q:CgkJก[KR7LdgBกGIAPR 1.417  `[gC?@g8ILX?QS7LXICB[<]BILYoI 0.345 `;V 0.335 
[BC;_BWGX  `;VLCPQRLY<?SXLd?SXNI`[g;VlBA89iBOVFX8gB  lBA89iBd?QC?AV`IIL~;?QSกB<;Rก
L;?SI8<<=ก<<CY<VLldกB<RKB7R97d?Q:CgkJก[KR7@J7d?Q@hWAPR lBA89iB B mWSC?AV`IIL~;?QSLdgBกGX 
1.750  C?@g8ILX?QS7LXICB[<]BILdgBกGX 0.466 <R7;7CBLYoIlBA89iB A d?QC?AV`IIL~;?QSLdgBกGX 
1.730  `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.188  ;_BWGXkGWCBLYoIlBA89iB D  C?AV`IIL~;?QS
LYoI 1.617  `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.238 @g8IlBA89iBd?QC?AV`IIL~;?QS[Q_Bd?Q@hW APR   
lBA89iB C C?AV`IIL~;?QSLdgBกGX 1.589 `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 0.246  <BS;VLR?SW
WG7[B<B7 4.13 
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[B<B7 4.13  O_BI8I  AgBL~;?QS  `;V@g8ILX?QS7LXICB[<]BIMR7Y<VLldกB<;RกL;?SI8<<=ก<<C
OBกกB<[<8O@RX89dSBI9FIebmWS<8C `;V<BSWKBI  O_B`Iก[BC<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iB 

  Y<VLldกB<;RกL;?SI8<<=ก<<C 
[G8`Y<d?Q>TกUB N mWS<8C กB<;RกL;?SI

8<<=ก<<C
XB7@g8I 

กB<kRWA8BCRSgB7
:CgLaCBV@C 

กB<RKB7R97d?Q:CgkJก[KR7 

  x  S.D. x  S.D. x  S.D. x  S.D. 
1.��$��ก	�12ก3	          
Y<9ZZBmd 55 3.975 0.306 0.943 0.155 1.475 0.203 1.557 0.172 
Y<9ZZBLRก 55 3.848 0.333 0.881 0.169 1.168 0.221 1.798 0.188 
<8C 110 3.921 0.226 0.917 0.114 1.344 0.150 1.660 0.127 
2.�b�����	
�P�
ก	�12ก3	 

         

Yr  29 s 34 10 2.944 0.613 0.889 0.311 0.639 0.406 1.417 0.345 
Yr 35 s 39 16 3.857 0.528 0.971 0.268 1.229 0.350 1.657 0.297 
Yr 40 s 44 21 4.321 0.448 0.857 0.227 1.407 0.297 2.057 0.252 
Yr 45 s 49 51 4.830 0.340 1.054 0.172 2.095 0.225 1.681 0.191 
Yr 50 s 52 12 3.444 0.595 0.792 0.302 1.236 0.394 1.417 0.335 
<8C 110 3.921 0.226 0.917 0.114 1.344 0.150 1.660 0.127 
3. .	
��&	          
A 45 3.860 0.335 0.962 0.170 1.168 0.222 1.730 0.188 
B 5 4.500 0.827 1.125 0.419 1.625 0.548 1.750 0.466 
C 30 4.111 0.437 0.998 0.222 1.525 0.290 1.589 0.246 
D 30 3.579 0.422 0.717 0.214 1.246 0.280 1.617 0.238 

<8C 110 3.921 0.226 0.917 0.114 1.344 0.150 1.660 0.127 

  
^;OBกกB<>TกUBLY<?SXLd?SXY<VLldกB<;RกL;?SI8<<=ก<<COBกกB<[<8O@RX

89dSBI9FIebO_B`Iก[BC<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iB  mWSNiKกB<89LA<BVab
A8BC`Y<Y<8I`XX@BCdB7LFPQRLY<?SXLd?SXY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C`;V<BS
WKBI  ^;กB<89LA<BVabMKRCJ;:WK^;กB<>TกUB<BS;VLR?SWWG7[B<B7 4.14 
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[B<B7 4.14 ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXY<VLldกB<;RกL;?SI
8<<=ก<<CmWS<8C `;V<BSWKBIOBกกB<[<8O@RX89dSBI9FIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iBd?Q`[ก[gB7กGI 

[G8`Y<d?Q>TกUB Y<VLldกB<;RกL;?SI8<<=ก<<C 
 mWS<8C กB<;RกL;?SI

8<<=ก<<CXB7@g8I 
กB<kRWA8BC

RSgB7:CgLaCBV@C 
กB<RKB7R97d?Q:Cg

kJก[KR7 
 F P F P F P F P 
- A 0.128 0.722 0.311 0.578 0.331 0.567 0.655 0.421 
- B 1.611 0.180 0.160 0.958 2.483 0.051 0.812 0.521 
- C 0.425 0.736 0.666 0.576 0.354 0.786  0.168 0.917 
- A * B 0.858 0.493 0.680 0.608 2.094 0.090 0.233 0.919 
- A * C 0.909 0.407 1.657 0.197 0.130 0.878 0.087 0.917 
- B * C 0.914 0.532 1.707 0.087 0.694 0.740 0.500 0.898 
- A * B * C 2.718* 0.014 2.269* 0.037 1.067 0.393 1.202 0.312 

aCBSLa[h  A = <VWGXกB<>TกUB, B = Yrd?Q@_BL<tOกB<>TกUB, C = lBA89iB, * = Y�9@GCFGIeb 
 OBกกB<89LA<BVabMKRCJ;Y�9@GCFGIeb:WK^;กB<89LA<BVabWG7I?\ 

1) ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?Q 
C?^;[gRY<VLldกB<;RกL;?SI8<<=ก<<C  FX8gBC?Y�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iBd?QC?^;[gRY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C <BS;VLR?SWWG7lBF 
4.11  

2) ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?Q 
C?^;[gRY<VLldกB<;RกL;?SI8<<=ก<<C  FX8gBC?Y�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iBd?QC?^;[gRY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8I  <BS;VLR?SWWG7lBF 
4.12 
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  1.���
.�ก	���ก
�� ����,ก���($ ���  ��	��ก!	���$��ก	�12ก3	������ 	��F�5# 

  
($ ��� (�����	(�) 

�b 45 c 49 �!G��.	
��&	��
�������
.�ก	���ก($ ���
�G	 e ก��  �G���b�����	
�P�
ก	�12ก3	�0�� e ����.	
��&	���)$'
����ก	���ก�+�����"$�!ก!G	�ก����ก)� 

($ ��� (Y<9ZZBLRก) 
lBA A AV`IIกB<;RกL;?SI@J7@hWYr 40 s 44 `;Va;G7Yr 44 C?`I8mIKCกB<;RกL;?SImWS<8C;W;7  lBA D 
AV`IIกB<;Rก@J7@hWYr 35 s 39 <R7;7CBLYoIYr 45 s 49 a;G7OBกIG\IAV`II;RกL;?SIOV;W;7  @g8IlBA 
C AV`IIกB<;RกL;?SIOVLF9QC@J7MT\Ia;G7OBกig87Yr 40 - 44 

2. ���
.�ก	���ก
�� ����,ก���($ ���  ��	��ก!	��b�����	
�P�ก	�12ก3	������ 	��F�5# 

    
 

($ ��� (Yr 29 s 34) 
AV`IIY<VLldกB<;RกmWS<8C
Y<9ZZBmd@J7ก8gBY<9ZZBLRกNI
lBA D  @g8IY<9ZZBLRก@J7ก8gB
Y<9ZZBmdNIlBA A 

($ ��� (�b 35 c 39) 
LY<?SXLd?SXAV`IIกB<;Rก  
Y<9ZZBmd:WKAV`II@J7ก8gBY<9ZZB
LRกNIlBA A  @g8IY<9ZZBLRกOV@J7
ก8gBY<9ZZBmdAgRIMKB7CBกNIlBA D 

($ ��� (�b 40 c 44) 
LY<?SXLd?SXAV`IIกB<;Rก  
89dSBI9FIebY<9ZZBmd:WKAV`II@J7
ก8gBY<9ZZBLRกNIlBA C `;VlBA D  
@g8IlBA A  Y<9ZZBLRก:WKAV`II@J7
ก8gBY<9ZZBmd 

($ ��� (Yr 45 s 49) 
AV`IINI<VWGXY<9ZZBmd@J7ก8gB
Y<9ZZBLRกNIlBA A  `;VlBA D   
@g8IY<9ZZBLRก@J7ก8gBY<9ZZBmd
NIlBA C 

($ ��� (Yr 50 s 52) 
AV`IIY<VLldกB<;RกmWS<8C  Y<9ZZB
md`;VY<9ZZBLRกNIlBA D  `;VlBA A  
:Cg[gB7กGICBก  `[g[gB7กGICBกNIlBA C 

3. ���
.�ก	���ก
�� ����,ก���($ ���  ��	��ก!	�.	
��&	������ 	��F�5# 

    
       ($ ��� (lBA  A) 
89dSBI9FIebY<9ZZBmd:WKAV`II@J7ก8gB
Y<9ZZBLRกNIig87Yrd?Q@_BL<tOกB<>TกUB 
 35 s 39, 45 s 49 `;V 50 s 52  @g8I
89dSBI9FIebY<9ZZBLRก:WKAV`II@J7ก8gB
Y<9ZZBmdNIig87Yrd?Q@_BL<tOกB<>TกUB  
29 s 34 `;VYr 40 - 44  

($ ��� (lBA B) 
AV`IIกB<;Rก@J7d?Q@hWNIYr 40 s 44  <R7;7CB
LYoIYr 45 s 49 `;VYr 29 s 34 :WKAV`IIกB<
;Rก[Q_Bd?Q@hW 

($ ��� (lBA C) 
LY<?SXLd?SXAV`IIY<9ZZBmd`;VY<9ZZBLRก  Yr 
45 s 49 `;VYr 35 s 39 Y<9ZZBmd`;VLRกC?
AV`IIRSJgNI<VWGXNก;KLA?S7กGI  @g8IYr 50 s 52 
Y<9ZZBLRกC?AV`IIกB<;Rก@J7ก8gBY<9ZZBmd
LYoIRSgB7CBก 

($ ��� (lBA D) 
89dSBI9FIebY<9ZZBLRกC?AV`IIกB<;Rก
`[ก[gB7กGINIa;BS<VWGXCBกก8gBY<9ZZBmd 

lBF  4.11 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?QC?
^;[gRY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8CMR789dSBI9FIeb   
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  1.���
.�ก	���ก
�� ����,ก����	��G��  ��	��ก!	���$��ก	�12ก3	������ 	��F�5# 

  
��ก�	��G�� (�����	(�) 

�b 45 c 49 �!G��.	
��&	��
�������
.�ก	���ก�	��G��%ก�'

� �ก��  �G���b�����	
�P�
ก	�12ก3	�0�� e ����.	
��&	���)$'
����ก	���ก�+�����"$�!ก!G	�ก����ก)� 

��ก�	��G�� (Y<9ZZBLRก) 
lBA A AV`IIกB<;RกL;?SI@J7@hWYr 40 s 44 `;Va;G7Yr 44 C?`I8mIKCกB<;RกL;?SIXB7@g8I;W;7  lBA D 
AV`IIกB<;Rก@J7@hWYr 35 s 39 <R7;7CBLYoIYr 45 s 49 a;G7OBกIG\IAV`II;RกL;?SIOV;W;7  @g8IlBA 
C AV`IIกB<;RกL;?SIOVLF9QC@J7MT\Ia;G7OBกig87Yr 40 - 44 

2. ���
.�ก	���ก
�� ����,ก����	��G��  ��	��ก!	��b�����	
�P�ก	�12ก3	������ 	��F�5# 

     
;RกXB7@g8I (Yr 29 s 34) 

AV`IIL~;?QSกB<;RกXB7@g8IMR7
89dSBI9FIebY<9ZZBmd`;VY<9ZZB
LRกOVNก;KLA?S7กGINIlBA  A `;V
lBA D  `;V89dSBI9FIebY<9ZZBmd
OVC?AV`IIกB<;RกXB7@g8I@J7@hW
NIlBA C 

��ก�	��G�� (�b 35 c 39) 
89dSBI9FIebY<9ZZBmdC?กB<;Rก
XB7@g8I@J7@hWNIlBA B `;V
89dSBI9FIebY<9ZZBLRกC?กB<;Rก
XB7@g8I@J7@hWNIlBA C   

��ก�	��G�� (�b 40 c 44) 
LY<?SXLd?SXAV`IIกB<;Rก  
89dSBI9FIebY<9ZZBmd:WKAV`II@J7
ก8gBY<9ZZBLRกNIlBA C `;VlBA D  
@g8IlBA A  Y<9ZZBLRก:WKAV`II@J7
ก8gBY<9ZZBmd 

��ก�	��G�� (Yr 45 s 49) 
89dSBI9FIebY<9ZZBmdMR7lBA C 
:WKAV`IIกB<;Rก@J7d?Q@hW  
NIM=Vd?Q89dSBI9FIebY<9ZZBLRก  
lBA A OV:WKAV`IIกB<;Rก@J7
d?Q@hW 

;RกXB7@g8I (Yr 50 s 52) 
Y<9ZZBmd:WKAV`II@J7ก8gBY<9ZZBLRกNI
lBA A `;VlBA D  @g8IY<9ZZBLRก:WK
AV`II@J7ก8gBY<9ZZBmdNIlBA C  mWS
lBA D OVC?AV`IIกB<;Rก`[ก[gB7กGI
CBกd?Q@hW<Va8gB7Y<9ZZBmd`;VY<9ZZB
LRก 

3. ���
.�ก	���ก
�� ����,ก����	��G��  ��	��ก!	�.	
��&	������ 	��F�5# 

    
       ��ก�	��G�� (lBA  A) 
89dSBI9FIebY<9ZZBLRกC?AV`IIY<VLldกB<
;RกXB7@g8I`[ก[gB7กGICBกก8gBY<9ZZBmd 

��ก�	��G�� (lBA B) 
AV`IIกB<;Rก@J7d?Q@hWNIYr 35 s 39  <R7;7CB
LYoIYr 40 s 44, 45 s 49  `;VYr 29 s 34 :WK
AV`IIกB<;Rก[Q_Bd?Q@hW 

;RกXB7@g8I (lBA C) 
89dSBI9FIebY<9ZZBmdOVC?ig87Yrd?Q@_BL<tOกB<>TกUB
Yr 29 s 34 d?QC?AV`IIกB<;Rก@J7d?Q@hW  <R7;7CB
LYoIYr 45 s 49   @g8I89dSBI9FIebY<9ZZBLRกd?QC?Yr
d?Q@_BL<tOกB<>TกUBYr 35 s 39 C?AV`IIกB<;Rก@J7
d?Q@hW  <R7;7CBLYoIYr 50 - 52 

;RกXB7@g8I (lBA D) 
89dSBI9FIebY<9ZZBmdMR7ig87Yrd?Q@_BL<tO
กB<>TกUBYr 50 s 52 C?AV`IIกB<;Rก@J7d?Q@hW  
SกL8KIYrd?Q@_BL<tOกB<>TกUB 35 s 39 d?Q89dSBI9FIeb
Y<9ZZBLRกC?AV`IIกB<;RกXB7@g8I@J7ก8gB
Y<9ZZBmd  

lBF  4.12 ^;กB<>TกUBY�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?QC?
^;[gRY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8IMR789dSBI9FIeb   
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!����� 2 T�ก	�F�O�	(���ก��ก	�F�O�	
�	��+'
�	�
�'	%�
�0���ก	���ก
�� �
���,ก��������ก12ก3	��	��� 	��  
 กB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
Y<VกRXWK8S^;กB<>TกUB 5 MG\I[RI  :WK`กg  2.1 ^;กB<89LA<BVab<VSVd?Q 1 กB<89LA<BVabOBก
8<<=ก<<Cd?QLก?QS8MKR7กGXกB<FGHIBmY<`ก<C  กB<NiK^;กB<89OGSd?Q:WKOBกกB<>TกUB<VSVd?Q 1 [RI
d?Q 1 กB<89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  `;V
กB<NiK^;กB<89OGSd?Q:WKOBกกB<>TกUB<VSVd?Q 1 [RId?Q 2 กB<89LA<BVabY<VLldMR7กB<;RกL;?SI
8<<=ก<<COBกกB<[<8O@RX89dSBI9FIeb  2.2 89e?กB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  2.3 กB<[<8O@RXAh=lBFmY<`ก<CกB<FGHIBA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  2.4 กB<dW;R7NiKmY<`ก<C  2.5 กB<Y<GXY<h7mY<`ก<C
lBSa;G7OBกกB<dW;R7NiK 

2.1 ̂ ;กB<89LA<BVab<VSVd?Q 1  
2.1.1) กB<89LA<BVabOBก8<<=ก<<Cd?QLก?QS8MKR7กGXกB<FGHIBmY<`ก<C 

      OBกกB<89LA<BVabFX8gB  mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOOBก7BI89OGS 
d?Q^gBICB@BCB<kNiK@RW`d<กLYoI@g8IaITQ7MR789iB[gB7 � :WK  mWSกB<@RW`d<ก@BCB<kก<Vd_B
mWS^gBIก9Oก<<CกB<LM?SIdB789iBกB<  กB<LM?SIL<?S7A8BC  workshop `;VC?`XX��กdGกUVNI
กB<LM?SIกB<kRWA8BC`;VกB<RKB7R97d?QkJก[KR7  mA<77BId?Q:WKCRXaCBSNaKIGก>TกUBd_BNI
<Va8gB7lBAL<?SI  [;RWOIkT7กB<OGWd_BmA<7กB<89OGSd?QNiKLYoI7BI@g8IaITQ7MR7<BS89iBd?Q@RI  
@_Ba<GX<BS;VLR?SWNIกB<89LA<BVabLIP\RaBd?QNiKNIกB<@RI  7BId?QCRXaCBSNaKIGก>TกUBd_B  `;V
^;d?Q:WKOBกกB<>TกUB89OGSd?Q^gBICB:WK^;@<hY WG7I?\ 

1) LIP\RaBd?QNiKNIกB<@RI  FX8gB  LIP\RaBd?QNiKNImY<`ก<CกB<FGHIBA8BC<JK 
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  Y<VกRXWK8S  A8BC<JK Lก?QS8กGXกB<;RกL;?SI
8<<=ก<<C  :WK`กg  กB<mก7NI;GกU=V[gB7 �  Y<VLldMR7กB<;RกL;?SI8<<=ก<<C  LigI  7BI
`XX[GWYV  I9SBCMR7กB<kRWA8BC`;VLM?SIkRWA8BC  89e?กB<OWXGIdTกMKRA8BC  [G8RSgB7MR7
7BId?QC?กB<kRWA8BCRSgB7kJก[KR7 `;V[G8RSgB7MR77BId?QC?;GกU=VMR7กB<;RกL;?SI8<<=ก<<C  
A8BC<JKNIL<PQR7MR7กB<RKB7R97`;VกB<NiKLA<PQR7aCBSMR7กB<RKB7R97  a;GกLก=�bMR7กB<LM?SI
RKB7R97d?QkJก[KR7  กB<;VL;S:CgN@gกB<RKB7R97`a;g7d?QCBMR7MKRCJ;  <8CdG\7ImSXBSMR7
@kBXGIกB<>TกUBNIL<PQR7Lก?QS8กGXกB<ก<Vd_BA8BC^9WdB789iBกB< 

2) 7BId?QCRXaCBSNaKกGXIGก>TกUB  OBกกB<89LA<BVabmY<`ก<COBก7BI89OGSd?Q 
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^gBICB  FX8gB 7BId?QCRXaCBSNaKIGก>TกUBd_BLYoIกB<I_BA8BC<JKL<PQR7กB<;RกL;?SI8<<=ก<<C:Y
Y<VShก[b@JgกB<I_B:YNiKNIdB7Y�9XG[9O<97  C?ก<=?Y�ZaB[G8RSgB7MR7กB<RKB7R97`;VNaK^JKL<?SI:WK
`กK:MกB<RKB7R97NaKkJก[KR7  กB<��ก`กK:MMKR^9WF;BWMR7MKRA8BCก<=?[gB7 � NI`7gMR7กB<kRW
A8BCd?Q:CgLaCBV@C `;V`กK:MกB<RKB7R97NaKkJก[KR7@GCFGIebกGI  กB<LM?SIA8BCL<?S7dB789iBกB<NI
89iB[gB7 � mWSกB<I_Ba;GกA8BC<JKA8BCLMKBNONIL<PQR7กB<LM?SId?Qa;?กL;?QS7OBกกB<;RกL;?SI
8<<=ก<<C:YNiK  LigI  กB<LM?SImA<7กB< `;VmA<7<gB7MR77BI89OGS  กB<OGWd_BmY<`ก<CA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CNIL8tX:�[b`;VNaKIGก>TกUBLMKBCBNiKL<?SIdB7RRI:;Ib
lBSa;G7OBกกB<L<?SI`;K8  OVC?`XX��กaGWNaKIGก>TกUB:WKd_Ba;G7L<?SINI`[g;V@GYWBab  mWSC?
[G8RSgB7MKRA8BCd?QLYoIกB<kRWA8BCd?Q:WK<GXกB<SRC<GX`;V:Cg:WK<GXกB<SRC<GX  `;V��กNaK
IGก>TกUB:WKkRWA8BCOBกMKRA8BCd?Q:WKCBOBก`a;g7L<9QC[KI  OGWd_BLYoIXGIdTกกB<kRWA8BCd?Q:WK  
<8CdG\7C?กB<RKB7R97[BC<JY`XXd?QkJก[KR7 

3) ^;MR7กB<NiKmY<`ก<CNIกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI 
8<<=ก<<COBกกB<>TกUB89OGSd?Q^gBICB  FX8gB IGก>TกUBC?A8BC<JKA8BCLMKBNONIL<PQR7กB<;RกL;?SI
8<<=ก<<C@J7MT\Iก8gBกgRIL<?SI `;V@BCB<kI_BA8BC<JKd?Q L<?SI:Y@JgกB<d_B7BI[BCd?Q:WK<GX
CRXaCBSNI<JY`XX[gB7 � :Cg8gBOVLYoIกB<Y<VShก[bNiKกGX7BILM?SId?QC?;GกU=VกB<kRWA8BC
`;VC?กB<RKB7R97:WKRSgB7kJก[KR7  d_BNaK;W<VWGXกB<;RกL;?SI8<<=ก<<C;7:WK 
 2.1.2)  ^;กB<89OGSd?Q:WKOBกกB<>TกUB<VSVd?Q 1 [RId?Q 1  กB<89LA<BVab<VWGXA8BC<JKA8BC
LMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  OBก^;กB<>TกUB  FX8gB AV`IIL~;?QSNI
`[g;VWKBIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  @<hY:WKWG7I?\ 
          1) Y<VLldMR7CaB89dSB;GS  CaB89dSB;GS<G]XB;:WKAV`II@J7ก8gBCaB89dSB;GS
LRกiINIdG\7aCWdhกWKBI 
  2) <VWGXกB<>TกUB  I9@9[IGก>TกUBY<9ZZB[<?:WKAV`IIL~;?QSกB<;RกL;?SI
8<<=ก<<CmWS<8C  กB<;RกL;?SI8<<=ก<<CdG\7aCW  กB<RKB7R97d?Q:CgkJก[KR7  กB<;RกL;?SI
8<<=ก<<CdB7WKBIA8BCA9W  `;VกB<;RกL;?SI8<<=ก<<CMR7[ILR7[Q_Bก8gBY<9ZZBmd`;V
Y<9ZZBLRก  mWSLCPQRLY<?SXLd?SXA8BC<JKA8BCLMKBNONI`[g;VWKBIMR7I9@9[IGก>TกUBNI<VWGX
Y<9ZZB[<?  FX8gB I9@9[IGก>TกUB<VWGXY<9ZZB[<?:WKAV`IIL~;?QS[Q_Bd?Q@hWOIkT7@J7d?Q@hWL<?S7
[BC;_BWGXWG7I?\  WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I ( x  = 2.22)  WKBIกB<;RกL;?SI
8<<=ก<<CMR7[ILR7 ( x  = 2.79)  WKBIกB<kRWA8BCRSgB7:CgLaCBV@C ( x = 3.05)  WKBIกB<
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;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W ( x  = 3.36)  WKBIกB<RKB7R97d?Q:CgkJก[KR7 ( x  = 3.97)  
`;VWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW ( x  = 5.01) 
  3) @BMB89iB  LCPQRLY<?SXLd?SXdG\7 3 @BMB89iB FX8gB  @BMB89iBCIhUS>B@[<b
`;V@G7AC>B@[<b:WKAV`IIL~;?QSกB<;RกL;?SI8<<=ก<<CmWS<8C[Q_Bd?Q@hW ( x  = 22.99)  
@BMB89iBd?Q:WKAV`IIL~;?QS@J7MT\ICB[BC;_BWGX  :WK`กg  @BMB89iB89dSB>B@[<b`;VLdAmIm;S? ( x  = 
23.44)  `;V@BMB89iB89dSB>B@[<b@hMlBF ( x  = 24.12)  `;VWKBId?Q@BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<b:WKAV`II[Q_Bก8gB@BMB89iB89dSB>B@[<b`;VLdAmIm;S?`;V@BMB89iB89dSB>B@[<b
@hMlBF  :WK`กg  WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  WKBIกB<kRWA8BCRSgB7:CgLaCBV@C  
`;VWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7 
 LCPQRF9OB<=BNIWKBI`[g;VWKBIMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUB@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<b  FX8gB  :WKAV`IIL~;?QSWKBI[gB7 � OBก[Q_Bd?Q@hWCB@Jg@J7d?Q@hW
[BC;_BWGXWG7I?\  WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I ( x  = 2.19)  WKBIกB<kRWA8BCRSgB7:Cg
LaCBV@C ( x  = 2.93)   WKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7 ( x  = 2.93) WKBIกB<;RกL;?SI
8<<=ก<<CdB7WKBIA8BCA9W ( x = 3.95)  WKBIกB<RKB7R97d?Q:CgkJก[KR7 ( x = 4.62)  `;VWKBIกB<
;RกL;?SI8<<=ก<<CdG\7aCW ( x  = 6.39) 

4) OBกกB<>TกUB^;MR7Y�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGX 
กB<>TกUB  `;V@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI
8<<=ก<<C  FX8gB  mWSlBF<8C`;K8  CaB89dSB;GS<G]XB;:WKAV`IIL~;?QS@J7ก8gBCaB89dSB;GS
LRกiI  SกL8KINI<VWGXY<9ZZB[<?  @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bd?Q:WKAV`IIL~;?QS[Q_B
ก8gBCaB89dSB;GSLRกiI 
 ^;OBกกB<89LA<BVabMKRCJ;NI<VSVd?Q 1 [RId?Q 1 :WKNaK^;กB<>TกUB�TQ7^JK89OGS:WKI_B:YNiK
Y<VกRXLYoIMKRCJ;NIกB<FGHIBmY<`ก<CNI<VSVd?Q 2  `;VกB<L;PRกก;hgC[G8RSgB7d?QNiKNI
กB<>TกUB<VSVd?Q 3 WG7I?\  LCPQRF9OB<=BกB<;RกL;?SI8<<=ก<<CmWS<8C  FX8gB@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<b:WKAV`II[Q_Bd?Q@hW  `;VWKBId?Q:WKAV`IIL~;?QS[Q_Bก8gB@BMB89iBRPQI 
กtAPR WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  WKBIกB<kRWA8BCRSgB7:CgLaCBV@C  `;VWKBIกB<
;RกL;?SI8<<=ก<<CMR7[ILR7  @g8IWKBId?QI9@9[IGก>TกUBC?A8BC<JKA8BCLMKBNOW?d?Q@hW กtAPR WKBI
กB<;RกL;?SI8<<=ก<<CdG\7aCW  �TQ7I9@9[IGก>TกUBOVC?A8BCLMKBNOd?QAgRIMKB7iGWLOI8gBกB<I_BLRB
7BIdG\7aCWMR7XhAA;RPQICBLYoIMR7[ILR7LYoIกB<;RกL;?SI8<<=ก<<C  `;VLYoIWKBId?QC?AV`II
`[ก[gB7OBกWKBIRPQI � AgRIMKB7CBก  RSgB7:<กt[BCNIกB<;RกL;?SI8<<=ก<<CWKBIRPQI� กtSG7LYoI
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@g8Id?QA8<FGHIBA8BC<JKA8BCLMKBNOdG\7aCWdhกWKBI  LF<BVkKBWJAgBL~;?QSMR7AV`IINI`[g;VWKBI
OVRSJgNILก=�b[Q_B  mWSWKBId?Q:WKAV`IIL~;?QS@J7d?Q@hWกtSG7:WKAgBL~;?QS:CgkT7A<TQ7aITQ7MR7AV`IIL[tC  
IRกOBกI?\  NIกB<LM?SIOV[KR7Y<VกRXWK8S  กB<NiKdGกUVNIกB<kRWA8BCA8XAJg:YกGXกB<LM?SI
RKB7R97`a;g7d?QCBMR7MKRCJ;  กB<F9OB<=BกB<;RกL;?SI8<<=ก<<COT7[KR7F9OB<=BOBก
R7AbY<VกRXdG\7@R7@g8I:YF<KRCกGI  กB<OGWmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOOT7A8<C?dG\7
@R7@g8INIM=VLW?S8กGI  :CgA8<`Sก@RILF?S7RSgB7NWRSgB7aITQ7  LIPQR7OBกกB<dXd8I
8<<=ก<<Cd?Q^gBICB  I9@9[IGก>TกUBCGกLMKBNO8gBLCPQRkRWA8BCLYoIlBUBMR7[ILR7`;K8  `;V:CgC?
MKRA8BCNWd?QLaCPRIกGIกGX`a;g7MKRCJ;L<9QC[KI  กt:CgO_BLYoId?QOV[KR7N@gกB<RKB7R97`[gRSgB7NW  �TQ7
A8BCLMKBNONI;GกU=VI?\LYoI@9Q7d?Q:CgkJก[KR7 
 IRกOBกI?\  ^;OBกกB<89LA<BVabY�9@GCFGIeb  FX8gB IGก>TกUBY<9ZZB[<?  @BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<b  CaB89dSB;GS<G]XB;:WKAV`IIA8BC<JKA8BCLMKBNOO_B`Iก[BC
Y<VLldMR7กB<;RกL;?SI8<<=ก<<C[Q_Bก8gBIGก>TกUBCaB89dSB;GSLRกiI  WG7IG\I  NIกB<>TกUB
<VSVd?Q 3 กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<Cd?Q:WKFGHIBMT\I  
^JK89OGSOT7:WKL;PRกก;hgC[G8RSgB7d?QNiKNIกB<>TกUBกGX<VSVd?Q  3 LYoIIGก>TกUBA=VA<h>B@[<b
Rh[@Baก<<C  @BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<? 

2.1.3) ^;กB<89OGSd?Q:WKOBกกB<>TกUB<VSVd?Q 1 [RId?Q 2 กB<89LA<BVabY<VLldกB<;Rก 
L;?SI8<<=ก<<COBกกB<[<8O@RX89dSBI9FIeb  mWS^;กB<>TกUBd?Q:WK FX8gB 89dSBI9FIeb
Y<9ZZBmdC?กB<;RกL;?SI8<<=ก<<CmWS<8C@J7ก8gBY<9ZZBLRก  @g8IY<VLldd?Q89dSBI9FIeb
Y<9ZZBmdC?กB<;RกL;?SI8<<=ก<<C@J7ก8gBY<9ZZBLRก  :WK`กg  Y<VLldกB<;RกL;?SI
8<<=ก<<CXB7@g8I `;VY<VLldกB<kRWA8BCRSgB7:CgLaCBV@C  @g8IY<VLldd?Q89dSBI9FIeb
Y<9ZZBLRก:WKAV`II@J7ก8gBY<9ZZBmd  :WK`กg  Y<VLldกB<RKB7R97d?Q:CgkJก[KR7  mWSdG\7
89dSBI9FIebY<9ZZBmd`;VY<9ZZBLRกOVC?Y<VLldกB<;RกL;?SI8<<=ก<<Cd?Q:WKAV`II@J7@hW
OIkT7[Q_B@hWLaCPRIกGI APR  Y<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7  <R7;7CBLYoIY<VLldกB<kRW
A8BCRSgB7:CgLaCBV@C `;VY<VLldMR7กB<;RกL;?SI8<<=ก<<CXB7@g8Id?Q:WKAV`IIL~;?QSกB<
;RกL;?SI8<<=ก<<C[Q_Bd?Q@hW 
 LCPQRF9OB<=BlBA89iB  FX8gB Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C`;VY<VLld
กB<;RกL;?SI8<<=ก<<CXB7@g8I  lBA89iB B :WKAV`IIL~;?QS@J7d?Q@hW  <R7;7CBLYoIlBA89iB C  
lBA89iB A  `;VlBA89iB D [BC;_BWGX  @g8IY<VLldกB<kRWA8BCRSgB7:CgLaCBV@C FX8gB  
lBA89iB B :WKAV`IIL~;?QS@J7d?Q@hW  <R7;7CBLYoIlBA89iB C  lBA89iB D `;VlBA89iB A 
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[BC;_BWGX  NIM=Vd?QY<VLldกB<RKB7R97d?Q:CgkJก[KR7  lBA89iBd?Q:WKAV`IIL~;?QS@J7d?Q@hWAPR  
lBA89iB B  <R7;7CBLYoIlBA89iB A  lBA89iB D `;VlBA89iB C [BC;_BWGX 

กB<>TกUB^;MR7Y�9@GCFGIeb  FX8gB  C?Y�9@GCFGIeb<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iBd?QC?^;[gRY<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C  `;VY<VLldกB<;Rก
L;?SI8<<=ก<<CXB7@g8I 
 OBก^;กB<>TกUBd?Q:WKNI<VSVd?Q 1 [RId?Q 2  MR7กB<89LA<BVabY<VLldกB<;RกL;?SI
8<<=ก<<COBกกB<[<8O@RX89dSBI9FIeb  :WK`@W7NaKLatI8gBdG\789dSBI9FIebY<9ZZBmd`;V
Y<9ZZBLRก  OVC?Y�ZaBLaCPRIกGI  mWSC?AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CdG\7 3 
WKBIL<?S7[BC;_BWGXAV`IId?Q:WK@J7d?Q@hWOIkT7[Q_Bd?Q@hW  WG7I?\  Y<VLldMR7กB<RKB7R97d?Q:CgkJก[KR7  
Y<VLldกB<kRWA8BCRSgB7:CgLaCBV@C  `;VY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8I
[BC;_BWGX  WG7IG\I  OBกMKRCJ;d?Q:WKOT7LatI:WK8gB  Y<VLldกB<;RกL;?SI8<<=ก<<Cd?QFXOBก
89dSBI9FIeb@g8IaITQ7RBOLYoI^;CBOBกกB<C?A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<Cd?Q
SG7:CgiGWLOINIWKBIWG7ก;gB8  mWSL~FBVY<VLldกB<kRWA8BCRSgB7:CgLaCBV@C  `;VY<VLld
กB<RKB7R97d?Q:CgkJก[KR7  WG7IG\IกB<FGHIBmY<`ก<CA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<COT7A8<8B7`^ILFPQRL[<?SCA8BC<JKA8BCLMKBNONIY<VLldWG7ก;gB8NaKกGXIGก>TกUBLFPQRNaK
C?A8BCF<KRC[G\7`[gRSJgNI<VWGXiG\IY<9ZZB[<?กgRId?QOVLMKBCB>TกUB[gRNI<VWGXY<9ZZBmd`;V
<VWGXd?Q@J7MT\I[gR:Y  <8CdG\7LFPQRLYoIกB<Y�R7กGI`;V;WกB<;RกL;?SI8<<=ก<<Cd?QOVLก9WMT\IกGX
IGก>TกUBNIdhก<VWGXiG\IMR7<VWGXRhWC>TกUB  <BS;VLR?SWMR7กB<89LA<BVabNI<VSVd?Q 1  WG7[B<B7 
4.15 
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[B<B7 4.15 <BS;VLR?SWMR7กB<89LA<BVabNI<VSVd?Q 1 
 

^;กB<
89LA<BVab<VSV

d?Q 1 

<BS;VLR?SWLIP\RaB/ก9Oก<<C 
 

กB<FGHIB 

1.OBกกB<
dXd8I
8<<=ก<<Cd?Q
Lก?QS8MKR7 

  

Sabieh 
(2002) 

-A8BC<JKLก?QS8กGXกB<;RกL;?SI8<<=ก<<C  89e?กB<a;?กL;?QS7กB<
;RกL;?SI8<<=ก<<C  กB<LM?SIkRWA8BC  กB<RKB7R97 `;VกB<
NiKLA<PQR7aCBSMR7กB<RKB7R97  89e?กB<OWXGIdTก7BI`;VกB<kgBS
mRIMKRCJ;OBกXGIdTก:Y@JgกB<OGWd_BmA<7<gB7กB<89OGS 

-FGHIBmY<`ก<CNI@g8ILIP\RaBd?QLก?QS8กGXกB<;Rก
L;?SI8<<=ก<<C  :WK`กg  กB<LM?SIkRWA8BC`;VกB<
RKB7R97 

Duff; Rogers 
& Harris 
(2006) 

-กB<NiKdGกUVกB<LM?SI `;VdGกUVกB<RKB7R97NIกB<LM?SI
dXd8I8<<=ก<<C 
-workshop กB<<gB77BILM?SId?QOV@g7LYoIMKRL@IRmA<7กB<89OGS  
กB<Y<VihC7BILM?SILYoI<BS@GYWBabLFPQRกB<Y<GXY<h77BI 

- FGHIBLIP\RaB  กB<NiKdGกUVกB<LM?SI`;VกB<RKB7R97 

Brown, et al. 
(2008) 

-mY<`ก<CกB<L<?SI<JKdB7RRI:;Ib  :WK`กg  A8BC<JKNIL<PQR7กB<
LM?SIdB789iBกB<  กB<a;?กL;?QS7กB<;RกL;?SI8<<=ก<<C  กB<
RKB7R97mWSNiK�R�`8<b (EndNote)  
-dW@RXA8BC<JKFP\I]BILก?QS8กGXกB<RKB7R97กgRIL<?SI`;Va;G7
L<?SI  C?ก<=?Y�ZaBLก?QS8กGXกB<RKB7R97NaK ĴKL<?SI��กY�9XG[9`กK:M
กB<RKB7R97NaKkJก[KR7 

- กB<FGHIBLIP\RaBMR7`XX8GWA8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<C  I_Bก<=?Y�ZaB
Lก?QS8กGXกB<RKB7R97CBNiKFGHIB`XX��กY�9XG[9dGกUV
กB<LM?SI`;VกB<RKB7R97 

McGowan 
and 
Lightbody 
(2008) 

-workshop dB7RRI:;Ib 
-NaKLM?SIL<?S7A8BC`;VC?กB<RKB7R97d?QkJก[KR7 
-กB<LM?SI@<hY7BIdB7WKBIXGZi?  mWSC?กB<RKB7R97 
-NaKIGก>TกUB��กY<V@XกB<=bLก?QS8กGXกB<LM?SI`;VกB<RKB7R97
O_BI8I 6 MKR  :WK`กg  1) ��กY�9XG[9`กK:MA8BC 9̂WF;BWY<VLld
[gB7 � MR7กB<;RกL;?SI8<<=ก<<CmWSกB<LM?SINaKkJก[KR7
[BCa;GกกB<a;?กL;?QS7กB<;RกL;?SI8<<=ก<<C (2 MKR) 2) ��ก
กB<kRWA8BC `;VNaKC?กB<RKB7R97 (2 MKR) 3) กB<RKB7R97N@g
lBSNIMKRA8BC (1 MKR) 4) กB<RKB7R97d?Q@GCFGIebกGX7BI89OGS  
(1 MKR) 

- LYoIMKRCJ;กB<FGHIBก9Oก<<CกB<FGHIBA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  �TQ7:WK`กg  
กB<LM?SIL<?S7A8BC  กB<FGHIB`XX��กY�9XG[9dGกUV
กB<LM?SI`;VกB<RKB7R97  mWSNaKC?กB<`กK:MMKRA8BCd?Q
LYoIกB<kRWA8BCRSgB7:CgLaCBV@CNaKC?A8BCkJก[KR7
[BCa;GกกB<kRWA8BC `;VNaKC?กB<RKB7R97`a;g7d?QCB
Y<VกRXRSgB7kJก[KR7 

Chanock 
(2008) 

-NiK`XX@RXkBClJC9a;G7Lก?QS8กGXกB<:WK<GXกB<ABWa8G7NaK
RKB7R97`a;g7d?QCBMR7MKRCJ;NI<VWGXCGeSC>TกUB 
-L8tX:�[bLIP\RaBกB<X<9กB<NaKA_BY<TกUBNIL<PQR7A8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C `;VImSXBSกB<ก<Vd_B
A8BC 9̂WdB789iBกB<  X<9กB<NaKA8BC<JKL<PQR7กB<RKB7R97  
[G8RSgB7กB<kRWA8BCd?Q:WK<GXกB<SRC<GX`;V:Cg:WK:WK<GXกB<
SRC<GX  LCPQRIGก>TกUBRgBIOX`;VL<?SI<JK`;K8OVC?`XX��กaGWNaK
d_BNI`[g;V@GYWBab 

- กB<FGHIBLA<PQR7CPR�TQ7C?MKRA_BkBCLก?QS8กGXกB<kRW
A8BC  กB<FGHIB`XX��กY�9XG[9dGกUVกB<LM?SI`;V
กB<RKB7R97  
A8BC<JKNIL<PQR7กB<;RกL;?SI8<<=ก<<C`;VกB<
RKB7R97 
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^;กB<
89LA<BVab<VSV

d?Q 1 

<BS;VLR?SWLIP\RaB/ก9Oก<<C 
 

กB<FGHIB 

Barry (2006) -กB<dW@RXI9SBCกB<;RกL;?SI8<<=ก<<CกgRI`;Va;G7L<?SI 
-กB<NiK̀ XX��กกB<kRWA8BC`;VกB<RKB7R97  mWSNaKIGก>TกUB
��ก�IกB<kRWA8BC`;VกB<RKB7R97LYoIกB<XKBI 6 MKRA_BkBC 6 
@GYWBab 

- กB<FGHIBLIP\RaBMR7mY<`ก<C  I9SBCกB<;Rก
L;?SI8<<=ก<<C  A8BC<JKNIL<PQR7กB<kRWA8BC`;V
กB<RKB7R97 
-กB<FGHIBLA<PQR7CPR8GWA8BC<JKA8BCLMKBNOL<PQR7กB<
;RกL;?SI8<<=ก<<C `;VกB<FGHIB`XX��กY�9XG[9
dGกUVกB<LM?SI 
`;VกB<RKB7R97 

Walker 
(2007) 

-กB<NaKA8BC<JKNIL<PQR7ImSXBSA8BC�PQR@G[SbdB789iBกB<  I9SBC
MR7กB<kRWA8BC  a;GกLก=�bMR7กB<RKB7R97  กB<��กกB<kRW
A8BCmWSกB<NaK[G8RSgB7MKRA8BCd?Q[GW[RICBOBก`a;g7L<9QC[KI  
`;V[G8RSgB7d?Q@RWA;KR7กGX7BId?QC?กB<kRWA8BCRSgB7kJก[KR7  
`;V7BId?QC?;GกU=VกB<;RกL;?SI8<<=ก<<C  NaKIGก>TกUB
OGWd_BXGIdTกd?Q:WKkRWA8BCCB`;VC?กB<RKB7R97[BC<JY`XX 
APA 

- C?กB<กB<FGHIBLIP\RaB `;Vก9Oก<<CกB<kRWA8BC
`;VกB<RKB7R97  mWSC?[G8RSgB7`;VNaKIGก>TกUB��ก�I
กB<kRWA8BC`;VกB<RKB7R97OBก`XX��กY�9XG[9
dGกUVกB<LM?SI`;VกB<RKB7R97  กB<FGHIBLA<PQR7CPR
8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 

2.^;กB<89OGS 
<VSVd?Q 1 [RI
d?Q 1 กB<@_B<8O 

^;กB<89OGSd?Q:WK กB<FGHIB 

กB<89LA<BVab
<VWGXA8BC<JK
A8BCLMKBNO 

-C.<G]XB;:WKAV`II@J7ก8gBC.LRกiINIdhกWKBI 
-I9@9[IGก>TกUBY.[<?:WKAV`II[Q_Bก8gBY.md`;VLRก  mWSWKBId?Q
:WKAV`IIL~;?QSOBก[Q_Bd?Q@hW:Y@Jg@J7d?Q@hWL<?S7[BC;_BWGX  :WK`กg 
WKBI;RกXB7@g8I ( x = 2.22)  WKBI;RกMR7[ILR7 ( x  = 
2.79)  WKBIกB<kRWA8BC ( x  = 3.05)  WKBI;RกdB7A8BCA9W 
( x  = 3.36)  WKBIกB<RKB7R97 ( x  = 3.97)  WKBI;RกdG\7aCW 
( x = 5.01) 
-@BMB89iBCIhUSb`;V@G7AC:WKAV`IIL~;?QSกB<;RกmWS<8C[Q_B
d?Q@hW ( x  = 22.99)  @BMB89iBd?Q:WKAV`II@J7MT\ICB[BC;_BWGX
:WK`กg @BMB89iB89dSb̀ ;VLdAmI� ( x = 23.44) `;V@BMB89iB
89dSb@hMlBF ( x  = 24.12) mWS@BMB89iBCIhUSb`;V@G7AC:WK
AV`IIL~;?QSNI`[g;VWKBIOBก[Q_Bd?Q@hW:Y@Jg@J7d?Q@hW[BC;_BWGXAPR 
WKBI;RกXB7@g8I ( x = 2.19)  WKBIกB<kRWA8BC ( x  = 
2.93)   WKBI;RกMR7[ILR7 ( x = 2.93) WKBI;RกdB7A8BCA9W 
( x = 3.95)  WKBIกB<RKB7R97 ( x  = 4,62)  WKBI;RกdG\7aCW 
( x = 6.39)  
-^;กB<>TกUBY�9@GCFGIeb<Va8gB7Y<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?QC?^;[gRA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<C  FX8gBC.<G]XB;:WKAV`IIL~;?QS@J7
ก8gBC.LRกiI  SกL8KINI<VWGXY.[<?  @BMB89iBCIhUSb̀ ;V@G7AC
d?Q:WKAV`IIL~;?QS[Q_Bก8gBC.LRกiI 

- A8<FGHIB<VWGXY<9ZZB[<?  @BMBCIhUS>B@[<b
`;V@G7AC>B@[<b  LIPQR7OBก:WKAV`IIA8BC<JKA8BC
LMKBNONIL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C[Q_B
d?Q@hWก8gB@BMB89iBRPQI 
- OBกAV`IIกB<;RกL;?SI8<<=ก<<CNI`[g;VWKBI  
FX8gB A8<FGHIBY<VLld[gB7 � MR7กB<;RกL;?SI
8<<=ก<<CRSgB7A<RXA;hCdG\7I?\LF<BVAgBAV`IIL~;?QS
NI`[g;VWKBIRSJgNILก=�b[Q_B 
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3.^;กB<89OGS
<VSVd?Q 1 [RI
d?Q 2 89LA<BVab
89dSBI9FIeb 

^;กB<>TกUBd?Q:WK กB<FGHIB 

กB<89LA<BVab
Y<VLldกB<
;RกL;?SI
8<<=ก<<C 

-89dSBI9FIebY<9ZZBmdC?Y<VLldกB<;RกL;?SI8<<=ก<<C
mWS<8C@J7ก8gBY<9ZZBLRก 
-89dSBI9FIebY<9ZZBmd `;VY<9ZZBLRกC?Y<VLldกB<;Rก
L;?SI8<<=ก<<Cd?Q:WKAV`II@J7@hWOIkT7[Q_B@hW APR Y<VLldกB<
RKB7R97d?Q:CgkJก[KR7  Y<VLldกB<kRWA8BCRSgB7:CgLaCBV@C 
`;VY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8I 
-lBA89iBd?QC?Y<VLldกB<;RกL;?SI8<<=ก<<CmWS<8COBก@J7
d?Q@hWCB[Q_Bd?Q@hW[BC;_BWGX  :WK`กg  lBA89iB B  lBA89iB C  
lBA89iB A  `;VlBA89iB D 
-O_B`Iก[BCY<VLldกB<;RกL;?SI8<<=ก<<C<BSWKBIFX8gB  
NIdhกY<VLldMR7กB<;RกL;?SI8<<=ก<<C  lBA89iBd?Q:WK
AV`IIL~;?QS@J7d?Q@hW  :WK`กg lBA89iB B   
-^;กB<>TกUBY�9@GCFGIeb  FX8gB C?Y�9@GCFGIeb<Va8gB7<VWGX
กB<>TกUB Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?QC?^;[gRY<VLld
กB<;RกL;?SI8<<=ก<<CmWS<8C `;VY<VLldกB<;RกL;?SI
8<<=ก<<CXB7@g8I 

-^;กB<>TกUBFX8gBdG\789dSBI9FIebY<9ZZBmd`;V
Y<9ZZBLRกC?Y<VLldกB<;RกL;?SI8<<=ก<<CNI
Y<VLldกB<RKB7R97@J7d?Q@hW  <R7;7CBLYoIกB<kRW
A8BCRSgB7:CgLaCBV@C  `;VกB<;RกL;?SI
8<<=ก<<CXB7@g8I   NIกB<FGHIBmY<`ก<COT7A8<
FGHIBdGกUVกB<LM?SIRKB7R97 `;VกB<kRWA8BC
RSgB7:CgLaCBV@C  <8CdG\7กB<;RกL;?SI8<<=ก<<C
XB7@g8IA8XAJgกGI:Y  LFPQRd?QOVNaKLก9WA8BC<JKA8BC
LMKBNO�  �TQ7OV;WY<VLldกB<;RกL;?SI8<<=ก<<CNI
Y<VLldWG7ก;gB8:WK 
-89dSBI9FIebY<9ZZBmdC?Y<VLldกB<;RกL;?SI
8<<=ก<<CmWS<8C@J7ก8gBY<9ZZBLRก  NIกB<FGHIB
OT7A8<FGHIBIGก>TกUB[G\7`[gY<9ZZB[<?LFPQRL[<?SC
A8BCF<KRCNaKC?A8BC<JKA8BCLMKBNO�กgRId?QOVLMKB@Jg
กB<L<?SIY<9ZZBmd`;VY<9ZZBLRกNI;_BWGX[gR:Y  
IRกOBกI?\  A8BC<JK�MR7I9@9[SG7C?A8BC`[ก[gB7กGI
RRก:Y[BCYrd?Q@_BL<tOกB<>TกUB `;VlBA89iB  `@W7
NaKLatI8gBNI`[g;VYrd?Q<GXI9@9[LMKBCBL<?SId?QC?lBA89iB
`[ก[gB7กGIกtSG7A7C?A8BC<JKA8BCLMKBNO:CgLdgBกGI  OT7
A8<C?mY<`ก<CกB<FGHIBd?Q@BCB<kNiK:WKกGXI9@9[NI
dhก<VWGXกB<>TกUB  LFPQRL[<?SCA8BCF<KRCNIL<PQR7
A8BC<JK�  d?QLYoIFP\I]BIกB<LM?SId?QO_BLYoI[gR
กB<>TกUBNI<VWGX@J7 

  
OBกกB<89LA<BVabNI`[g;V@g8IMR7MKRCJ;  ^JK89OGS:WKI_B^;กB<>TกUBNI`[g;V@g8ICBOGWd_B

LIP\RaBLFPQRNiKNIกB<OGWmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  �TQ7
@<hY:WKWG7I?\  <BS;VLR?SWWG7[B<B7 4.16 
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       [B<B7 4.16 LIP\RaBd?QNiKNIกB<OGWd_BmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก 
       L;?SI8<<=ก<<C 

Y<VLldMR7กB<;Rก
L;?SI8<<=ก<<C 

^;กB<>TกUBd?Q:WK LIP\RaBd?QOGWd_BMT\I 

 OBกกB<dXd8I
8<<=ก<<C 

^;กB<89LA<BVabA8BC<JK
A8BCLMKBNOO_B`Iก[BC

Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C 

^;กB<89LA<BVab
89dSBI9FIeb 

 

1.C9[9dB7Y<9CB= A8BC<JKLก?QS8กGXกB<
;RกL;?SI
8<<=ก<<CY<VLld
[gB7 � 

^;FX8gB@BMB89iBCIhUSb
Y<9ZZB[<?MR7C.<G]XB;
:WKAV`II[Q_Bd?Q@hW  mWS
AV`IIOBก[Q_Bd?Q@hW:Y@Jg
@J7@hWC?WG7I?\ 

^;FX8gBกB<;Rก
L;?SI8<<=ก<<Cd?Q
FXNI89dSBI9FIeb
d?Q :WKAV`IIOBก
@J7@hW:YaB[Q_B@hW 

Y < V L l d [g B 7  � 
MR7กB<;RกL;?SI
8<<=ก<<C  กB<
LM? SIkRW A8 B C
`;VกB<RKB7R97 

   -กB<;RกdG\7aCW            /                   6 - / 
   -กB<;RกXB7@g8I            / 1 3 / 
   -กB<kRWA8BC�            / 2 2 / 
   -กB<RKB7R97            /                   5 1 / 
2.C9[9dB7LIP\RaB@B<V     
   -;RกA8BCA9W            / 4 - / 
   -กB<;RกMR7[ILR7            / 3 - / 

 
2.2 89e?กB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  

^JK89OGS:WKI_BMKRCJ;OBกMKR 2.1 dG\7NI@g8Id?Q:WKOBกกB<dXd8I8<<=ก<<C  OBก^;กB<89OGS<VSVd?Q 1 
[RId?Q 1  `;V^;กB<89OGS<VSVd?Q 1 [RId?Q 2  �TQ7:WK89LA<BVab:8K`;K8CBFGHIB`;VOGWd_BLYoI
mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  mWSmY<`ก<Cd?QFGHIBMT\I:WK
NiKdW;R7กGXก;hgCA8XAhC`;Vก;hgCdW;R7NiK<VSVL8;BdG\7@9\IO_BI8I 5 ABX  mY<`ก<Cd?QFGHIBMT\I
OVC?LIP\RaBLก?QS8กGXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  Y<VLld[gB7 � MR7กB<;Rก
L;?SI8<<=ก<<C  a;GกLก=�bกB<kRWA8BC`;VกB<RKB7R97  mY<`ก<COVC?@g8Id?QLYoI[G8RSgB7`;V
C?`XX��กNaKIGก>TกUB:WK;R7`กK:MY�ZaBกB<;RกL;?SI8<<=ก<<CNIก<=?[gB7 �  LFPQRNaKIGก>TกUB
:WKC?Y<V@XกB<=bNIกB<`กK:MMKRA8BCd?QLYoIY�ZaBMR7กB<kRWA8BC`;VกB<RKB7R97  IRกOBกI?\
SG7[KR7NiKL8;BIRกiG\IL<?SILFPQRd_B7BId?Q:WK<GXCRXaCBSR?ก@g8IaITQ7  <BS;VLR?SWmY<`ก<Cd?Q
OGWd_BMT\I@_Ba<GXก;hgCdW;R7 `;Vก;hgCA8XAhC  WG7[B<B7 4.17 
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[B<B7 4.17 <BS;VLR?SWmY<`ก<Cd?QOGWd_BMT\ILY<?SXLd?SX<Va8gB7ก;hgCA8XAhC `;Vก;hgCdW;R7 

ก;hgCA8XAhC ก;hgCdW;R7 
NiKกB<@RIYก[9 NiKmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNO� 

1.LIP\RaBd?Q@RI[BCXdL<?SId?Qก_BaIW:8KNI`^IกB<@RI 
   [BCYก[9 

1.LaCPRIกGIกGXก;hgCA8XAhC  `[g@RILF9QCLIP\RaBLก?QS8กGXกB< 
   ;RกL;?SI8<<=ก<<C`d<กNIABXL<?SI[BCYก[9  mWSC? 
    LIP\RaBWG7I?\ 
   -A8BC<JKL<PQR7กB<;RกL;?SI8<<=ก<<C 
   -O<<SBX<<=MR7กB<LM?SId?QW? 
   -@kBIกB<=b`;VY<VLldMR7กB<;RกL;?SI8<<=ก<<C 
   -a;GกLก=�bกB<LM?SIRKB7R97`;VกB<LM?SIkRWA8BC 
   -กB<Re9XBS[G8RSgB7Y�ZaBMR7กB<LM?SId?QLYoIกB<;Rก 
    L;?SI8<<=ก<<C 

2.ก9Oก<<C 
   -NaKOGWd_B<BS7BIก;hgC[BCLIP\RaB89iB 
   -ก<=?>TกUBNaKd_BNIaKR7`;VI_BL@IRNIiG\IL<?SI 
   -7BISgRSd?QCRXaCBSNaK:Yd_BLF9QCL[9CLYoIกB<XKBI 
   -กB<LM?SIL<?S7A8BCmWSก_BaIWaG8MKRNaK 

2.ก9Oก<<C 
   -LaCPRIกGIกGXก;hgCA8XAhC  `[gLF9QCก9Oก<<CNaKd_B`XX��ก 
     Y�9XG[9dGกUVกB<LM?SI `;VกB<RKB7R97 (NaKd_BLYoI 
     กB<XKBI) 
   -กB<Rl9Y<BS`;กLY;?QSIA8BCA9WLatI`;V�GกkBCLก?QS8กGX 
     ก<=?[G8RSgB7d?QLYoIกB<;RกL;?SI8<<=ก<<CNI<JY`XX 
     [gB7 � OBก`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  
   -กB<LM?SIL<?S7A8BC (LaCPRIกGIกGXก;hgCA8XAhC) 

3.กB<8GW^; 
   -MKR@RXก;B7lBA 
   -MKR@RXY;BSlBA 
   -กB<8GW^;กgRIL<?SI`;Va;G7L<?SIWK8S`XX8GWA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 
   - L<?S7A8BCd?QOGWd_BMT\I 

3.กB<8GW^; 
   -LaCPRIกGIกGXก;hgCA8XAhC 

2.3 กB<[<8O@RXAh=lBFmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C  OBกmY<`ก<Cd?Q:WKFGHIBMT\I  ^JK89OGS:WKI_BmY<`ก<CNaK^JKd<7Ah=8hH9ihWLW?S8กGIกGXกB<
89OGS<VSVd?Q 1 O_BI8I 5 dgBI  d_BกB<[<8O@RXA8BC@RWA;KR7MR7mY<`ก<C  mWS:WKAgBWGiI?
A8BC@RWA;KR7 (IOC) LdgBกGX 0.6 `;V:WK[<8O@RXA8BCLaCBV@CMR7mY<`ก<CNIWKBILIP\RaB
กB<@RI  O_BI8IL8;Bd?QNiKNIกB<@RI  กB<OGWก9Oก<<C`;VLA<PQR7CPRd?QNiKNIกB<Y<VLC9I^;A8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7^JKL<?SI  C?AgBRSJg<Va8gB7 4.2 s 4.6  mWSLCPQRY<VLC9I
A8BCLaCBV@CNIlBF<8CMR7mY<`ก<C`;K8  C?AgBL~;?QSA8BCLaCBV@CLdgBกGX 4.4 
 2.4 กB<dW;R7NiKmY<`ก<C  ^JK89OGS:WKI_B`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C:YNiK8GWกGXIGก>TกUBiG\IYrd?Q 1  @BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  A=VA<h
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>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<?  O_BI8IdG\7@9\I 58 AId?QC?;GกU=V
Nก;KLA?S7กGXก;hgC[G8RSgB7O<97d?QNiKNIกB<>TกUB  ^;กB<dW;R7NiKY<Bก�8gB C?กB<Y<GXY<h7A_Bi?\`O7
NI`XX@RXkBC`;VLF9QC;GกU=V[G8RSgB7NIA_Bi?\`O7LMKBCB  LFPQRNaKIGก>TกUBC?[G8RSgB7WJ`;V@<KB7
A8BCLMKBNOกgRId_B`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  OBกIG\ILCPQRก;hgC
[G8RSgB7:WKd_B`XX8GWA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C`;K8กtOVI_BCB[<8ONaK
AV`II[BCLก=�b  `;VI_BCBaBAgBA8BCLd?QS7 (reliability) :WKAgBA8BCLd?QS7dG\7~XGXLdgBกGX 0.81  
C?AgBA8BCSBก7gBS (p) LdgBกGX 0.20 s 0.81  `;VAgBR_BIBOO_B`Iก (r) LdgBกGX 0.20 s 0.69  
OBกIG\I^JK89OGS:WKI_BmY<`ก<C:YNiKdW;R7@RINaKกGXก;hgCIGก>TกUBO<97O_BI8I 21 AI  ^;OBกกB<
@RIFX8gB NI@g8Id?QNiK89e?กB<X<<SBSLIP\RaBSG7@<KB7A8BCLMKBNOd?QSG7:CgiGWLOIIGกNIL<PQR7MR7
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  `;VIGก>TกUBSG7@GX@INIXB7ก<=?MR7กB<kRW
A8BC�TQ7[KR7N@gกB<RKB7R97<g8CWK8S  `;Vก<=?MR7กB<AGW;RกMKRA8BCCBNiKmWS[<7mWSNiK
LA<PQR7aCBSMR7กB<RKB7R97  @_Ba<GX`XX8GWd?QLYoI`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  
`;VกB<LM?SIL<?S7A8BC FX8gBa;G7OBกกB<NiK  IGก>TกUB:WKNaKA8BCLatI8gBMKR@RXSBก`;VC?
O_BI8ICBกLก9I:Y  NiKL8;BNIกB<d_BAgRIMKB7CBก  :CgC?LRก@B<@<hYd?QLYoI[G8RSgB7NaKWJLCPQR[KR7I_B
ก;GX:Yd_BlBSIRกaKR7L<?SI  `;VกB<LM?SIL<?S7A8BCA8<8GW^;LF?S7A<G\7LW?S8lBSa;G7OBกกB<
L<?SI`;K8LdgBIG\I  �TQ7OVd_BNaKmY<`ก<Cก<ViGXMT\I`;VNiKL8;BIKRS;7LIPQR7OBกIGก>TกUBSG7C?7BId?Q
:WK<GXCRXaCBSOBกNI89iBRPQIAgRIMKB7CBก 
 2.5 กB<Y<GXY<h7mY<`ก<ClBSa;G7OBกกB<dW;R7NiK  ^JK89OGS:WKI_BMKRCJ;d?Q:WKOBกกB<
dW;R7NiKmY<`ก<CNIA<G\7`<กCBY<GXY<h7กB<@RIA<G\7NaCgกGXก;hgC[G8RSgB7O<97  �TQ7IRกLaIPROBก
MKRCJ;d?Q:WKOBกกB<dW;R7NiK`;K8   RBOB<Sbd?QY<TกUB89dSBI9FIeb:WKL@IR`IVNaKC?กB<Y<GXY<h7กB<
@RIR?กA<G\7NI@g8IMR7กB<Re9XBSLF9QCL[9CNaKIGก>TกUBC?A8BCก<VOgB7iGWLOIกGXก<=?MR7กB<NiK
lBUBLM?SId?QLYoIMR7[ILR7  IRกLaIPROBกกB<Re9XBSmWSNaKWJ[G8RSgB7OBก`^gImY<g7N@  ^JK89OGS:WK
C?กB<LF9QCLRก@B<@<hYA_BRe9XBS`;V[G8RSgB7RSgB7@G\I � LFPQRNiK`OกY<VกRXNaKIGก>TกUBWJLYoI
[G8RSgB7NIM=Vd_B`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  �TQ7LYoI7BId?Q^JK89OGSCRXaCBSNaK
IGก>TกUBI_Bก;GX:Y��ก�Id_BLYoIกB<XKBILFPQRNaKLก9WA8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI
8<<=ก<<CNIก<=?[gB7 �  NI@g8IMR7`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  ^JK89OGS:WK
Re9XBSLF9QCL[9CLFPQR[RXA_BkBCMR7IGก>TกUBd?QSG7C?A8BCLMKBNO:CgiGWLOINIXB7Y<VLWtI  `;V:WK
;WO_BI8IMKRA_BkBC;7A<TQ7aITQ7OBก 10 MKRLa;PRLF?S7 5 MKRd?QC?Y<VLWtIY�ZaBA<RXA;hC
LigILW?S8กGIกGXO_BI8I 10 MKR  LFPQR;WL8;BNIกB<d_B`XX��กaGW  `;VMSBSL8;BA<G\7[gR:YNIกB<
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I_B`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97d?Qd_BL@<tO`;K8CBI_BL@IR`;VRl9Y<BS<g8CกGI  
OBก 1 @GYWBabLYoI 2 @GYWBab[gRCB  LIPQR7OBกIGก>TกUB@g8INaZgd_B`XX��กY�9XG[9:WK:CgA<XdhกMKR  
mWSL~FBVNIMKRd?QIGก>TกUB:CgLMKBNOa<PRd_B:Cg:WKOVY;gRS8gB7LRB:8K  <8CdG\77BILM?SIL<?S7A8BC
MR7mY<`ก<C:WKY<GX;WOBกกB<NaKC?กB<@RX8GWกgRI`;Va;G7L<?SI  NaK@RX8GWL~FBVa;G7L<?SI`;K8
LdgBIG\I  LFPQRNaKNiKL8;BRSgB7LaCBV@CกGXก9Oก<<CNI`[g;V@g8IMR7mY<`ก<CกB<FGHIBA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  `;VlBSa;G7OBกกB<Y<GXY<h7mY<`ก<CWG7ก;gB8`;K8  
^JK89OGSOT7:WKNiKmY<`ก<CWG7ก;gB8@RINaKกGXIGก>TกUBd?QLYoIก;hgC[G8RSgB7O<97R?กA<G\7aITQ7 

@_Ba<GX;GกU=VMR7mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 
d?Q:WKFGHIBMT\I  OVY<VกRXWK8S  

1) LIP\RaB  :WK`กg  A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  O<<SBX<<=MR7กB<
LM?SId?QW?  @kBIกB<=b`;V<JY`XXd?QLYoIY�ZaBMR7กB<;RกL;?SI8<<=ก<<C  a;GกLก=�bNIกB<
LM?SIRKB7R97`;VกB<LM?SIkRWA8BC  

2) ก9Oก<<C  :WK`กg  กB<��กmWSNiK`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97  กB<
Rl9Y<BS`;V�GกkBC`;กLY;?QSIA8BCA9WLatI  <8CdG\7กB<NaKLM?SIL<?S7A8BC  

3) กB<Y<VLC9I^;  :WK`กg  8GW^;กgRI`;Va;G7L<?SIWK8S`XX8GWA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<C  <BS;VLR?SWmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<CY<Bก�WG7[B<B7 4.18 
[B<B7 4.18 <BS;VLR?SWMR7mY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 
O_BI8I
ABX 

LIP\RaBกB<@RI OhWY<V@7AbกB<L<?SI<JK ก9Oก<<C กB<Y<VLC9I^; 

1 กB<@RX8GWA8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<C 

 กB<@RX8GW^;กgRIL<?SI `XX8GWA8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<C 

1.5 A8BC<JKL<PQR7กB<;RกL;?SI
8<<=ก<<C  O<<SBX<<=MR7
กB<LM?SId?QW?  @kBIกB<=b̀ ;V
<JY`XX/Y<VLldd?QLYoIY�ZaB
MR7กB<;RกL;?SI8<<=ก<<C  
a;GกLก=�bกB<LM?SIRKB7R97`;V
กB<LM?SIkRWA8BC 

-LFPQRNaKC?A8BC<JKLXP\R7[KI
L<PQR7กB<;RกL;?SI
8<<=ก<<C 
-LFPQRNaKLMKBNOO<<SBX<<=
MR7กB<LM?SId?QW? 
-LFPQRRe9XBS@kBIกB<=b`;V
XRกY<VLldMR7กB<;Rก
L;?SI8<<=ก<<CNI<JY`XX
[gB7 � :WK 
-LFPQRNaKLMKBNOa;GกLก=�bMR7
กB<LM?SIRKB7R97 `;VกB<
LM?SIkRWA8BCd?Q@BCB<k
I_B:YY<VShก[bNiK:WKO<97 

NaK��กY�9XG[9dGกUVกB<LM?SI
`;VกB<RKB7R97 (NaKd_BLYoI
กB<XKBI) 

`XX��กY�9XG[9dGกUVกB<LM?SI
`;VกB<RKB7R97  
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O_BI8I
ABX 

LIP\RaBกB<@RI OhWY<V@7AbกB<L<?SI<JK ก9Oก<<C กB<Y<VLC9I^; 

1.5 กB<Re9XBS`;VSก[G8RSgB7
Y�ZaBกB<LM?SINI`XX[gB7 � d?Q
LYoIกB<;RกL;?SI8<<=ก<<C  
กB<Re9XBS[G8RSgB7OBกกB<XKBI
d?QNaKd_B 

-LFPQRNaKLMKBNOY�ZaBMR7กB<
LM?SINI<JY`XX[gB7 � d?QLYoI
กB<;RกL;?SI8<<=ก<<C 
-LFPQRRe9XBSก<=?[G8RSgB7d?Q
LYoIกB<;RกL;?SI
8<<=ก<<CNI<JY`XX[gB7 �  

กB<Rl9Y<BS`;V�GกkBC
`;กLY;?QSIA8BCA9WLatI 

`XX��กY�9XG[9dGกUVกB<LM?SI
`;VกB<RKB7R97  

1 กB<@RX8GWA8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<C 

 -กB<@RX8GW^;a;G7L<?SI 
-NaKLM?SIL<?S7A8BC 1 L<PQR7 
(NaKd_BLYoIกB<XKBI) 

-`XX8GWA8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<C  
-7BILM?SIL<?S7A8BC  

!����� 3 T�ก	�F�O�	
�	��+'
�	�
�'	%�
�0���ก	���ก
�� ����,ก����	ก(���ก�����
F�O�	�2I� 
 ^;กB<>TกUBNI[RII?\  `Xg7:WKRRกLYoI 3 [RI  :WK`กg 3.1 MKRCJ;lJC9a;G7MR7IGก>TกUB
ก;hgCdW;R7`;VIGก>TกUBก;hgCA8XAhC  3.2 @k9[9FP\I]BIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C<Va8gB7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC  3.3 ^;กB<LY<?SXLd?SX
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C `;V<BSWKBIMR7IGก>TกUBก;hgCdW;R7 
`;VIGก>TกUBก;hgCA8XAhC 

3.1 MKRCJ;lJC9a;G7MR7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC 
 IGก>TกUBก;hgC[G8RSgB7LYoIIGก>TกUBiG\IYrd?Q 2 @BMB89iBLdAmIm;S?`;V@PQR@B<กB<>TกUB  
O_BI8I 2 aKR7L<?SId?Q;7dVLX?SIL<?SI89iBO9[89dSBกB<>TกUBNIlBAd?Q 1 YrกB<>TกUB 2554 O_BI8I
dG\7@9\I 37 AI  `Xg7LYoIIGก>TกUBก;hgCdW;R7O_BI8I 21 AI `;VIGก>TกUBก;hgCA8XAhCO_BI8I 16 
AI  NIO_BI8II?\Y<VกRXWK8SIGก>TกUBaZ97CBกก8gBIGก>TกUBiBS  mWSIGก>TกUBก;hgCdW;R7 `;V
IGก>TกUBก;hgCA8XAhCC?IGก>TกUBaZ97O_BI8I12 AI `;V 9 AI a<PRA9WLYoI<KRS;V 57.14 `;V 
56.25  @g8IIGก>TกUBiBSC?O_BI8I 9 AI `;V 7 AI a<PRA9WLYoI<KRS;V 42.86 `;V 43.75 
[BC;_BWGX  lJC9a;G7dB7กB<>TกUBMR7ก;hgC[G8RSgB7  dG\7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgC
A8XAhCC?IGก>TกUBd?Q@_ B L<tOกB<>TกUBA<RXA;hCdG\ 7<VWGXCGeSC>TกUB[RIY;BS `;V
Y<VกB>I?SXG[<89iBi?F  mWSIGก>TกUBก;hgCdW;R7LYoIIGก>TกUBd?Q@_BL<tOกB<>TกUBCGeSC>TกUB
[RIY;BSCBกd?Q@hWO_BI8I 19 AI  `;VLYoI@BS89dSb A=9[CBกd?Q@hWO_BI8I 9 AI  a<PRA9WLYoI
<KRS;V 42.86  <R7;7CBLYoI@BS>9;Y lBUBO_BI8I 6 AI  A9WLYoI<KRS;V 28.57  d?QLa;PRLYoI@BS
>9;Y A_BI8=`;V>9;Y @G7AC  <8CdG\7Y<VกB>I?SXG[<89iBi?F  @BMB89iBigB7Rh[@Baก<<C `;V
FB=9iSก<<C  @g8INIก;hgCA8XAhC  FX8gBLYoI^JK@_BL<tOกB<>TกUB<VWGXY<VกB>I?SXG[<89iBi?F
CBกก8gBCGeSC>TกUB[RIY;BS APRC?O_BI8I 10 AI  a<PRA9WLYoI<KRS;V 62.50  <R7;7CBLYoI
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CGeSC>TกUB[RIY;BS  Y<VกRXWK8S@BS>9;Y A_BI8=  >9;Y lBUB `;V>9;Y @G7ACO_BI8I 5 AI  
a<PRA9WLYoI<KRS;V 31.25   `;VNIO_BI8IIGก>TกUB 16 AII?\C?^JKd?Q@_BL<tOกB<>TกUB<VWGX
Y<VกB>I?SXG[<89iBi?FiG\I@J7  @BMB89iBigB7Rh[@Baก<<C  O_BI8I 1 AI  A9WLYoI<KRS;V 6.25  
Lก<WL~;?QSd?Q@_BL<tOกB<>TกUBCB  FX8gB IGก>TกUBก;hgCdW;R7C?Lก<WL~;?QSRSJgNIig87 2.51 s 3.00 
CBกd?Q@hW  A9WLYoI<KRS;V 52.38  <R7;7CBLYoILก<WL~;?QS 2.01 s 2.50 C?O_BI8I 6 AI A9WLYoI<KRS
;V 28.57  @g8IIGก>TกUBก;hgCA8XAhCY<VกRXWK8S  IGก>TกUBd?QC?Lก<WL~;?QSd?Q@_BL<tOกB<>TกUBRSJg
NIig87 2.01 s 2.50 CBกd?Q@hWAPR 7 AI  A9WLYoI<KRS;V 43.75  <R7;7CBLYoI^JKd?Q:WKLก<WL~;?QSRSJg
NIig87 3.01 s 3.50 C?O_BI8I 6 AI  A9WLYoI<KRS;V 37.5  @_Ba<GXLก<WL~;?QSY�OOhXGIMR7IGก>TกUB
ก;hgCdW;R7OVLYoI^JKd?QC?Lก<WL~;?QSRSJgNIig87 2.51 s 3.00 CBกd?Q@hW  <R7;7CBLYoILก<WL~;?QS 3.01 
s 3.50 C?O_BI8I 5 AI A9WLYoI<KRS;V 23.81   NIM=Vd?QIGก>TกUBก;hgCA8XAhCC?^JK:WKLก<WL~;?QSRSJg
NIig87 2.51 s 3.00 CBกd?Q@hWO_BI8I 6 AI  A9WLYoI<KRS;V 37.5  <R7;7CBLYoI^JK:WKLก<WL~;?QS 
2.01 s 2.50  C?O_BI8I 5 AI  a<PRA9WLYoI<KRS;V 31.25 [BC;_BWGX  <BS;VLR?SWWG7[B<B7 4.19 
[B<B7 4.19 O_BI8I`;VAgB<KRS;VMR7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC O_B`Iก
[BCLF>  lJC9a;G7dB7กB<>TกUB  Lก<WL~;?QSd?Q@_BL<tOกB<>TกUB  `;VLก<WL~;?QSNIY�OOhXGI 

[G8`Y< IGก>TกUBก;hgCdW;R7 IGก>TกUBก;hgCA8XAhC 

 O_BI8I <KRS;V O_BI8I <KRS;V 

1.LF>     
   -iBS 9 42.86 7 43.75 
   -aZ97 12 57.14 9 56.25 

   <8C 21 100.00 16 100.00 

2.lJC9a;G7dB7กB<>TกUB     
   -CGeSC>TกUB[RIY;BS     
    89dSbA=9[ 9 42.86 - - 
    >9;Y A_BI8= 3 14.29 1 6.25 
    >9;Y lBUB 6 28.57 2 12.5 
    >9;Y @G7AC 1 4.76 2 12.5 
   -Y<VกB>I?SXG[<89iBi?F     
    igB7Rh[@Baก<<C 1 4.76 5 31.25 
    FB=9iSก<<C 1 4.76 5 31.25 

 -Y<VกB>I?SXG[<89iBi?FiG\I@J7     
    igB7Rh[@Baก<<C - - 1 6.25 
    FB=9iSก<<C - - - - 

    <8C 21 100.00 16 100.00 

3.Lก<WL~;?QSd?Q@_BL<tOกB<>TกUB     
   -[Q_Bก8gB 2.00 s 2.00 - - - - 
   -2.01 s 2.50 6 28.57 7 43.75 
   -2.51 s 3.00 11 52.38 3 18.75 
   -3.01 s 3.50 3 14.29 6 37.5 
  -[G\7`[g 3.51 MT\I:Y 1 4.76 - - 

   <8C 21 100.00 16 100.00 
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[G8`Y< IGก>TกUBก;hgCdW;R7 IGก>TกUBก;hgCA8XAhC 

 O_BI8I <KRS;V O_BI8I <KRS;V 

4.Lก<WL~;?QSY�OOhXGI     
   -[Q_Bก8gB 2.00 s 2.00 1 4.76 3 18.75 
   -2.01 s 2.50 3 14.29 5 31.25 
   -2.51 s 3.00 12 57.14 6 37.5 
   -3.01 s 3.50 5 23.81 2 12.5 
   -[G\7`[g 3.51 MT\I:Y - - - - 

   <8C 21 100.00 16 100.00 

3.2 AgB@k9[9FP\I]BIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<Va8gB7IGก>TกUB 
ก;hgCdW;R7  `;VIGก>TกUBก;hgCA8XAhC  ^;กB<>TกUBd?Q:WKC?WG7I?\ 
       3.2.1) LCPQRLY<?SXLd?SXAV`IIกgRI`;Va;G7:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIB
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBIMR7IGก>TกUBก;hgCdW;R7  FX8gB (1) %�

$'	�ก	�!�$����'�
�	����
���ก	���ก
�� ����,ก���  IGก>TกUBC?AV`IIL~;?QS@J7MT\I  mWS
C?AV`IIL~;?QSกgRI:WK<GXกB<@RIWK8SmY<`ก<CLdgBกGX 12.29  C?@g8ILX?QS7LXICB[<]BILdgBกGX 
3.15  `;VC?AV`IIL~;?QSLF9QCMT\IlBSa;G7OBกกB<@RIWK8SmY<`ก<CmWSC?AgBLdgBกGX 15.86  C?@g8I
LX?QS7LXICB[<]BILdgBกGX 3.07  C?ig87AV`II[Q_B@hWOIkT7@J7@hWLF9QCMT\I  �TQ7กgRI:WK<GXกB<@RIWK8S
mY<`ก<CC?AgB[Q_B@hWOIkT7@J7@hWLdgBกGX 4.00 s 18.00  `[gLCPQR:WK<GXกB<@RIWK8SmY<`ก<C`;K8  AgB
[Q_B@hW s AgB@J7@hWLdgBกGX 12.00 s 22.00  @g8IกB<ก<VOBSMR7AV`IImWSF9OB<=BOBกAgB
@GCY<V@9de9�กB<ก<VOBSกgRI`;Va;G7กB<@RIWK8SmY<`ก<CC?AgB;W;7  mWSกgRIกB<@RIWK8S
mY<`ก<CC?AgBLdgBกGX 25.63  a;G7OBกกB<@RI`;K8C?AgBLdgBกGX 19.36  LCPQRF9OB<=BAgBA8BCLXK
`;VAgBA8BCmWg7  FX8gB  A8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI
8<<=ก<<CกgRI:WK<GXกB<@RIWK8SmY<`ก<CC?AgBA8BCLXK[9W;X  `@W78gBIGก>TกUB@g8INaZg:WK
AV`II@J7ก8gBAgBL~;?QSMR7ก;hgC  C?AgBA8BCmWg7LYoIX8ก  `@W7NaKLatI8gB  IGก>TกUBNIก;hgCC?
AV`IIA8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C`[ก[gB7กGIIKRS  
`;VLCPQRLY<?SXLd?SXAgBA8BCLXK`;VAgBA8BCmWg7lBSa;G7OBก:WK<GXกB<@RIWK8SmY<`ก<C`;K8  OV
FX8gBAgBA8BCLXKLYoIX8ก  �TQ7`@W7NaKLatI8gB  IGก>TกUB@g8INaZg:WKAV`II[Q_Bก8gBAgBL~;?QSMR7
ก;hgC  `;VC?AgBA8BCmWg7LYoI;X  `@W78gBlBSa;G7OBกกB<@RIWK8SmY<`ก<C  AV`IIA8BC<JK
A8BCLMKBNOMR7IGก>TกUBC?A8BC`[ก[gB7กGICBกMT\I (2) $'	����
.����ก	���ก
�� �

���,ก���  FX8gB  กgRI`;Va;G7:WK<GXกB<@RIWK8SmY<`ก<C  IGก>TกUBC?ig87AV`II@J7@hW s 
[Q_B@hW LY;?QSI`Y;7OBก 0.00 s 6.00 :YLYoI 1.00 s 9.00  `;VC?AV`IIL~;?QSLF9QC@J7MT\Iก8gBกgRI
กB<@RIOBก 3.48 :YLYoI 5.90  C?@GCY<V@9de9�กB<ก<VOBSMR7AV`II;W;7OBก 51.15 :Y@Jg 
40.00  @g8IAgBA8BCLXK`;VAgBA8BCmWg7[9W;XdG\7กgRI`;Va;G7กB<@RIWK8SmY<`ก<C`;K8  `@W7
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8gBIGก>TกUB@g8INaZgC?AV`II@J7ก8gBAV`IIL~;?QSMR7ก;hgC  `;VC?A8BC`[ก[gB7MR7AV`II
lBSNIก;hgCAgRIMKB7CBก (3) 
����
�	��+'
�	�
�'	%�($ ���  FX8gB lBSa;G7OBกกB<@RI
WK8SmY<`ก<C`;K8  IGก>TกUBC?ig87AV`II[Q_B@hW s @J7@hWLY;?QSI`Y;7:Y  mWSกgRIกB<@RI  
AV`II[Q_B@hW s @J7@hWMR7ก;hgCRSJg<Va8gB7 4.00 s 23.00  `;VC?AV`IIL~;?QSLdgBกGX 15.76  @g8I
lBSa;G7OBกกB<@RI`;K8  ig87AV`II[Q_B@hW s @J7@hWLY;?QSI`Y;7LF9QCMT\IRSJg<Va8gB7 13.00 s 
30.00 C?AV`IIL~;?QSLF9QCMT\ILYoI 21.76  C?AgBA8BCLXKกgRI@RILYoI;X  `@W78gBIGก>TกUBC?
AV`II@J7ก8gBAgBL~;?QSLYoI@g8INaZg  `;VC?AgBA8BCmWg7LYoIX8ก  `@W78gBIGก>TกUBC?AV`II
`[ก[gB7กGIIKRS  @g8IAgBA8BCLXKlBSa;G7กB<@RILYoIX8ก  `@W78gBIGก>TกUBC?AV`II[Q_Bก8gB
AgBL~;?QSLYoI@g8INaZg `;VC?AgBA8BCmWg7LYoI;X  `@W78gBIGก>TกUBC?AV`II`[ก[gB7กGICBก
lBSNIก;hgC 
 3.2.2) LCPQRLY<?SXLd?SXAV`IIกgRI`;Va;G7:WK<GXกB<@RIYก[9LYoI<BSWKBIMR7IGก>TกUB
ก;hgCA8XAhC  FX8gB (1) %�$'	�ก	�!�$����'�
�	����
���ก	���ก
�� ����,ก���  
IGก>TกUBC?AV`IIA8BC<JKA8BCLMKBNOLF9QCMT\I  mWSC?ig87AV`II[Q_B@hW s @J7@hWLF9QCCBกMT\IlBSa;G7
OBกกB<@RI  mWSIGก>TกUBกgRI:WK<GXกB<@RIC?AV`IIA8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BC
d?QLYoIกB<;RกL;?SI8<<=ก<<CC?AgB[Q_B@hW s @J7@hWRSJgNIig87<Va8gB7 2.00 s 12.00  lBSa;G7กB<
@RIC?AgBRSJgNIig87<Va8gB7 2.00 s 14.00  `;VC?AV`IIL~;?QSA8BC<JKA8BCLMKBNOLF9QCMT\IOBกกgRI
กB<@RI  mWSกgRIกB<@RIC?AgBAV`IIL~;?QSLdgBกGX 7.56  C?@g8ILX?QS7LXICB[<]BILdgBกGX 2.97  
lBSa;G7กB<@RI`;K8C?AV`IIL~;?QSLdgBกGX 9.56 `;VC?@g8ILX?QS7LXICB[<]BILdgBกGX 3.31  C?AgB
@GCY<V@9de9�กB<ก<VOBS;W;7OBก 39.29 LYoI 34.62 OBกกgRIกB<@RI:Y@JglBSa;G7กB<@RI`;K8  
@g8IAgBA8BCLXKกgRIกB<@RIC?AgBLYoIX8ก  `@W78gBIGก>TกUB@g8INaZg:WKAV`II[Q_Bก8gBAgBL~;?QS  
`;VC?AgBA8BCmWg7LYoI;X  `@W78gBIGก>TกUBC?AV`IIA8BC<JKA8BCLMKBNO`[ก[gB7กGICBก  `[gLCPQR
lBSa;G7OBกกB<@RI`;K8OVFX8gB  AgBA8BCLXKLYoI;X  �TQ7`@W7NaKLatI8gBIGก>TกUB@g8INaZg:WK
AV`II@J7ก8gBAgBL~;?QS  `;VC?AgBA8BCmWg7LYoIX8ก  `@W78gBIGก>TกUBC?AV`IIA8BC<JKA8BCLMKBNO
`[ก[gB7กGIIKRS;7 (2) $'	����
.����ก	���ก
�� ����,ก���  FX8gBกgRI`;Va;G7:WK<GX
กB<@RI  IGก>TกUBC?AV`IIA8BC<JKA8BCLMKBNO`[ก[gB7กGI  ก;gB8APR  กgRI@RI  ig87AV`II
[Q_B@hW s @J7@hWOVRSJgNIig87 0.00 s 5.00  OBกIG\IlBSa;G7OBกกB<@RI`;K8  ig87AV`II[Q_B@hW- 
@J7@hWOVRSJgNIig87 0.00 s 7.00  mWSC?AV`IIL~;?QSLF9QC@J7MT\IlBSa;G7OBกกB<@RI  mWSกgRI@RI
AV`IIL~;?QSLdgBกGX 1.81  `[glBSa;G7กB<@RI`;K8C?AV`IIL~;?QSLYoI 2.81  AgB@GCY<V@9de9�กB<
ก<VOBSกgRI@RILdgBกGX 70.72  lBSa;G7กB<@RIC?AgBLdgBกGX 81.49  C?AgBA8BCLXKdG\7กgRI`;V
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a;G7OBกกB<@RILYoIX8ก  `@W78gBIGก>TกUB@g8INaZg:WKAV`II[Q_Bก8gBAgBL~;?QSMR7ก;hgC  @_Ba<GX
AgBA8BCmWg7  กgRIกB<@RIC?AgBLYoIX8ก  mWSIGก>TกUBC?AV`II`[ก[gB7กGIIKRS  @g8IAgBA8BC
mWg7  lBSa;G7OBกกB<@RIC?AgBLYoI;X  `@W78gBAV`IIMR7IGก>TกUBC?A8BC`[ก[gB7กGICBกMT\I  
(3) 
����
�	��+'
�	�
�'	%�($ ���  FX8gB  กgRI`;Va;G7กB<@RI  IGก>TกUBC?ig87AV`II
[Q_B@hW s @J7@hWLY;?QSI`Y;7:YWG7I?\  กgRI@RIig87AV`II[Q_B@hW s @J7@hWRSJg<Va8gB7 2.00 s 14.00  
`;VlBSa;G7กB<@RI  ig87AV`II[Q_B@hW s @J7@hWRSJg<Va8gB7 2.00 s 21.00   C?AV`IIL~;?QS
lBSa;G7กB<@RI@J7MT\I  mWSกgRIกB<@RIC?AgBLdgBกGX 9.38 `;VlBSa;G7กB<@RIC?AgBLdgBกGX 
12.38  AgB@GCY<V@9de9�กB<ก<VOBSlBSa;G7OBกกB<@RILF9QCMT\IL;tกIKRSOBก 37.74 :YLYoI 39.10  
C?AgBA8BCLXKกgRIL<?SI`;Va;G7L<?SILYoI;X  `@W78gB IGก>TกUBlBSNIก;hgC@g8INaZg:WKAV`II@J7
ก8gBAgBL~;?QS  @g8IAgBA8BCmWg7  กgRIL<?SILYoI;X  `@W78gB C?A8BC`[ก[gB7MR7AV`IIlBSNI
ก;hgCCBก  `;VlBSa;G7L<?SI  AgBA8BCmWg7LYoIX8ก  `@W78gB  C?A8BC`[ก[gB7MR7AV`IIlBSNI
ก;hgCIKRS;7 
 3.2.3) LY<?SXLd?SXAV`IIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBก`XX��ก
Y�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97NIA<G\7dW;R7@RI `;VA<G\7@RIO<97 FX8gBC?ig87MR7AV`II
LF9QC@J7MT\I  mWSA<G\7dW;R7@RI  AV`II[Q_B@hW s @J7@hWRSJgNIig87 0.00 s 13.00  @g8IA<G\7@RIO<97 
AV`II[Q_B@hW s @J7@hWOVRSJgNIig87 9.00 s 18.00  C?AV`IIL~;?QSLF9QC@J7MT\ImWSA<G\7dW;R7@RI 
AV`IIL~;?QSLYoI 6.90  @g8IA<G\7@RIO<97   AV`IIL~;?QS:WKLF9QCMT\ILYoI 14.68  C?@GCY<V@9de9�กB<
ก<VOBSMR7AV`II;W;7OBก 49.28 :YLYoI 18.32  AgBA8BCLXKA<G\7dW;R7@RILYoIX8ก  `@W78gB 
NIA<G\7dW;R7@RI  IGก>TกUB@g8INaZgC?AV`II[Q_Bก8gBAgBL~;?QS  `[glBSa;G7OBกกB<@RIO<97 AgB
A8BCLXKLYoI;X  `@W78gB  IGก>TกUB@g8INaZgC?AV`II@J7ก8gBAgBL~;?QSMR7ก;hgC  `;VAgBA8BCmWg7
dG\7A<G\7dW;R7@RI `;VA<G\7@RIO<97LYoI;X  �TQ7กtaCBSA8BC8gBIGก>TกUBlBSNIก;hgCC?AV`II
`[ก[gB7กGIAgRIMKB7CBกdG\7@R7A<G\7MR7กB<@RI 
 3.2.4) LCPQRF9OB<=BRG[<BกB<;RกL;?SI8<<=ก<<COBกL<?S7A8BCMR7IGก>TกUBก;hgC
dW;R7LY<?SXLd?SXกGXIGก>TกUBก;hgCA8XAhC  FX8gB  RG[<BกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
ก;hgCdW;R7[Q_Bก8gBIGก>TกUBก;hgCA8XAhC  mWSAV`IIRG[<BกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
ก;hgCdW;R7RSJgNIig87<Va8gB7AV`II[Q_B@hW s @J7@hWLdgBกGX 0.00 s 52.00  mWSC?AV`IIL~;?QS
RG[<BกB<;RกL;?SI8<<=ก<<CLdgBกGX 8.47  C?@g8ILX?QS7LXICB[<]BILYoI 13.86  @g8IAV`II
RG[<BกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBก;hgCA8XAhCRSJg<Va8gB7AV`II[Q_B@hW s @J7@hWLdgBกGX 
0.00 s 65.00  `;VC?AV`IIL~;?QSRG[<BกB<;RกL;?SI8<<=ก<<CLdgBกGX 27.89  C?@g8ILX?QS7LXI



150 
 
CB[<]BILdgBกGX 23.45  C?AgB@GCY<V@9de9�กB<ก<VOBSMR7AV`IIIKRSก8gBIGก>TกUBก;hgCdW;R7  
AgBA8BCLXKdG\7@R7ก;hgCLYoIX8ก  `@W78gB  IGก>TกUB@g8INaZg:WKAV`IIRG[<BกB<;RกL;?SI
8<<=ก<<C[Q_Bก8gBAgBL~;?QSMR7ก;hgC  @g8IAgBA8BCmWg7MR7IGก>TกUBก;hgCdW;R7C?AgBLYoIX8ก  
`@W78gB  AV`IIRG[<BกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBNIก;hgC`[ก[gB7กGIIKRS  NIM=Vd?Q
AgBA8BCmWg7MR7IGก>TกUBก;hgCA8XAhCC?AgBLYoI;X  `@W78gB  AV`IIRG[<BกB<;RกL;?SI
8<<=ก<<CMR7IGก>TกUBNIก;hgCC?A8BC`[ก[gB7กGICBกก8gB  <BS;VLR?SWWG7[B<B7 4.20 
[B<B7 4.20 AgB@k9[9FP\I]BIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CกgRI`;Va;G7กB<
@RIMR7IGก>TกUBก;hgCdW;R7  `;VIGก>TกUBก;hgCA8XAhC 
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI

8<<=ก<<C 
AV`II

L[tC 
n min max  x  S.D. C.V. 

(%) 
Sk. Ku. 

1.$'	�ก	�!�$����'�
�	�M 
   ก�"G��$��� 

         

    -กgRIL<?SI 22 21 4.00 18.00 12.29 3.15 25.63 -.546 1.422 
    -a;G7L<?SI 
   ก�"G�
��
"� 

22 21 12.00 22.00 15.86 3.07 19.36 .733 -.472 

    -กgRIL<?SI 22 16 2.00 12.00 7.56 2.97 39.29 .209 -.603 
    -a;G7L<?SI 22 16 2.00 14.00 9.56 3.31 34.62 -.570 .322 
2.$'	����
.����ก	���ก
�� �M          
   ก�"G��$���          
    -กgRIL<?SI 20 21 0.00 6.00 3.48 1.78 51.15 -.458 -.282 
    -a;G7L<?SI 20 21 1.00 9.00 5.90 2.36 40.00 -.301 -.927 
    ก�"G�
��
"�          
    -กgRIL<?SI 20 16 0.00 5.00 1.81 1.28 70.72 .837 1.282 
    -a;G7L<?SI 20 16 0.00 7.00 2.81 2.29 81.49 .224 -1.068 
3.($ ���          
   ก�"G��$���          
   -กgRIL<?SI 42 21 4.00 23.00 15.76 4.23 26.84 -.698 1.867 
   -a;G7L<?SI 42 21 13.00 30.00 21.76 4.83 22.20 .161 -.530 
   ก�"G�
��
"�          
   -กgRIL<?SI 42 16 2.00 14.00 9.38 3.54 37.74 -.282 -.655 
   -a;G7L<?SI 42 16 2.00 21.00 12.38 4.84 39.10 -.395  .390 
4.��!��           
   ���ghก�i���!���ก3�ก	�
�� �          
   -dW;R7@RI 22 14 0.00 13.00 6.90 3.40 49.28 .610 -.702 
   -@RIO<97 22 14 9.00 18.00 14.68 2.69 18.32 -.758 -.253 
    
�� �
�	�          
    -ก;hgCdW;R7 100 (%) 19 0.00 52.00 8.47 13.86 163.64 2.311 5.063 
    -ก;hgCA8XAhC 100 (%) 9 0.00 65.00 27.89 23.45 84.08 .607 -.447 
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AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?Q
LYoIกB<;RกL;?SI8<<=ก<<C<Va8gB7ก;hgCdW;R7 `;Vก;hgC
A8XAhC 

AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIY<VLldMR7กB<;Rก
L;?SI8<<=ก<<C<Va8gB7ก;hgCdW;R7 `;Vก;hgCA8XAhC 

  
 lBF 4.13 AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C 
`;VWKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<CกgRI`;Va;G7L<?SI<Va8gB7ก;hgCdW;R7 `;Vก;hgC
A8XAhC 

3.2.5) กB<89LA<BVab stem and leaf MR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI 
8<<=ก<<CMR7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC  mWSกB<89LA<BVab stem and leaf 
<BSWKBIOV`Xg7RRกLYoI WKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C `;VWKBIY<VLld
MR7กB<;RกL;?SI8<<=ก<<CกgRI`;Va;G7:WK<GXกB<@RINI`[g;V89e?MR7IGก>TกUBก;hgCdW;R7 
`;VIGก>TกUBก;hgCA8XAhC  ^;กB<>TกUBC?WG7I?\ 
                  3.2.5.1)  WKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C  (1) %�

��ก12ก3	ก�"G��$���  FX8gB กgRIL<?SI  IGก>TกUB:WKAV`IIRSJg<Va8gB7 8 s 16 AV`II  mWS
IGก>TกUBd?Q:WKAV`II 12 -  13 AV`IIC?O_BI8I@J7d?Q@hWAPR RSgB7;V 5 AI  d?QLa;PROVLYoIAV`II
RPQI � d?QC?RSgB7;V 2 AI`;V 1 AI[BC;_BWGX  C?AV`II@hWm[g7d?Q:WKAV`IIIKRSก8gBa<PRLdgBกGX 4.0 
AV`IIRSJg 1 AI  �TQ7OVLYoIIGก>TกUBNI;_BWGXd?Q 15  `;VSG7C?AV`II@hWm[g7d?Q:WKAV`IICBกก8gB
a<PRLdgBกGX 17.0 AV`IIRSJg 2 AI :WK`กg IGก>TกUBNI;_BWGXd?Q 13 `;V 17  @g8Ia;G7L<?SI FX8gB
IGก>TกUBOV:WKAV`IILF9QCMT\IRSJgNIig87<Va8gB7 12 s 22 AV`II  @_Ba<GXAV`IId?QC?O_BI8I
IGก>TกUB:WK@J7d?Q@hWOVRSJgd?Q 14 s 15 AV`II  �TQ7OVC?RSgB7;V 4 AI  <R7;7CBLYoI 13 AV`II`;V 
18 AV`IId?QC?O_BI8IIGก>TกUB:WKAV`IIWG7ก;gB8RSgB7;V 3 AI (2) %���ก12ก3	ก�"G�
��
"�  
FX8gBAV`IIกgRIL<?SIRSJg<Va8gB7 2 s 12 AV`II  C?IGก>TกUBd?Q:WKAV`II 12 AV`II `;V 5 s 6 
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AV`II  O_BI8IRSgB7;V 3 AI  <R7;7CBLYoI^JKd?Q:WKAV`II 7 s 8 AV`II  O_BI8I 4 AI  @g8Ia;G7
L<?SIFX8gB  IGก>TกUBOV:WKAV`IILF9QCMT\I`[gLF?S7L;tกIKRS APR RSJg<Va8gB7 2 s 14 AV`II  mWSC?
IGก>TกUBd?Q:WKAV`II 8 AV`IIC?O_BI8I@J7d?Q@hWAPR 5 AI  IRกIG\IAV`IIOVก<VOBS`[ก[gB7กGI
RRก:Y 
    3.2.5.2)  WKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<C  (1) %���ก12ก3	ก�"G�

�$��� FX8gB  กgRIL<?SI IGก>TกUB:WKAV`IIRSJg<Va8gB7 0 -  6 AV`II  mWSig87AV`IId?QC?
IGก>TกUB:WK@J7d?Q@hWOVRSJgd?Q 3 AV`II`;V 4 AV`II APRC?O_BI8I 10 AI  <R7;7CBLYoIIGก>TกUBd?Q
:WKAV`II 5 `;V 6 AV`II  C?O_BI8IRSgB7;V 3 AI  @g8IlBSa;G7กB<L<?SI  FX8gB IGก>TกUB:WK
AV`IILF9QCMT\IRSJg<Va8gB7 1 s 9 AV`II  mWSC?IGก>TกUBd?Q:WKAV`II 8 AV`II@J7d?Q@hWAPR 5 AI  
<R7;7CBLYoI 5 AV`IIC?O_BI8I 4 AI  `;VIGก>TกUBd?Q:WKAV`II[Q_Bd?Q@hWAPR 1 AV`IIC?O_BI8I 1 
AI (2) %���ก12ก3	ก�"G�
��
"�  กgRIL<?SI  FX8gBIGก>TกUB:WKAV`IIRSJg<Va8gB7 0 s 3 AV`II  
`[gC?^JK:WKAV`II@hWm[g7d?QCBกก8gBa<PRLdgBกGX 5 AV`IIRSJgO_BI8I 1 AI  IGก>TกUB@g8INaZgOV:WK
AV`II 1 AV`II`;V 2 AV`II  �TQ7C?O_BI8I 10 AI  NIM=Vd?QlBSa;G7OBกกB<L<?SI  OVFX8gB
ig87AV`IIOVLF9QCLYoI 0 s 7 AV`II  C?IGก>TกUBd?Q:WKAV`II 0 AV`IICBกd?Q@hWAPR 4 AI  
<R7;7CBLYoI 2 AV`II`;V 4 AV`IId?QC?IGก>TกUB:WKAV`IIWG7ก;gB8LYoIO_BI8IRSgB7;V 3 AI
[BC;_BWGX  <BS;VLR?SWWG7[B<B7 4.21 
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[B<B7 4.21 stem and leaf <BSWKBIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7
IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC 


�	��+'
�	�
�'	%�$'	�ก	�!�$����'�
�	����
���ก	���ก
�� ����,ก��� 
1.ก;hgCdW;R7 

กgRIL<?SI a;G7L<?SI 
  
����ก�����	
����
���ก�������� Stem-and-Leaf 
Plot 
 
 Frequency    Stem &  Leaf 
 
     1.00 Extremes    (=<4.0) 
     1.00        8 .  0 
     1.00        9 .  0 
     2.00       10 .  00 
     1.00       11 .  0 
     5.00       12 .  00000 
     5.00       13 .  00000 
     1.00       14 .  0 
      .00       15 . 
     2.00       16 .  00 
     2.00 Extremes    (>=17.0) 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

 
����ก�����	
����
������������ Stem-and-Leaf 
Plot 
 
 Frequency    Stem &  Leaf 
 
     2.00       12 .  00 
     3.00       13 .  000 
     4.00       14 .  0000 
     4.00       15 .  0000 
      .00       16 . 
     1.00       17 .  0 
     3.00       18 .  000 
     1.00       19 .  0 
     1.00       20 .  0 
      .00       21 . 
     2.00       22 .  00 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

2.ก;hgCA8XAhC 

กgRIL<?SI a;G7L<?SI 
 
����ก�����	
����
���ก���ก����
��
�� Stem-and-Leaf 
Plot 
 
 Frequency    Stem &  Leaf 
 
     1.00        2 .  0 
      .00        3 . 
      .00        4 . 
     3.00        5 .  000 
     3.00        6 .  000 
     2.00        7 .  00 
     2.00        8 .  00 
     1.00        9 .  0 
      .00       10 . 
     1.00       11 .  0 
     3.00       12 .  000 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

 
����ก�����	
����
����������ก����
��
�� Stem-and-Leaf 
Plot 
 
 Frequency    Stem &  Leaf 
 
      .00        0 . 
      .00        1 . 
     1.00        2 .  0 
      .00        3 .   
      .00        4 .   
     1.00        5 .  0 
      .00        6 .   
      .00        7 .   
     5.00        8 .  00000 
     2.00        9 .  00 
      .00       10 .   
     2.00       11 .  00 
     1.00       12 .  0 
     2.00       13 .  00 
     2.00       14 .  00 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 
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[B<B7 4.21 stem and leaf <BSWKBIMR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7
IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC ([gR) 


�	��+'
�	�
�'	%�$'	����
.����ก	���ก
�� ����,ก��� 
1.ก;hgCdW;R7 

กgRIL<?SI a;G7L<?SI 
 
����������ก����ก�����ก�������� Stem-and-Leaf 
Plot 
 
 Frequency    Stem &  Leaf 
 
     2.00        0 .  00 
     1.00        1 .  0 
     2.00        2 .  00 
     5.00        3 .  00000 
     5.00        4 .  00000 
     3.00        5 .  000 
     3.00        6 .  000 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

 
����������ก����ก�������������� Stem-and-Leaf 
Plot 
 
 Frequency    Stem &  Leaf 
 
     1.00        1 .  0 
      .00        2 . 
     3.00        3 .  000 
     2.00        4 .  00 
     4.00        5 .  0000 
     2.00        6 .  00 
     1.00        7 .  0 
     5.00        8 .  00000 
     3.00        9 .  000 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

2.ก;hgCA8XAhC 

กgRIL<?SI a;G7L<?SI 
 
����������ก����ก�����ก������ก����
��
�� Stem-and-
Leaf Plot 
 
 Frequency    Stem &  Leaf 
 
     2.00        0 .  00 
      .00        0 . 
     5.00        1 .  00000 
      .00        1 . 
     5.00        2 .  00000 
      .00        2 . 
     3.00        3 .  000 
     1.00 Extremes    (>=5.0) 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

 
����������ก����ก������������ก����
��
�� Stem-and-
Leaf Plot 
 
 Frequency    Stem &  Leaf 
 
     4.00        0 .  0000 
     1.00        1 .  0 
     3.00        2 .  000 
     1.00        3 .  0 
     3.00        4 .  000 
     2.00        5 .  00 
     1.00        6 .  0 
     1.00        7 .  0 
 
 Stem width:      1.00 
 Each leaf:       1 case(s) 

 
3.3  ^;กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C `;V 

<BSWKBIMR7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC    
           3.3.1)  ^;กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C

mWS<8C  A8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C  `;VA8BC<JK
A8BCLMKBNOWKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<CกgRI`;Va;G7<Va8gB7IGก>TกUBก;hgCdW;R7 
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`;VIGก>TกUBก;hgCA8XAhC  FX8gB  กgRIL<?SIIGก>TกUBก;hgCdW;R7C?A8BC<JKA8BCLMKBNOL<PQR7กB<
;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI
8<<=ก<<C  `;VA8BC<JKA8BCLMKBNOWKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<C@J7ก8gBIGก>TกUB
ก;hgCA8XAhCRSgB7C?IGS@_BAGZdB7@k9[9 (t s test = 4.875, p = 0.000; t s test = 4.634, p = 
0.000; t s test = 3.168, p = 0.003 [BC;_BWGX)  <BS;VLR?SWWG7[B<B7 4.21  �TQ7OBก^;
กB<>TกUBd?Q:WK`@W7NaKLatI8gBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JK
A8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C  `;VA8BC<JKA8BCLMKBNOWKBI
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CกgRIL<?SI<Va8gB7IGก>TกUBก;hgCdW;R7C?A8BC`[ก[gB7OBก
IGก>TกUBก;hgCA8XAhC  WG7IG\IOT7[KR7dW@RXmWSNiKกB<89LA<BVabA8BC`Y<Y<8I<g8C (ANCOVA) 
^;กB<>TกUB  NIWKBIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JKA8BC
LMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C  `;VA8BC<JKA8BCLMKBNOWKBIY<VLld
MR7กB<;RกL;?SI8<<=ก<<C  FX8gB 89e?กB<@RId?Q`[ก[gB7กGI@g7^;[gRA8BC<JKA8BCLMKBNOL<PQR7
กB<;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI
8<<=ก<<C  `;VA8BC<JKA8BCLMKBNOWKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<Ca;G7L<?SI<Va8gB7
IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhCRSgB7C?IGS@_BAGZdB7@k9[9 (F = 12.307,  
p = 0.001; F = 19.511, p = 0.000; F = 5.872, p = 0.021 [BC;_BWGX)  <BS;VLR?SWWG7[B<B7 
4.23   

3.3.2) ^;กB<LY<?SXLd?SXRG[<BกB<;RกL;?SI8<<=ก<<COBกกB<LM?SI 
L<?S7A8BC<Va8gB7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC  FX8gB  IGก>TกUBก;hgCdW;R7
C?RG[<BกB<;RกL;?SI8<<=ก<<C`[ก[gB7OBกIGก>TกUBก;hgCA8XAhCRSgB7C?IGS@_BAGZdB7@k9[9  
(t s test = -2.760, p = 0.010)  mWSIGก>TกUBก;hgCdW;R7C?RG[<BกB<;RกL;?SI8<<=ก<<C[Q_Bก8gB
IGก>TกUBก;hgCA8XAhCRSgB7C?IGS@_BAGZdB7@k9[9 (t s test = -2.760, p = 0.005)  <BS;VLR?SWWG7
[B<B7 4.22 
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[B<B7 4.22 ^;กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<Va8gB7IGก>TกUB
ก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC 

A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C @RIWK8SmY<`ก<C @RIYก[9 t p 
 x  SD. x  SD.   
���
�0�ก!�� (กG��
�� �)       
1. mWS<8C 15.76 4.23 9.38 3.54 4.875** .000 
2. WKBIกB<[GW@9IMKRA8BC� 12.29 3.15 7.56 2.97 4.634** .000 
3. WKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<C 3.48 1.78 1.81 1.28 3.168** .003 
�����!��  (����
�� �)       
กB<LM?SIL<?S7A8BC 8.47 13.86 27.89 23.45 -2.760* .010 

[B<B7 4.23 ^;กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<Ca;G7L<?SI<Va8gB7
IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhCmWSNiKกB<89LA<BVabA8BC`Y<Y<8I<g8C 
(ANCOVA) 

A8BC<JKA8BC
LMKBNOL<PQR7กB<
;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB x  SD. SS df MS F p @<hY 

AV`IIa;G7L<?SI 1. ($ ���         
      AV`IIกgRIL<?SI   72.267 1 72.267 3.297 .078  
      89e?กB<@RI   269.764 1 269.764 12.307** .001 1.1 >1.2 
      1.1 ก;hgCdW;R7 21.76 4.83       
      1.2 ก;hgCA8XAhC 12.38 4.84       
      A8BCA;BWLA;PQRI   745.293 34 21.920    
      <8C   13213.000 37     
 2. $'	�ก	�!�$���M         
     AV`IIกgRIL<?SI   1.438 1 1.438 .139 .711  
     89e?กB<@RI   201.464 1 201.464 19.511** .000 2.1 >2.2 
     2.1 ก;hgCdW;R7 15.86 3.07       
     2.2 ก;hgCA8XAhC 9.56 3.31       
     A8BCA;BWLA;PQRI   351.070 34 10.326    
     <8C   7096.000 37     
 3. $'	����
.�M         
     AV`IIกgRIL<?SI   47.289 1 47.289 11.247** .002  
     89e?กB<@RI   24.692 1 24.692 5.872* .021 3.1 >3.2 
     3.1 ก;hgCdW;R7 5.90 2.36       
     3.2 ก;hgCA8XAhC 2.81 2.29       
     A8BCA;BWLA;PQRI   142.958 34 4.205    
     <8C   1049.000 37     



 
 

����� 5 

��"�T�ก	�����   �.���	 T� ����'�
������ 

 กB<89OGSL<PQR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUB
<VWGXY<9ZZB[<?XIFP\I]BI^;กB<89OGS@_B<8O`;VกB<89LA<BVabLRก@B<C?8G[khY<V@7Ab 3 Y<VกB< 
APR (1) LFPQR89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C
MR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7[gB7กGI (2) LFPQRFGHIBmY<`ก<CกB<FGHIBA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBCaB89dSB;GS `;V (3) LFPQR[<8O@RX^;
กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<Cd?QFGHIBMT\I 
 กB<89OGSC? 3 <VSVmWS<VSVd?Q 1 `Xg7LYoI 2 [RI APR [RId?Q 1  LYoIกB<89OGSLi97@_B<8O
<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[IGก>TกUB
<VWGXRhWC>TกUB  ก;hgC[G8RSgB7LYoII9@9[IGก>TกUB<VWGXRhWC>TกUBMR7CaB89dSB;GS<G]XB;`;V
CaB89dSB;GSLRกiI  A<RXA;hCdG\7Y<9ZZB[<?  Y<9ZZBmd  `;VY<9ZZBLRกNI 3 ก;hgC@BMB89iB  
:WK`กg CIhUS>B@[<b`;V@G7AC>B@[<b  89dSB>B@[<b@hMlBF `;V89dSB>B@[<b`;VLdAmIm;S?  
O_BI8I 611 AI�TQ7:WKCBWK8SกB<@hgC`XXa;BSMG\I[RI (multistage sampling) `;V[RId?Q 2 LYoI
กB<89OGSLRก@B<LFPQR89LA<BVabY<VLldMR7กB<;RกL;?SI8<<=ก<<COBก89dSBI9FIebNI<VWGX
Y<9ZZBmd`;VY<9ZZBLRกMR7A=VA<h>B@[<b  OhqB;7ก<=bCaB89dSB;GS  O_BI8I 110 L;gC  
<VSVd?Q 2 LYoIกB<FGHIBmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CMR7
IGก>TกUBCaB89dSB;GS  mWSlBSa;G7OBกกB<FGHIB`;VY<GXY<h7mY<`ก<C`;K8OV:WKmY<`ก<CกB<
FGHIBA8BC<JKA8BCLMKBNO�TQ7Y<VกRXWK8S@g8Id?QLYoILIP\RaB  @g8Id?QLYoIก9Oก<<C `;V@g8IMR7กB<
Y<VLC9I^;  `;V<VSVd?Q 3 LYoIกB<89OGSกTQ7dW;R7LFPQRFGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<COBกmY<`ก<Cd?Q:WKFGHIBMT\I  NiKก;hgC[G8RSgB7LYoIIGก>TกUBiG\IYrd?Q 2  @BMB89iB
LdAmIm;S?`;V@PQR@B<กB<>TกUB  A=VA<h>B@[<bRh[@Baก<<C  CaB89dSB;GSLdAmIm;S?<BiC7A;
eGZXh<?  O_BI8I 37 AI  `;VNiKกB<89LA<BVabMKRCJ;Li97Y<9CB=WK8S@k9[9lBAX<<SBS  กB<89LA<BVab
A8BC`Y<Y<8I`XX@BCdB7 (three s way ANOVA)  กB<89LA<BVabAgBd? (t s test)  `;VกB<
89LA<BVabA8BC`Y<Y<8I<g8C (ANCOVA) @_Ba<GX^;กB<89OGS@<hY:WKWG7I?\ 
��"�T�ก	�����  
 ^;กB<>TกUBO_B`Iก:WK[BC8G[khY<V@7AbMR7กB<89OGS  WG7I?\ 

1. LFPQR89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI
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8<<=ก<<CMR7I9@9[IGก>TกUBCaB89dSB;GSd?QC?lJC9a;G7[gB7กGI  mWS8G[khY<V@7AbNIMKRI?\OVNiK^;
กB<89LA<BVabOBก<VSVd?Q 1 [RId?Q 1  `;VOBก<VSVd?Q 1 [RId?Q 2  �TQ7@<hY^;กB<89OGS:WKWG7I?\ 
�� ���� 1 !����� 1  T�ก	���

�	��#��$��
�	��+'
�	�
�'	%���	��ก!	����
.����ก	�
��ก
�� ����,ก����������!��ก12ก3	��$���"$�12ก3	   

LCPQR89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C
LYoI<BSWKBI  FX8gB  WKBId?QI9@9[IGก>TกUBC?<VWGXAV`IIL~;?QSA8BC<JKA8BCLMKBNOO_B`Iก[BC
Y<VLldMR7กB<;RกL;?SI8<<=ก<<C@J7d?Q@hW APR WKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  <R7;7CB
LYoIA8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7  ;_BWGXd?Q 3 `;V 4 d?QC?AV`IIL~;?QSRSJgNI<VWGX
LW?S8กGI  :WK`กg WKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W `;VWKBIกB<;RกL;?SI8<<=ก<<C
MR7[ILR7  ;_BWGXd?Q 5 LYoIกB<kRWA8BCRSgB7:CgLaCBV@C  `;V;_BWGX@hWdKBSd?QI9@9[IGก>TกUBC?
<VWGXAV`IIL~;?QSA8BC<JKA8BCLMKBNO[Q_Bd?Q@hW  :WK`กg WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I 
 ^;กB<>TกUBA8BC`[ก[gB7<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  NI@g8II?\
OV`Xg7:WKLYoI  1) ^;กB<>TกUBA8BC`[ก[gB7<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB 
`;V@BMB89iBd?QC?^;[gRA8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
mWS<8C  2) ^;กB<>TกUBA8BC`[ก[gB7<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBI  
^;กB<>TกUBFX8gB 

1)  ^;กB<89LA<BVabA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C[BC 
Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iB  FX8gB IGก>TกUBd?Q>TกUBRSJgNIY<VLld
MR7CaB89dSB;GSMR7<G]XB;C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
mWS<8C@J7ก8gBIGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GSLRกiI  IGก>TกUBd?Q>TกUBRSJgNI
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OBกY<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 



159 
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RSgB7:CgLaCBV@C@J7d?Q@hW  <R7;7CBLYoI<VWGXY<9ZZB[<?  `;V<VWGXY<9ZZBmd[BC;_BWGX  @g8I
@BMB89iB FX8gB@BMB89iB89dSB>B@[<b`;VLdAmIm;S?C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<
kRWA8BCRSgB7:CgLaCBV@C@J7d?Q@hW  <R7;7CBLYoI@BMB89iB89dSB>B@[<b@hMlBF `;V@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<b[BC;_BWGX 
 ^;กB<89LA<BVabA8BC`[ก[gB7<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
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`[ก[gB7กGI `;V 3) <VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 
          (2.5) ^;กB<89LA<BVabA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBI
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A8BCA9W@J7ก8gBIGก>TกUBd?Q>TกUBRSJgNICaB89dSB;GSLRกiI  IGก>TกUB<VWGXY<9ZZBLRกC?AV`II



161 
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^;กB<89LA<BVabA8BC`[ก[gB7<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBI
A8BCA9W FX8gB A8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBI
A8BCA9W:WK<GXR9de9F;OBกY<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 
             (2.6) ^;กB<89LA<BVabA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7
[BCY<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iB FX8gBIGก>TกUBCaB89dSB;GS
<G]XB;C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7@J7ก8gB
CaB89dSB;GSLRกiI  IGก>TกUBNI<VWGXY<9ZZBLRกC?AV`IIL~;?QS@J7d?Q@hW  <R7;7CBLYoIY<9ZZB
md`;VY<9ZZB[<?[BC;_BWGX  @g8I@BMB89iBd?QC?AV`IIL~;?QS@J7d?Q@hWAPR @BMB89iB89dSB>B@[<b
@hMlBF  <R7;7CBLYoI@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  `;V@BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<bC?AV`IIL~;?QS[Q_Bd?Q@hW 

^;กB<89LA<BVabA8BC`[ก[gB7<Va8gB7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V
@BMB89iBd?QC?^;[gRA8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7 
FX8gB A8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7:WK<GXR9de9F;
OBก  1) Y<VLldMR7CaB89dSB;GS `;V<VWGXกB<>TกUBd?Q`[ก[gB7กGI `;V 2) <VWGXกB<>TกUB `;V
@BMB89iBd?Q`[ก[gB7กGI 
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AV`IIL~;?QSY<VLldMR7กB<;RกL;?SI8<<=ก<<C@J7d?Q@hWAPR Y<VLldกB<RKB7R97d?Q:CgkJก[KR7  
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Y<VLldMR7กB<;RกL;?SI8<<=ก<<C<BSWKBI  ^;กB<>TกUBC?WG7I?\ 

1) ^;กB<89LA<BVabA8BC`[ก[gB7<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;V 
lBA89iBd?QC?^;[gRA8BC`[ก[gB7MR7Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C  FX8gB 
89dSBI9FIebY<9ZZBmdC?AV`IIL~;?QSMR7Y<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C@J7ก8gB
89dSBI9FIebY<9ZZBLRก `;VFX8gB89dSBI9FIebd?QC?Yrd?Q@_BL<tOกB<>TกUBNIig87Yr 2545 s 2549 C?
AV`IIL~;?QSMR7Y<VLldกB<;RกL;?SI8<<=ก<<CmWS<8C@J7d?Q@hW  <R7;7CBLYoI89dSBI9FIebd?QC?
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lBA89iBd?QC?^;[gRA8BC`[ก[gB7MR7Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C  FX8gB A8BC
`[ก[gB7MR7Y<VLldMR7กB<;RกL;?SI8<<=ก<<CmWS<8C:WK<GXR9de9F;OBก<VWGXกB<>TกUB  Yrd?Q
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89dSBI9FIebNI<VWGXY<9ZZBmdC?AV`IIL~;?QSY<VLldกB<;RกL;?SI8<<=ก<<CXB7@g8I@J7ก8gB
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lBA89iBd?QC?^;[gRY<VLldMR7กB<kRWA8BCRSgB7:CgLaCBV@C FX8gBกB<;RกL;?SI8<<=ก<<C
Y<VLldกB<kRWA8BCRSgB7:CgLaCBV@C:Cg:WK<GXR9de9F;OBก<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB 
`;VlBA89iBd?Q`[ก[gB7กGI 
                  (2.3)  ^;กB<>TกUBA8BC`[ก[gB7<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;V
lBA89iBd?QC?^;[gRกB<;RกL;?SI8<<=ก<<CY<VLldกB<RKB7R97d?Q:CgkJก[KR7  FX8gB  89dSBI9FIebNI
<VWGXY<9ZZBLRกC?AV`IIL~;?QSกB<;RกL;?SI8<<=ก<<CY<VLldกB<RKB7R97d?Q:CgkJก[KR7@J7ก8gBNI
<VWGXY<9ZZBmd  Yrd?Q@_BL<tOกB<>TกUBMR789dSBI9FIebFX8gB   89dSBI9FIebd?QC?ig87Yrd?Q@_BL<tO
กB<>TกUBig87Yr 2540 s 2544 C?AV`IIL~;?QSกB<;RกL;?SI8<<=ก<<CY<VLldกB<RKB7R97d?Q:Cg
kJก[KR7@J7d?Q@hW  <R7;7CBLYoI89dSBI9FIebd?Q@_BL<tOกB<>TกUBNIig87Yr 2545 s 2549 `;V
89dSBI9FIebd?Q@_BL<tOกB<>TกUBNIig87Yr  2535 s 2539  @g8I89dSBI9FIebd?QC?ig87Yrd?Q@_BL<tO
กB<>TกUBNIYr  2529 s 2534 `;Vig87Yr 2550 s 2552 C?AV`IIL~;?QSกB<;RกL;?SI8<<=ก<<C
Y<VLldกB<RKB7R97d?Q:CgkJก[KR7LdgBกGI`;V[Q_Bd?Q@hW[BC;_BWGX  89dSBI9FIebMR7lBA89iB B C?
AV`IIL~;?QSกB<;RกL;?SI8<<=ก<<CY<VLldกB<RKB7R97d?Q:CgkJก[KR7@J7d?Q@hW  <R7;7CBLYoI
lBA89iB A  ;_BWGXd?Q@BCLYoIlBA89iB D  `;VlBA89iB C d?QC?AV`IIL~;?QSกB<;RกL;?SI
8<<=ก<<CY<VLldกB<RKB7R97d?Q:CgkJก[KR7[Q_Bd?Q@hW[BC;_BWGX 
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 ^;กB<89LA<BVabA8BC`[ก[gB7<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iB
d?QC?^;[gRกB<;RกL;?SI8<<=ก<<CY<VLldกB<RKB7R97d?Q:CgkJก[KR7  FX8gBกB<;RกL;?SI8<<=ก<<C
Y<VLldกB<RKB7R97d?Q:CgkJก[KR7:Cg:WK<GXR9de9F;OBก<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;V
lBA89iBd?Q`[ก[gB7กGI 
!�����  2 ก	�F�O�	(���ก��ก	�F�O�	
�	��+'
�	�
�'	%�
�0���ก	���ก
�� �
���,ก��� 
 OBกกB<I_BMKRCJ;d?Q:WKOBกกB<dXd8I8<<=ก<<Cd?QLก?QS8MKR7กGXกB<FGHIBmY<`ก<C
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  ^;d?Q:WKOBกกB<>TกUB<VSVd?Q 1 [RId?Q 1 กB<
89LA<BVab<VWGXA8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C `;V^;d?Q:WK
OBกกB<>TกUB<VSVd?Q 1 [RId?Q 2 กB<89LA<BVabY<VLldMR7กB<;RกL;?SI8<<=ก<<COBกกB<
[<8O@RX89dSBI9FIebCBNiKLYoIMKRCJ;Y<VกRXNIกB<FGHIBmY<`ก<C  ^;กB<FGHIBmY<`ก<Cd?Q
:WKOVY<VกRXWK8S 3 @g8I APR @g8Id?QLYoILIP\RaB  @g8IMR7ก9Oก<<C `;V@g8IMR7กB<Y<VLC9I^;   
^JK89OGS:WKaBAh=lBFMR7mY<`ก<Cd?Q:WKFGHIBMT\I  OBกIG\I:WKI_BCBdW;R7NiK@RIกGXก;hgC[G8RSgB7
O<97   mWS:WKd_BกB<Y<GXY<h7NI@g8IMR789e?กB<@RI  LIP\RaB`;V<BS;VLR?SW  RhYก<=bd?QNiK
Y<VกRXกB<@RI  <VSVL8;B `;VY<9CB=7BId?QCRXaCBSNaKIGก>TกUBd_BlBSa;G7OBกกB<L<?SI
WK8SmY<`ก<C    ^JK89OGS:WKd_BกB<Y<GXY<h7NI@g8IWG7ก;gB8กgRId?QOVI_BmY<`ก<C:YNiK@RIO<97NaKกGX
IGก>TกUBก;hgCLW9CNIA<G\7d?Q 2 NI;_BWGX[gR:Y       
!����� 3 T�ก	�F�O�	
�	��+'
�	�
�'	%�
�0���ก	���ก
�� ����,ก����	ก(���ก�����
)$'F�O�	�2I� 
 ^;กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBกmY<`ก<Cd?Q:WK
FGHIBMT\I  ^;d?Q:WK@<hY:WKWG7I?\ 
 (3.1)  ^;กB<LY<?SXLd?SXA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  
A8BC<JKA8BCLMKBNOWKBIกB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C `;VA8BC<JKA8BCLMKBNO
WKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<C<Va8gB7IGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<C  
`;VIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9  FX8gBIGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CC?
AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JKA8BCLMKBNOWKBI
กB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C `;VA8BC<JKA8BCLMKBNOWKBIY<VLldMR7กB<
;RกL;?SI8<<=ก<<C@J7ก8gBIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9 

(3.2)  ^;กB<LY<?SXLd?SXRG[<BกB<;RกL;?SI8<<=ก<<COBกกB<LM?SIL<?S7A8BC<Va8gB7 
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IGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<C  `;VIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9  FX8gB 
IGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CC?AV`IIL~;?QSRG[<BกB<;RกL;?SI8<<=ก<<C[Q_Bก8gB
IGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9 
�.���	 T�ก	�����  
          OBกMKRAKIFXNIกB<>TกUBA<G\7I?\   C?Y<VLWtI@_BAGZd?Q^JK89OGSI_BCBRl9Y<BSO_BI8I 3 
Y<VLWtI  Y<VLWtId?Q 1 APR A8BC<JKA8BCLMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<C  
Y<VกRXWK8S 1) A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  2) A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBI    Y<VLWtId?Q 2 กB<;RกL;?SI8<<=ก<<CNI7BI89dSBI9FIeb  
Y<VกRXWK8S 1)  กB<;RกL;?SI8<<=ก<<CmWS<8C  2) กB<;RกL;?SI8<<=ก<<C<BSWKBI   `;V
Y<VLWtId?Q 3 ^;d?Q:WKOBกกB<NiKmY<`ก<CNIกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C   <BS;VLR?SW`[g;VY<VLWtIC?WG7I?\ 

���
$P���� 1 
�	��+'
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�'	%���	��ก!	����
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�� ����,ก��� 
1) A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  OBกกB<@_B<8O`;V 

89LA<BVabMKRCJ;FX8gBCaB89dSB;GSMR7<G]XB;C?A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
mWS<8C@J7ก8gBCaB89dSB;GSLRกiINI`dXdhก<VWGXกB<>TกUB`;V@BMB89iB  SกL8KI@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<bNI<VWGXY<9ZZB[<?LdgBIG\Id?QCaB89dSB;GSLRกiI:WKAV`IIA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C@J7ก8gBCaB89dSB;GS<G]XB;  �TQ7RBOOVLYoI:WK8gB
CaB89dSB;GS<G]XB;C?mRกB@NIกB<AGWL;PRกIGก>TกUBd?QC?A8BC<JK`;VC?Ah=lBF@J7ก8gBLMKBCBL<?SI
:WKกgRICaB89dSB;GSLRกiI  mWSCaB89dSB;GSLRกiIOVC?กB<LIKIกB<<GXIGก>TกUBd?QC?A8BCLYoI
eh<ก9OCBกก8gBCaB89dSB;GS<G]XB;  OT7LIKIAh=lBFIKRSก8gBNIกB<<GXIGก>TกUBLMKBCB>TกUB[gR  
dG\7I?\^JKL<?SId?QC?Ah=lBF@J7OVL;PRกL<?SINICaB89dSB;GS<G]XB;d?QC?iPQRL@?S7กgRI  ^;OBกกB<>TกUB
d?Q^gBICB:WKFX8gB  ^JKL<?SId?QC?^;@GC�de9�dB7กB<L<?SI@J7ก8gBOVC?กB<;RกL;?SI8<<=ก<<C[Q_Bก8gB
^JKL<?SId?QC?^;@GC�de9�dB7กB<L<?SI[Q_B (Selwyn, 2008)  �TQ7@g8IaITQ7RBOLYoI^;CBOBกกB<[<VaIGก
<JK8gBกB<ก<Vd_BNWkJกa<PR:CgkJก[KR7[BC@kBIกB<=b `;V^JKL<?SId?QC?^;@GC�de9�dB7กB<L<?SI@J7ก8gB
OVC?A8BCLiPQRCGQINIA8BC@BCB<kMR7[INIกB<d_B7BI[BCd?QRBOB<Sb:WKCRXaCBSNaKd_B  OT7d_B
NaKC?กB<;RกL;?SI8<<=ก<<CNI<VWGX[Q_Bก8gB  �TQ7@RWA;KR7กGXกB<>TกUBMR7 Seval (2010: 
4985) d?Q:WKFX8gBIGก>TกUBd?QC?กB<<GX<JKA8BC@BCB<kMR7[ILR7@J7ก8gBOVC?`I8mIKCd?QOVC?A8BC:Cg
�PQR@G[SbdB789iBกB<d?Q[Q_Bก8gBWK8S  RSgB7:<กt[BCNI@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bNI
<VWGXY<9ZZB[<?  ก;GXFX8gBCaB89dSB;GS<G]XB;:WKAV`II[Q_Bก8gBCaB89dSB;GSLRกiI  �TQ7RBO
LYoI^;@PXLIPQR7CBOBกกB<d?Q^JK89OGS:WKNiKก;hgC[G8RSgB7d?QC?A8BCa;Bกa;BSMR7CaB89dSB;GS`;V
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A=V89iB  mWSL~FBVก;hgC[G8RSgB7NI<VWGXY<9ZZB[<?  @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bd?Q
^JK89OGS:WKNiKCaB89dSB;GS<BilG�LYoIก;hgC[G8RSgB7  RBOLYoI:Y:WK8gBIGก>TกUBd?Q<GXLMKBCBL<?SINI
CaB89dSB;GS<BilG�OVC?A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C[Q_Bก8gBIGก>TกUBd?Q>TกUB
RSJgNICaB89dSB;GSd?Q@G7กGWdX87CaB89dSB;GSLW9C  OT7C?^;d_BNaKmWSlBF<8C`;K8@BMB89iB
WG7ก;gB8:WKAV`II[Q_Bก8gBCaB89dSB;GSLRกiI:WK  IRกOBกI?\NI@BMB89iB89dSB>B@[<b@hMlBF  NI
<VWGXY<9ZZBmdMR7CaB89dSB;GSLRกiISG7FX8gBC?AV`II[Q_Bก8gBY<9ZZB[<?CBก  กtRBOLYoI^;
@PXLIPQR7CBOBกก;hgC[G8RSgB7d?Q^JK89OGSNiKNIกB<>TกUBC?A8BCa;Bกa;BS  �TQ7^JK89OGS:Cg:WKNiK@BMB89iB
LW?S8กGINIกB<LกtXMKRCJ;dG\7NI<VWGXY<9ZZB[<?  Y<9ZZBmd `;VY<9ZZBLRก mWS@BMB89iBd?QLกtX
ก;hgC[G8RSgB7NI<VWGXY<9ZZBmdLYoI@BMB89iB`FdSb`^I:dS  กB<L<?SIกB<@RIOVLIKI:Yd?QdGกUV
dB789iBi?F`;VLdAI9ANIdB7Y�9XG[9CBกก8gBLIKIL<PQR7MR7dGกUVdB7กB<LM?SI @g8INI<VWGX
Y<9ZZB[<?OVLกtXMKRCJ;OBก`FdS>B@[<b   WG7IG\IA8BC@BCB<kMR7^JKL<?SId?QL<?SINI89iBLRก
`[ก[gB7กGIOT7C?:CgLaCPRIกGI�TQ7RBOC?^;d_BNaKAV`IIL~;?QSNI<VWGXY<9ZZBmd[Q_Bก8gB<VWGX
Y<9ZZB[<?:WK  
 MKRCJ;OBกกB<>TกUBSG7FXR?ก8gB  NI<VWGXY<9ZZB[<?AV`IIA8BC<JKA8BCLMKBNONI
<Va8gB7@BMB89iB[gB7 � C?ig87agB7OBกกGIAgRIMKB7CBก  `[gLCPQRLYoI<VWGXY<9ZZBmd`;VY<9ZZB
LRกA8BCagB7MR7AV`IINI`[g;V@BMB89iBOV;W;7`;VLMKBNก;KกGICBกMT\I  dG\7I?\IgBOVLYoILF<BV
NI<VWGXY<9ZZB[<?IGก>TกUBd?Q<GXLMKBCBL<?SINI`[g;V@BMB89iBSG7:CgAgRSC?FP\I]BIA8BC<JKA8BC
LMKBNONIL<PQR7MR7กB<;RกL;?SI8<<=ก<<CLdgBกGIกGXIGก>TกUBNI<VWGXY<9ZZBmd`;VY<9ZZB
LRก  `[gLCPQRIGก>TกUB:WKLMKBCBL<?SINIa;Gก@J[<<VWGXY<9ZZBmd`;VY<9ZZBLRก`;K8  IGก>TกUB
OV[KR7C?กB<d_B89dSBI9FIeb  �TQ7a;Gก@J[<:WKLIKIกB<LM?SI`;VกB<RKB7R97d?QkJก[KR7  ^JKL<?SIOT7C?กB<
Y<GXFP\IA8BC<JKNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<Cd_BNaKC?A8BC<JKA8BCLMKBNOLF9QCMT\I  ig87agB7
MR7AV`IIOT7;W;7  ^JKL<?SINI`[g;V@BMB89iBMR7Y<9ZZBmd`;VY<9ZZBLRกOT7C?AV`IIA8BC<JK
A8BCLMKBNOmWS<8C@J7MT\I[BC;_BWGX  �TQ7 Harding `;VA=V (Harding, et al., 2007) :WKFX8gB
IGก>TกUBNI<VWGXกB<>TกUBd?Q@J7MT\IOVC?F�[9ก<<CกB<mก7IKRSก8gBIGก>TกUBNI<VWGXiG\Id?Q[Q_Bก8gB 
(Kisamore, Stone and Jawahar, 2007: 388; Bisping, Patron and Roskelley, 2008)  �TQ7<8C
:YkT7NI`7gMR7กB<SGXSG\7iGQ7NONIกB<ก<Vd_BA8BC^9W`;VA8BCC?O<9Se<<C (Smyth, Davis and 
Kroncke, 2009)  NIก<=?I?\OVLatI:WK8gB IGก>TกUBNI<VWGXY<9ZZBmd`;VY<9ZZBLRกOV
F9OB<=BกB<ก<Vd_BA8BC^9WRSgB7C?8hH9lB8VCBกก8gB  dG\7I?\LYoI^;CBOBกA8BC@BCB<kNIกB<
A9W:WKRSgB7<RXARXRGILYoI^;LIPQR7CBOBกกB<C?Y<V@XกB<=bNIกB<d_B7BI`;VกB<NiKi?89[[BC
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RBShd?QLF9QCCBกMT\I  กB<F9OB<=B8gB@kBIกB<=bNWLYoIกB<;RกL;?SI8<<=ก<<Ca<PR:CgOT7F9OB<=B
:WKRSgB7;Tก�T\7ก8gBNI^JKL<?SId?Q>TกUBRSJgNI<VWGXY<9ZZB[<? 

2) A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBI   ^JK89OGSOV:WKRl9Y<BS^; 
[BC;_BWGXdG\7 6 WKBIWG7I?\ 

       (2.1)  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW  กB<>TกUB:WKFX 
8gBC?A8BC`[ก[gB7MR7Y<VLldMR7CaB89dSB;GS`;V<VWGXกB<>TกUBd?Q@g7^;[gRกB<;RกL;?SI
8<<=ก<<CdG\7aCW  mWSFX8gBY<9ZZBLRก`;VY<9ZZBmdMR7CaB89dSB;GS<G]XB;C?AV`IIL~;?QS
WKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW@J7ก8gBCaB89dSB;GSLRกiI  SกL8KIY<9ZZB[<?LdgBIG\Id?Q
CaB89dSB;GS<G]XB;:WKAV`II[Q_Bก8gBCaB89dSB;GSLRกiI  `;VFX8gBig87agB7MR7AV`IIL~;?QS
<Va8gB7Y<9ZZBLRก  Y<9ZZBmd `;VY<9ZZB[<?MR7CaB89dSB;GS<G]XB;CBกก8gBCaB89dSB;GS
LRกiI  <8CdG\7:WKFX8gBC?A8BC`[ก[gB7MR7<VWGXกB<>TกUB`;V@BMB89iBd?Q@g7^;[gRกB<;Rก
L;?SI8<<=ก<<CdG\7aCW  mWS@BMB89iB[gB7 � OVC?AV`IIL~;?QSWKBIกB<;RกL;?SI8<<=ก<<C
dG\7aCW@J7MT\ILCPQR<VWGXกB<>TกUB@J7MT\I  SกL8KI@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bLdgBIG\Id?Q
Y<9ZZBmd`;VY<9ZZBLRกC?AV`IINก;KLA?S7กGI  mWSY<9ZZBmdC?AV`IIL~;?QS@J7ก8gBY<9ZZB
LRกL;tกIKRS  `;VSG7FX8gBNI@BMB89iB89dSB>B@[<b@hMlBF  Y<9ZZBmd:WKAV`IIL~;?QSWKBIกB<
;RกL;?SI8<<=ก<<CdG\7aCW[Q_Bก8gBNI<VWGXY<9ZZB[<?  ^;กB<>TกUBd?Q:WKC?A8BCA;KBSA;T7กGI
กGX^;d?Q:WKFXOBกกB<;RกL;?SI8<<=ก<<CmWS<8C  mWS@IGX@IhI8gBIGก>TกUBCaB89dSB;GS
<G]XB;C?A8BC<JKA8BCLMKBNOCBกก8gBCaB89dSB;GSLRกiIRGILIPQR7CBOBกCaB89dSB;GS<G]XB;C?
mRกB@NIกB<AGWL;PRก^JKL<?SId?QC?Ah=lBF@J7:8KกgRI:WKCBกก8gB`;VIGก>TกUBd?QC?A8BC@BCB<kNI
กB<L<?SI@J7OV`Mg7MGI`;VMSGIMGI`Mt7NIกB<L<?SI<JKCBกก8gBIGก>TกUBd?QC?^;@GC�de9�[Q_BNIกB<L<?SI
d?QCGก;VL;S  :CgLRBNON@gNIกB<L<?SI<JKOT7C?F�[9ก<<CกB<;RกL;?SI8<<=ก<<CCBกก8gBWK8S 
(Selwyn, 2008) ^;กB<>TกUBd?Q:WK@RWA;KR7กGX Atmeh `;V AI - Khadash (2008) d?QFX8gB
IGก>TกUBd?QC?Lก<WL~;?QS@J7OVmก7IKRSก8gB  IRกOBกI?\ig87agB7MR7AV`IINICaB89dSB;GS<G]XB;
SG7C?CBกก8gBCaB89dSB;GSLRกiI  `@W7NaKLatI8gBNI<VWGXกB<>TกUBd?Q@J7MT\ICaB89dSB;GS<G]XB;C?
A8BC@BCB<k`;VC?Y�OOGSNIWKBI[gB7 � :Cg8gBOVLYoI;GกU=VMR7LFPQRI<g8CiG\IL<?SI  Ah=lBFMR7
RBOB<SbY<VO_B89iBd?QLRP\R[gRกB<FGHIBA8BC<JKA8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C
dG\7aCWNaKกGX^JKL<?SI:WKW?ก8gB^JKL<?SId?Q>TกUBRSJgNICaB89dSB;GSLRกiI  ^;กtAPRLCPQR^JKL<?SIL<?SINI
<VWGXd?Q@J7MT\I  A8BC<JKA8BCLMKBNONIL<PQR7กB<;RกL;?SI8<<=ก<<CdG\7aCWกt@J7MT\I[BC;_BWGX 
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 A8BC`[ก[gB7MR7AV`IINI`[g;V@BMB89iB  LYoIกB<XRก8gBXB7@BMB89iBC?กB<FGHIB
A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW:WKW?CBกก8gB@BMB89iBRPQI  LigI NI<VWGX
Y<9ZZBmd`;VY<9ZZBLRก  @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  C?กB<FGHIBA8BC<JKA8BC
LMKBNOWKBII?\RSJgNI<VWGXNก;KLA?S7กGI  NIM=Vd?QXB7@BMB89iBกtC?A8BC`[ก[gB7MR7A8BC<JKA8BC
LMKBNOmWSY<9ZZBmd:WKAV`II[Q_Bก8gBY<9ZZB[<?  LigI @BMB89iB89dSB>B@[<b@hMlBF  �TQ7LCPQR
F9OB<=B`;K8OVLatI:WK8gB`[g;VA=V89iBกt<GXIGก>TกUBLMKBCBL<?SImWSC?AV`IINIกB<<GXLMKBCB
L<?SI:CgLdgBกGI  XB7A=VกtC?AV`IIกB<AGWL;PRกLMKBL<?SIRSJgNI<VWGX@J7`;V[Q_B;Wa;GQIกGI:Y  OT7
IgBOVC?^;[gRA8BC<JKA8BCLMKBNONI[G8^JKL<?SId?QC?RSJgRSgB7`[ก[gB7กGI  `;V^;กB<>TกUBกtSG7
@IGX@IhI7BI89OGSd?Q^gBICBd?QFX8gBA=V89iBd?Q`[ก[gB7กGIMR7IGก>TกUBC?^;[gRกB<mก7d?Q`[ก[gB7
กGI (Harding, et al., 2007; Eastman, Eastman and Iyer, 2008; Smyth, Davis and Kroncke, 
2009)  `;VR?ก@g8IaITQ7IgBOVLYoI^;MR7กB<LกtX<8X<8CMKRCJ;OBกก;hgC[G8RSgB7d?QC?@BMB89iB:Cg
LaCPRIกGIdG\7NI<VWGXY<9ZZB[<?  Y<9ZZBmd `;VY<9ZZBLRก  OT7RBOC?^;d_BNaKIGก>TกUBNIXB7
@BMB89iBC?AV`IIA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW@J7ก8gBNIXB7
@BMB89iB:WK  ^;กB<>TกUBOT7:CgLYoI:Y[BC;_BWGXd?Q8gBY<9ZZBmdIgBOVC?A8BC<JKA8BCLMKBNOWKBI
กB<;RกL;?SI8<<=ก<<CdG\7aCW@J7ก8gBY<9ZZB[<?  `[g^;d?Q:WKก;GX[<7กGIMKBC 

       (2.2)  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  ^;กB<>TกUB:WK
FX8gBC?A8BC`[ก[gB7MR7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iBd?Q@g7^;[gR
A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I  mWSFX8gBCaB89dSB;GS<G]XB;NI<VWGX
Y<9ZZB[<?OVC?ig87agB7MR7AV`IINI`[g;V@BMB89iBCBกก8gBCaB89dSB;GSLRกiI  @BMB89iB
89dSB>B@[<b`;VLdAmIm;S? `;V89dSB>B@[<b@hMlBFOV:WKAV`IIL~;?QSNIWKBII?\@J7ก8gB
CaB89dSB;GSLRกiI  SกL8KI@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bd?Q:WKAV`IIL~;?QS[Q_Bก8gB
CaB89dSB;GSLRกiI  <8CdG\7SG7FXWK8S8gB  @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  OBก<VWGX
Y<9ZZB[<?OIkT7Y<9ZZBLRกOVC?AV`IIL~;?QSLF9QC@J7MT\I[BC;_BWGX  mWSY<9ZZBLRกOVC?AV`II
@J7ก8gBCaB89dSB;GSLRกiICBก  @BMB89iB89dSB>B@[<b@hMlBF  dG\7NI<VWGXY<9ZZB[<?  Y<9ZZB
md `;VY<9ZZBLRกOVC?AV`IIL~;?QSd?QNก;KLA?S7กGI  @g8I@BMB89iB89dSB>B@[<b`;VLdAmIm;S?
AV`IIL~;?QSNI<VWGXY<9ZZB[<?OV@J7ก8gBY<9ZZBmd`;VY<9ZZBLRก  mWSY<9ZZBmd`;V
Y<9ZZBLRกOVC?AV`IIL~;?QS;W;7  NIM=Vd?QCaB89dSB;GSLRกiI  NI<VWGXY<9ZZB[<?`[g;V
@BMB89iBOVC?ig87agB7MR7AV`IINก;KLA?S7กGI  C?@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bd?QC?
AV`IIL~;?QS@J7d?Q@hW  <R7;7CBLYoI89dSB>B@[<b@hMlBF  `;V89dSB>B@[<b`;VLdAmIm;S?  mWS
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@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  OBกY<9ZZB[<?OIkT7Y<9ZZBLRก  CaB89dSB;GSLRกiI
OVC?AV`II;W[Q_B;7[BC;_BWGX  @BMB89iB89dSB>B@[<b@hMlBF  Y<9ZZBmdOVC?AV`II[Q_B;7
AgRIMKB7CBกLCPQRLd?SXกGIกGXY<9ZZB[<?  �TQ7LCPQRLY<?SXLd?SXกGX@BMB89iB89dSB>B@[<b@hMlBFMR7
CaB89dSB;GS<G]XB;`;K8CaB89dSB;GS<G]XB;OVC?AV`IIL~;?QS@J7ก8gBCaB89dSB;GSLRกiILYoI
RSgB7CBก`;VNIdhก<VWGXกB<>TกUB  @g8I@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  CaB89dSB;GS
LRกiI  OBก<VWGXY<9ZZB[<?OIkT7Y<9ZZBLRกOVC?AV`IIL~;?QSWKBII?\@J7MT\I[BC;_BWGX  OBก^;
d?Q:WKI?\  OVLatI:WK8gB  IGก>TกUBCaB89dSB;GS<G]XB;OVC?กB<FGHIBA8BC<JKA8BCLMKBNO:WKW?NI
@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  �TQ7@VdKRI:WKOBกAV`IId?Q@J7MT\I[BC;_BWGXLCPQR<VWGX
กB<>TกUB:WK@J7MT\I  NIdB7[<7กGIMKBC  IGก>TกUBCaB89dSB;GSLRกiIOVC?กB<FGHIBA8BC<JKA8BC
LMKBNO:WKW?ก8gBCaB89dSB;GS<G]XB;NI@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  `[g:CgW?NI@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<b  <8CdG\7@BMB89iB89dSB>B@[<b@hMlBFWK8Sd?QY<9ZZBmdAV`II
;W;7ก8gBNI<VWGXY<9ZZB[<?LYoIRSgB7CBก  �TQ7RBOOVLYoILF<BV8gBCaB89dSB;GS<G]XB;C?กB<
^;9[XG=�9[@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bNI<VWGX@J7CBRSgB7iKBIBI `;VA<RXA;hC
@BMB[gB7 � RSgB7ก8KB7M8B7  RBOB<SbC?Y<V@XกB<=b@J7NIกB<^;9[XG=�9[NI`[g;V<hgI  �TQ7OVLatI
MKRXกF<gR7MR7กB<LM?SI7BIMR7IGก>TกUB`;VC?Y<V@XกB<=bNIกB<`กK:M7BI  <8CdG\7@BCB<kd?Q
OVNaKA_B`IVI_BNIL<PQR7กB<LM?SI`;VกB<RKB7R97:WKLYoIRSgB7W?  `;VSG7LYoI@BMB89iBd?QLIKINIL<PQR7
MR7dB7d�U�?CBกก8gBdGกUVNIdB789iBi?F  กB<L<?SIกB<@RIOT7LIKIกB<LM?SI  กB<X<<SBS  
Re9XBSA8BCCBกก8gB@BMB89iBdB7WKBI89dSB>B@[<b`;VLdAmIm;S?  �TQ7@RWA;KR7กGXกB<>TกUB
MR7 Morgan (1996 RKB7kT7NI Flint, Clegg and Macdonald, 2006: 147) d?QFX8gB^JKL<?SIdB7
89dSB>B@[<b`;VA=9[>B@[<b  IGก>TกUBOVAhKILASกGXกB<@RX`;VกB<Y<VLC9I^;d?QNiK[G8L;PRก
`;VLIKIkT789e?กB<aBA_B[RXd?QkJก[KR7OBก[G8L;PRก  NIM=Vd?Q^JK L<?SIdB7CIhUS>B@[<b`;V
@G7AC>B@[<bOVLIKINaKIGก>TกUBRe9XBSA8BC`;VC?กB<NiKlBUB`;VA_BMR7[ILR7NIกB<LM?SI
[RXMKR@RXCBกก8gB  WG7IG\INIกB<>TกUBd?QC?<VWGX@J7MT\I  dGกUVกB<LM?SIOT7C?กB<NiKAgRIMKB7CBก
NI^JK L<?SI@BMBCIhUS>B@[<b`;V@G7AC>B@[<b   OT7@g7^;NaK^JK L<?SINI@BMBWG7ก;gB8MR7
CaB89dSB;GS<G]XB;C?AV`II@J7MT\I[BC;_BWGXOBก<VWGXY<9ZZB[<?  Y<9ZZBmd `;VY<9ZZBLRก  
@g8ICaB89dSB;GSLRกiIIRกLaIPROBกกB<d?Q<GXIGก>TกUBOV<GX:WK7gBSก8gBCaB89dSB;GS<G]XB;`;K8  
CaB89dSB;GSLRกiISG7LIKIกB<^;9[IGก>TกUBNI@BMB89iBd?QLYoId?Q[KR7กB<MR7[;BW`<77BI `;V
WT7WJWNOMR7^JKL<?SI  LIKIกB<d_B7BId?Q@BCB<kaB7BI:WK7gBSก8gB@BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<b  �TQ7^JKL<?SId?Q[KR7กB<L<?SINI@BMBdB7WKBILdAI9ALFPQRNaKLRP\R[gRกB<d_B7BIOVL;PRก
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L<?SINICaB89dSB;GSLRกiI  ^;กtAPRCaB89dSB;GSLRกiId?QLY�W@BMB89iBWG7ก;gB8OV:WK^JKL<?SId?QC?
A8BC@BCB<k`;V[KR7กB<L<?SINI@BMB89iBWG7ก;gB8LMKBCBL<?SI  <8CdG\7SG7@BCB<kd?QOV:WKก;hgC
^JKL<?SId?QC?dGกUVA8BC<JKA8BCLMKBNOAgRIMKB7W?  IRกOBกI?\NIChCCR7MR7^JK89OGSSG7CR78gBNIR?กWKBI
aITQ7^JKL<?SIก;hgCd?QL<?SIdB7WKBILdAmIm;S?  `CKOVC?A8BCAhKILASกGXกB<NiKARCF98L[R<bNIกB<d_B
<BS7BI  C?กB<mก7`;VAGW;Rก7BI@J7  `[gNIM=VLW?S8กGIA8BCAhKILASI?\RBOig8SNaK^JKL<?SINIก;hgC
I?\@BCB<kd?QOVLMKBNO@kBIกB<=bMR7กB<;RกL;?SI8<<=ก<<CXB7@g8I:WKW?RSgB7S9Q7  OBกกB<
AGW;Rก7BI`XX[GWYVOBกa;Bกa;BS`a;g7LYoI@g8I � `;VC?กB<I_B7BICBNiKOBกARCF98L[R<b
NIXgRSA<G\7  A8BCAhKILASI?\RBOig8SNaK^JK L<?SI@BCB<kLMKBNO`;VC?A8BC<JK LYoIRSgB7W?8gB
@kBIกB<=bNWLYoIกB<;RกL;?SI8<<=ก<<CXB7@g8IR?กWK8S  mWSOBก^;กB<>TกUBd?Q^gBICB:WK
FX8gBIGก>TกUB@BCB<k<GX<JKkT7กB<;RกL;?SI7BImWS^gBI@PQRdB7LdAmIm;S?d?QLYoIR9IL[R<bLIt[:WKW?  
mWSC?A8BCLMKBNO;GกU=VWG7ก;gB8I?\kT7 77 LYR<bL�tI[b (The Center of Academic Integrity, 
2005 RKB7kT7NI Wang, 2008: 744)  `;VSG7@IGX@IhIA8BCA9WI?\mWSกB<>TกUBMR7 Stephens, 
Young `;V Calabrese (2007) `;V Selwyn (2008) d?QFX8gBIGก>TกUBd?QC?<JY`XXกB<mก7dB7
W9O9[R;  OVC?A8BCk?QMR7กB<mก7WK8SกB<;RกL;?SI8<<=ก<<C@J7ก8gBIGก>TกUBd?QNiK89e?กB<mก7`XX
e<<CWB a<PRIGก>TกUBd?QC?A8BCLi?QS8iBZNIกB<NiKLdAmIm;S?OVC?กB<mก7@J7ก8gBIGก>TกUB^JKd?QC?
A8BCLi?QS8iBZdB7LdAmIm;S?IKRS  WG7IG\I`CK8gB^JK[RXOVC?A8BCLMKBNOa<PR:Cgกt[BC8gBกB<ก<Vd_B
WG7ก;gB8LYoI@9Q7d?Q^9Wa<PR:Cg  `[gLCPQRNaK[RXNI@kBIกB<=bd?QLYoIY�ZaB  ^JK[RX@BCB<kXRก`;V
@<hYA<RXA;hC:WK8gB;GกU=V[BC@kBIกB<=bd?QNaKCBIG\ILYoI;GกU=VMR7กB<;RกL;?SI8<<=ก<<C
XB7@g8I  OT7RBOLYoILA<PQR7@VdKRI:WK8gBIGก>TกUBdB7WKBI89dSB>B@[<b`;VLdAmIm;S?RBOC?
A8BC<JKA8BCLMKBNOLYoIRSgB7W?kT7กB<;RกL;?SI8<<=ก<<CXB7@g8INI@kBIกB<=b[gB7 �  dG\7I?\
^JKL<?SId?QC?A8BCAhKILASdB7LdAmIm;S?Y<VกRXกGXกB<>TกUBd?Q@J7MT\IOT7@BCB<kig8SNaK^JKL<?SIC?8hH9
lB8VNIกB<A9W:WKLYoIRSgB7W?8gB@kBIกB<=bNWLYoIกB<;RกL;?SI8<<=ก<<CNI;GกU=VWG7ก;gB8 

       (2.3)  A8BC<JKA8BCLMKBNOWKBIกB<kRWA8BCRSgB7:CgLaCBV@C  FX8gBC?A8BC
`[ก[gB7MR7<VWGXกB<>TกUB`;V@BMB89iBd?Q@g7^;[gRA8BC<JKA8BCLMKBNOWKBIกB<kRWA8BCRSgB7
:CgLaCBV@C  mWSNI`[g;V<VWGXกB<>TกUBOVC?@BMB89iBd?QC?AV`IIL~;?QS@J7d?Q@hW`[ก[gB7กGI  
ก;gB8APR NI<VWGXY<9ZZB[<?@BMB89iB89dSB>B@[<b@hMlBFOV:WKAV`IIL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<kRWA8BCRSgB7:CgLaCBV@C@J7d?Q@hW  NI<VWGXY<9ZZBmd  @BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<bOVC?AV`IIA8BC<JKA8BCLMKBNOWKBIกB<kRWA8BCRSgB7:CgLaCBV@C@J7d?Q@hW  @g8INI
<VWGXY<9ZZBLRก  @BMB89iB89dSB>B@[<b`;VLdAmIm;S?OVC?AV`IIA8BC<JKA8BCLMKBNOWKBIกB<
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kRWA8BCRSgB7:CgLaCBV@C@J7d?Q@hW  dG\7I?\OVLatI:WK8gB  @BMB89iB89dSB>B@[<b@hMlBF`;V
@BMB89iB89dSB>B@[<b`;VLdAmIm;S?C?d9>dB7LW?S8กGI  OBกY<9ZZB[<?OIkT7Y<9ZZBmdOVC?
AV`IIL~;?QS;W;7  @g8INI<VWGXY<9ZZBmdOIkT7Y<9ZZBLRกOVC?AV`IIL~;?QSLF9QC@J7MT\I  mWS
Y<9ZZBmd`;VY<9ZZBLRกRSJgNI<VWGXLW?S8กGI  OBก^;กB<>TกUB:WK`@W7NaKLatI8gB89dSB>B@[<b
@hMlBF `;V89dSB>B@[<b`;VLdAmIm;S?C?<JY`XXd9>dB7MR7AV`IId?QFGHIB:YNId9>dB7
A;KBSA;T7กGI  mWSกB<FGHIBAV`IIL~;?QSA8BC<JKA8BCLMKBNOSG7C?;GกU=V;W;7NI<VWGXY<9ZZB
md  `;VLF9QCMT\INI<VWGXY<9ZZBLRก  MKRCJ;:WK`@W7NaKLatI8gBNI<VWGXY<9ZZBmd^JKL<?SISG7C?
A8BC<JKA8BCLMKBNOWKBIกB<kRWA8BCd?Q:CgAgRSW?IGก  `;VLYoI@BMB89iBd?QLIKINIdGกUVdB789iBi?F 
`;VY�9XG[9กB<`;V^JKL<?SIRBOC?FP\IA8BC<JKNI<VWGXY<9ZZB[<?d?QCB>TกUB[gRNI<VWGXY<9ZZBmd
[gB7<VWGXกGIR?กWK8S  OBกกB<>TกUBMR7 Maxwell, Curtis `;V Vardanega (2006: 210 s 215) 
:WKFX8gBY<VLldMR7กB<;RกL;?SI8<<=ก<<Cd?QIGก>TกUBLRLi?SFXCBก`;VRSJgNIRGIWGX[KI � APR 
Y<VLldMR7กB<;RกL;?SI8<<=ก<<CNI`XXกB<kRWA8BCd?Q:CgkJก[KR7 (illicit paraphrasing)  
mWS^JKL<?SIRBOC?dGกUVFP\I]BIdB7กB<LM?SId?Q:CgLF?S7FR  �TQ7 Hochstein, et al., (2008: 62 -63) 
:WK>TกUB`;VFX8gBIGก>TกUBCGกC?A8BCLMKBNO:WKLYoIRSgB7W?kKBLYoIกB<;RกL;?SI8<<=ก<<C`XX
A_B[gRA_BRSgB7iGWLOI  `[gkKBLYoIก<=?MR7กB<kRWA8BC`;K8  IGก>TกUBOVC?A8BCLMKBNONIก<=?I?\
IKRS;7  IRกOBกI?\@BLa[hd?QY<9ZZBmdC?AV`IIL~;?QS;W;7ก8gBY<9ZZB[<?  RBOC?@BLa[hCBOBก
ก;hgC[G8RSgB7d?Q^JK89OGSNiKNIกB<LกtXMKRCJ;�TQ7CGกOVLYoIIGก>TกUBiG\IYrd?Q 1 d?QLF9Q7LMKBCBL<?SINI<VWGX
Y<9ZZBmd  OT7SG7:Cg:WKL<?SI89iBNI<VWGXY<9ZZBmdCBกIGก `;VSG7:Cg:WKFGHIBdGกUVกB<LM?SIOI
C?A8BC<JKA8BCLMKBNO@J7MT\ICBกก8gBNI<VWGXY<9ZZB[<?RSgB7LatI:WKiGWLOI  OT7d_BNaKAV`IIL~;?QS
A8BC<JKA8BCLMKBNOMR7@BMB89iBWG7ก;gB8:CgLF9QC@J7MT\IOBกY<9ZZB[<?OIkT7Y<9ZZBmd  `[gOV;W
<VWGXAV`IIL~;?QS;7:WKNI<VWGXY<9ZZBmd  LF<BVC?A8BC<JKA8BCLMKBNO:Cg:WK`[ก[gB7กGI  O8XOI
^JKL<?SI:WKL<?SI`;Vd_B89dSBI9FIeb`;K8NI<VWGXY<9ZZBmd  OT7C?Y<V@XกB<=b`;VC?A8BC<JKA8BC
LMKBNO@J7MT\ILCPQRCBL<?SINI<VWGXY<9ZZBLRก  WG7IG\IOBก^;กB<>TกUBOT7LatI:WK8gBAV`IINI<VWGX
Y<9ZZBLRก@J7ก8gBY<9ZZBmdNI@BMB89iBWG7ก;gB8  @g8INI@BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<b  OVLatI:WK8gBOBกกB<d?QLYoI@BMB89iBd?QC?กB<L<?SIกB<@RI  [;RWOIกB<Y<VLC9I^;
d?QNiKdGกUVNIกB<LM?SI[RXLYoI@g8INaZg  OT7IgBOVd_BNaKIGก>TกUBC?dGกUVNIกB<LM?SId?QW?ก8gB`;V
@BCB<kLYoI<Bก]BI@_Ba<GXกB<>TกUBd?Q@J7MT\INI<VWGXY<9ZZBmd`;VY<9ZZBLRก  WG7IG\INI
กB<>TกUBdGกUVNIกB<kRWA8BCMR7IGก>TกUB@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bOT7C?
AV`IIL~;?QS@J7MT\IOBกY<9ZZB[<?OIkT7Y<9ZZBLRก   
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       (2.4)  A8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7 ^;กB<>TกUBFX8gBC?A8BC
`[ก[gB7MR7Y<VLldMR7CaB89dSB;GS`;V<VWGXกB<>TกUB  Y<VLldMR7CaB89dSB;GS`;V
@BMB89iB `;V<VWGXกB<>TกUB`;V@BMB89iBd?Q@g7^;[gRA8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:Cg
kJก[KR7  LCPQRLY<?SXLd?SXCaB89dSB;GS<G]XB;`;VCaB89dSB;GSLRกiI FX8gBCaB89dSB;GS<G]XB;
C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7@J7ก8gBCaB89dSB;GSLRกiINIdhก
<VWGXกB<>TกUB`;VNIdhก@BMB89iB  `;VLกPRXdhก@BMB89iBOVC?AV`IIL~;?QS@J7MT\I[BC<VWGX
กB<>TกUBd?Q@J7MT\I  SกL8KI@BMB89iB89dSB>B@[<b@hMlBFd?QAV`II<VWGXY<9ZZB[<?@J7ก8gBY<9ZZB
md`;VY<9ZZBLRก  `;VLCPQR>TกUB^;A8BC`[ก[gB7MR7<VWGXกB<>TกUB`;V@BMB89iBFX8gB NI
<VWGXY<9ZZB[<?  @BMB89iB89dSB>B@[<b@hMlBFC?AV`IIL~;?QS@J7d?Q@hW  NI<VWGXY<9ZZBmd  
@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bOV:WKAV`IIL~;?QS@J7d?Q@hW  @g8INI<VWGXY<9ZZBLRก  
@BMB89iBd?Q:WKAV`IIL~;?QS@J7d?Q@hWLYoI@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  ^;กB<>TกUB:WK
`@W7NaKLatI8gBA8BC<JKA8BCLMKBNOWKBIกB<RKB7R97d?Q:CgkJก[KR7LYoIWKBId?Q^JK[RX@g8INaZgd_BAV`II
:WKW?d?Q@hWLCPQRLY<?SXLd?SXกGXWKBIRPQI �  dG\7I?\IgBOVLYoILF<BVa;Gก@J[<<VWGXY<9ZZB[<?:WKC?กB<
L<?SIกB<@RILก?QS8กGXกB<NiKaKR7@ChW`;VกB<RKB7R97LFPQRYJFP\I]BINaKกGXIGก>TกUBd?QLMKBL<?SINaCg
NIiG\IYrd?Q 1 :WKC?A8BC<JKA8BCLMKBNOLก?QS8กGXกB<NiKaKR7@ChW`;VกB<RKB7R97  IGก>TกUBOT7IgBd?QOVC?
A8BC<JKA8BCLMKBNONIL<PQR7MR7กB<RKB7R97RSJgXKB7`;K8d?Q@BCB<kI_B:YNiKLCPQR>TกUB[gRNI<VWGXd?Q
@J7MT\I  `;VLCPQRIGก>TกUB[KR7L<?SI[gRNI<VWGXY<9ZZBmd`;VY<9ZZBLRกกtC?กB<OGWd_B<BS7BI
`;Vd_B89dSBI9FIebd?Q[KR7NiKA8BC<JKA8BCLMKBNONIL<PQR7MR7กB<RKB7R97LYoIRSgB7CBก  IGก>TกUBOT7
@BCB<kd?QOVLMKBNONI@kBIกB<=bd?QLYoIY�ZaB:WKLYoIRSgB7W?  �TQ7@RWA;KR7กGX Nienhaus (2004: 
345) d?QLIKI8gBกB<@RIกB<RKB7R97`;VdGกUVNIกB<LM?SILYoI@9Q7O_BLYoI  dG\7I?\LF<BVIGก>TกUB
@BCB<kI_BA8BC<JKA8BCLMKBNO:YNiKLYoIFP\I]BI@_Ba<GXกB<LM?SId?QLYoIdGกUVd?QC?A8BCO_BLYoIกGX
กB<>TกUBNIdhก<VWGX  RSgB7:<กt[BCSG7C?@BMB89dSB>B@[<b@hMlBFd?Q^;กB<>TกUB:WKFX8gB
AV`IINI<VWGXY<9ZZB[<?@J7ก8gBY<9ZZBmd`;VY<9ZZBLRก  dG\7I?\IgBOVLYoILF<BVY�OOGSNIL<PQR7
MR7ก;hgC[G8RSgB7d?QI_BCBNiKNIกB<>TกUBC?A8BCa;Bกa;BSMR7A=V89iB  A8BC`[ก[gB7MR7`[g
;VA=V89iBOT7RBO@g7^;d_BNaKIGก>TกUBNIXB7@BMB89iBNI<VWGXY<9ZZB[<?C?A8BC<JKA8BCLMKBNO
CBกก8gBNI<VWGXY<9ZZBmdNIXB7@BMB89iB:WK  LigI NIกB<>TกUBA<G\7I?\:WKLกtXMKRCJ;OBกIGก>TกUB
`FdS>B@[<bNI<VWGXY<9ZZB[<?  @g8IY<9ZZBmdOVLYoIA=V89iBRPQI � LigI FSBXB;  `FdSb
`^I:dS  LYoI[KI OT7d_BNaKA8BC@BCB<ka<PRA8BC<JKA8BCLMKBNOMR7IGก>TกUBNI`[g;V@BMB89iBC?
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RSJgRSgB7:CgLdgBLd?SCกGI  ^;MR7กB<>TกUBOT7RBOd_BNaKFX8gBY<9ZZB[<?MR7@BMB89iBWG7ก;gB8:WK
AV`IICBกก8gBY<9ZZBmd`;VY<9ZZBLRก 

       (2.5)  A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W  ^;
กB<>TกUB:WKFX8gBC?A8BC`[ก[gB7MR7Y<VLldMR7CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iB
d?Q@g7^;[gRA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W  mWSLCPQR
LY<?SXLd?SX<Va8gB7CaB89dSB;GS<G]XB;`;VCaB89dSB;GSLRกiIFX8gB IGก>TกUBCaB89dSB;GS
<G]XB;C?AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W@J7ก8gB
CaB89dSB;GSLRกiINIdhก@BMB89iB  SกL8KINI<VWGXY<9ZZB[<?  @BMB89iBCIhUS>B@[<b`;V
@G7AC>B@[<bd?QCaB89dSB;GSLRกiI:WKAV`IICBกก8gBCaB89dSB;GS<G]XB;  `;VLCPQRLY<?SXLd?SX
[BC<VWGXกB<>TกUB  OVFX8gBCaB89dSB;GS<G]XB;NI<VWGXY<9ZZBLRกC?AV`IIL~;?QSA8BC<JK
A8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W@J7ก8gBIGก>TกUBY<9ZZBmd`;V
IGก>TกUBY<9ZZB[<?  mWSY<9ZZBmd`;VY<9ZZBLRกC?ig87AV`II:CgagB7OBกกGICBกIGก  `[gNI
<VWGXY<9ZZB[<?  @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bC?AV`IIL~;?QS[Q_BCBก`;V`[ก[gB7
OBกY<9ZZBmdAgRIMKB7CBก  @g8INICaB89dSB;GSLRกiIFX8gB NI<VWGXY<9ZZB[<?  @BMB89iBd?Q
:WKAV`IIL~;?QS@J7d?Q@hWLYoI89dSB>B@[<b@hMlBF  `[gNI<VWGXY<9ZZBmdOVLYoI@BMB89iB
CIhUS>B@[<b`;V@G7AC>B@[<bd?Q:WKAV`IIL~;?QS@J7d?Q@hW  `;VNI<VWGXY<9ZZBLRก  @BMB89iB
89dSB>B@[<b`;VLdAmIm;S?OV:WKAV`IIL~;?QS@J7d?Q@hW  ^;OBกกB<>TกUB:WK`@W7NaKLatI8gB  NI
L<PQR7A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9Wd?QOGW:WK8gBLYoIWKBIกB<;Rก
L;?SI8<<=ก<<Cd?QC?A8BC;Tก�T\7 `;VSBก`กgกB<[<8O@RXLIPQR7OBกRBO:CgC?MKRA8BCNWL;Sd?Q
LaCPRIกGIกGX[KI~XGX  `[g^JKLM?SI:WKNiKA8BCA9WMR7^JKRPQICBLYoI`I8dB7NIกB<LM?SI7BIMR7[I  
�TQ7RBOOVC?89e?กB<NiKLF?S7กB<L<?S7;_BWGXLIP\RaBd?QLaCPRIกGI  �TQ7 Dawson `;V Overfield (2006) 
:WKFX8gB IGก>TกUB<GX<JK`;VC?A8BC<JKA8BCLMKBNONIก<=?I?\OVIKRSก8gBกB<;RกL;?SI8<<=ก<<C[BC
[G8RGกU<  LF<BVC?A8BC:CgiGWLOINIA8BCA9W<8XSRWd?Q8gBLYoIกB<NiKA8BCA9WMR7AIRPQICBLYoI
MR7[ILR7  mWSC?ก<=?WG7ก;gB8kT7Y<VCB= 40 LYR<bL�tI[b  `;VOBก^;MR7กB<>TกUBNIA<G\7I?\:WK
FX8gB  LCPQR^JKLM?SIC?<VWGXกB<>TกUB@J7MT\IOVC?`I8mIKCd?QOVC?AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBI
กB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W@J7MT\IWK8S[BC<VWGXกB<>TกUB  d?QRBOOVLYoI:Y:WK8gB
^JKL<?SId?QC?A8BCLYoI^JKNaZgก8gBNI<VWGXiG\Id?Q@J7MT\IOVC?8hH9lB8VdB7A8BCA9WX8กกGXA8BCC?
Y<V@XกB<=bNIกB<A9WF9OB<=B@9Q7[gB7 � RSgB7<RXARXก8gB^JKL<?SINI<VWGXiG\IL<?SId?Q[Q_Bก8gB  OT7
d_BNaK^JKL<?SINIiG\IL<?SI<VWGXd?Q@J7MT\IC?A8BC;VLR?SW;Tก�T\7NIกB<F9OB<=B@kBIกB<=bMR7กB<
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;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W`;V@BCB<k[GW@9INO:WKW?8gB@kBIกB<=bNWLYoIกB<;Rก
L;?SI8<<=ก<<CNIก<=?I?\:WKLYoIRSgB7W?  ^;กB<>TกUBWG7ก;gB8I?\:WK<GXกB<@IGX@IhIOBกกB<>TกUB
MR7 Smyth, Davis `;V Kroncke (2009) d?Q:WKFX8gBIGก>TกUBd?QRSJgNIiG\IL<?SId?Q@J7MT\IOVC?
O<9Se<<CCBกก8gBIGก>TกUBNI<VWGXiG\IL<?SId?Q[Q_Bก8gB  @g8I Eastman, Eastman `;V Iyer (2008) 
`;V Atmeh `;V Al s Khadash (2008) FX8gBIGก>TกUBNIiG\IL<?SIYr@hWdKBSOVmก7IKRSก8gB  mWS
^;OBกกB<>TกUBI?\:WKXg7XRก8gBIGก>TกUBNI<VWGXiG\IL<?SId?Q@J7MT\IOVC?A8BC@BCB<kNIกB<
F9OB<=B8gB@9Q7NWkJกa<PR^9WmWSA_BIT7kT7^;ก<VdXd?QOVC?[gRAIRPQI `;V@BCB<kF9OB<=B:WK8gBกB<
I_BLRB7BIMR7AIRPQICBLYoIMR7[ILR7mWS89e?dB7RKRC  `CK8gBOV:CgNigกB<;RกL;?SI8<<=ก<<C
mWS[<7กt[BCNI@kBIกB<=bWG7ก;gB8กtSG7kPR:WK8gBC?A8BC^9WNIdB7O<9Se<<C  `;VOBกกB<>TกUB
NIA<G\7I?\:WKFX8gBC?LF?S7IGก>TกUBCaB89dSB;GS<G]XB;NI<VWGXY<9ZZB[<?  @BMB89iBCIhUS>B@[<b
`;V@G7AC>B@[<bC?AV`IIL~;?QSRSJgNI<VWGX[Q_BCBก `;V[Q_Bก8gBCaB89dSB;GSLRกiILF?S7@BMB89iB
LW?S8  �TQ7^;กB<>TกUB:CgLYoI:Y[BC@CC[9]BI  mWSRBOCBOBกLa[h^;MR7ก;hgC[G8RSgB7d?Q^JK89OGS:WK
I_BCBNiKNIกB<>TกUB  mWSNiKก;hgC[G8RSgB7d?QCBOBกIGก>TกUBCaB89dSB;GS<BilG�  IRกOBกI?\SG7C?
CaB89dSB;GSLRกiINI<VWGXY<9ZZBmd  @BMB89iB89dSB>B@[<b@hMlBF  d?QNiKก;hgC[G8RSgB7CBOBก
A=Vd?Qa;Bกa;BS  `;V:CgNigA=VLW?S8กGIdG\7aCWOBกdG\7NI<VWGXY<9ZZB[<?  Y<9ZZBmd `;V
Y<9ZZBLRก  OT7RBOd_BNaKIGก>TกUBOBกA=Vd?Q[gB7กGI@BCB<kd?QOVC?AV`IIL~;?QSA8BC<JKA8BC
LMKBNOWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W`[ก[gB7OBกกGI:WK[BCA8BC@BCB<kMR7
IGก>TกUBd?Q`[ก[gB7กGIRRก:Y `;Vd_BNaK^;กB<>TกUB:CgLYoI:Y[BCd?Q8gBIGก>TกUBNI<VWGX
กB<>TกUBd?Q@J7MT\IIgBOV:WKAV`IIL~;?QSWKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W@J7ก8gB
IGก>TกUBNI<VWGXกB<>TกUBd?Q[Q_Bก8gB 

       (2.6)   A8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  ^;กB<>TกUB
FX8gB C?A8BC`[ก[gB7MR7Y<VLldMR7CaB89dSB;GS`;V<VWGXกB<>TกUB  `;V<Va8gB7<VWGX
กB<>TกUB`;V@BMB89iBd?Q@g7^;[gRA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  
mWSCaB89dSB;GS<G]XB;  NI<VWGXY<9ZZBmd`;VY<9ZZBLRก:WKAV`IIL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7@J7ก8gBIGก>TกUBY<9ZZBmd`;VY<9ZZBLRกMR7
CaB89dSB;GSLRกiI  SกL8KI CaB89dSB;GS<G]XB; NI<VWGXY<9ZZB[<?OV:WKAV`IIL~;?QSA8BC<JK
A8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7[Q_Bก8gBIGก>TกUBNI<VWGXY<9ZZB[<?
CaB89dSB;GSLRกiI`[gLF?S7L;tกIKRS  `;VLCPQRO_B`Iก<Va8gB7<VWGXกB<>TกUB`;V@BMB89iB  
FX8gB NI<VWGXY<9ZZB[<?  @BMB89iB89dSB>B@[<b@hMlBF:WKAV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBI
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กB<;RกL;?SI8<<=ก<<CMR7[ILR7@J7d?Q@hW  <R7;7CBLYoI@BMB89iB89dSB>B@[<b`;VLdAmIm;S? 
`;V@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bd?Q:WKAV`IIL~;?QS[Q_Bd?Q@hW  @g8INI<VWGXY<9ZZBmd  
@BMB89iBd?Q:WKAV`IIL~;?QS@J7d?Q@hW APR @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b  <R7;7CBAPR 
@BMB89iB89dSB>B@[<b@hMlBF `;V@BMB89iB89dSB>B@[<b`;VLdAmIm;S?d?Q:WKAV`IIL~;?QSLdgB � 
กGI  @_Ba<GXNI<VWGXY<9ZZBLRก  @BMB89iB89dSB>B@[<b@hMlBFOV:WKAV`IIL~;?QSLdgBกGX
@BMB89iB89dSB>B@[<b`;VLdAmIm;S?  `;V@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bOV:WKAV`II
L~;?QS[Q_Bd?Q@hW  dG\7I?\NI<VWGXY<9ZZB[<?NI`[g;V@BMB89iBOVC?ig87agB7MR7AV`II:Cg`[ก[gB7กGI  
@g8INI<VWGXY<9ZZBmd`;VY<9ZZBLRกC?LF?S7@BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<bd?QC?
AV`IIL~;?QSA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7`[ก[gB7OBก@BMB89iBRPQI
AgRIMKB7CBก`;V`[ก[gB7CBกd?Q@hWNI<VWGXY<9ZZBLRก  OBกกB<>TกUBd?Q^gBICB:WK`@W7NaKLatI
8gBA8BC<JKA8BCLMKBNOWKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7LYoIWKBId?QIGก>TกUBSG7C?A8BCLMKBNO
d?Q:CgiGWLOINIL<PQR7MR7A8BCaCBS  `;VIGก>TกUBCGกOV:CgA9W8gBกB<;RกL;?SI8<<=ก<<CMR7
[ILR7LYoI@9Q7d?Q^9WLF<BVLYoIกB<I_B7BId?Q^;9[MT\IWK8S[ILR7CBNiK�\_B  WG7IG\INIก<=?I?\OT7LYoIR?ก
ก<=?aITQ7d?QC?A8BCLMKBNO:WKSBก  ^;กB<>TกUB:WK@IGX@IhILa[h^;WG7d?Q:WKRe9XBS:8K`;K8NIกB<;Rก
L;?SI8<<=ก<<CWKBIRPQI � NI`7gMR7>GกSlBFMR7IGก>TกUBMR7CaB89dSB;GS<G]XB;`;V
CaB89dSB;GSLRกiI  `;V<VWGXกB<>TกUBd?Q@J7MT\Id?Q@g7^;[gRA8BCA9Wa<PRA8BCC?La[hC?^;d?QC?
CBกก8gBMR7IGก>TกUBNI<VWGXY<9ZZBmd`;VY<9ZZBLRกLCPQRLY<?SXLd?SXกGIกGXNI<VWGX
Y<9ZZB[<?d?Q@g7^;[gRAV`IIA8BC<JKA8BCLMKBNOd?Q@J7MT\I[BC;_BWGX 

���
$P���� 2 ก	���ก
�� ����,ก���%��	���� 	��F�5# 
 1)  กB<;RกL;?SI8<<=ก<<CmWS<8CNI7BI89dSBI9FIeb  OBกกB<89LA<BVab89dSBI9FIeb
FX^;mWS@<hY  �TQ7@BCB<kRe9XBSO_B`Iก[BC<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iB
:WKWG7I?\   
      LCPQRO_B`Iก89dSBI9FIeb[BC<VWGXกB<>TกUB  FX8gB dG\789dSBI9FIebY<9ZZBmd`;V
Y<9ZZBLRก  NIig87Yrd?Q@_BL<tOกB<>TกUBYr 2545 s 2549 OVC?AV`IIกB<;RกL;?SI8<<=ก<<CmWS
<8CRSJgNI<VWGXNก;KLA?S7กGICBกก8gBig87YrRPQI �  89dSBI9FIebNI<VWGXY<9ZZBmdd?QC?ig87Yrd?Q@_BL<tO
กB<>TกUBYr 2550 s 2552 d?QC?AV`IIกB<;RกL;?SI8<<=ก<<CmWS<8C`[ก[gB7กGICBกNI`[g;V
lBA89iB  mWSlBA89iB D C?AV`IIกB<;RกL;?SI8<<=ก<<CmWS<8CRSJgNI<VWGXLW?S8กGIIGX[G\7`[g
Yr 2540 s 2544 LYoI[KICB  @g8IlBA89iBd?QC?`I8mIKC:WKAV`IIกB<;RกL;?SI8<<=ก<<CmWS<8C
;W;7:WK`กg lBA89iB C  @g8I89dSBI9FIebNI<VWGXY<9ZZBLRก  OVC?AV`IIกB<;RกL;?SI
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8<<=ก<<CmWS<8CLY;?QSI`Y;7MT\I � ;7 �  `[gC?89dSBI9FIebd?QC?ig87Yrd?Q@_BL<tOกB<>TกUBYr 2545 s 
2549 MR7`[g;VlBA89iBd?Q:WKAV`IIกB<;RกL;?SI8<<=ก<<CmWS<8CRSJgNI<VWGXNก;KLA?S7กGI  
`;VSG7C?`I8mIKCd?QlBA89iB C OV:WKAV`IIกB<;RกL;?SI8<<=ก<<CmWS<8C@J7MT\Ia;G7OBกYrd?Q
@_BL<tOกB<>TกUBNIig87Yr 2540 s 2544 
      LCPQRO_B`Iก89dSBI9FIeb[BCYrd?Q@_BL<tOกB<>TกUB  FX8gB89dSBI9FIebd?QC?Yrd?Q@_BL<tO
กB<>TกUBYr 2529 s 2534 89dSBI9FIebNI<VWGXY<9ZZBmdOVC?AV`IIกB<;RกL;?SI8<<=ก<<C
mWS<8C@J7d?Q@hWNIlBA89iB C  NIM=Vd?Q89dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกNIig87Yr
d?Q@_BL<tOกB<>TกUBYr 2535 s 2539 NIlBA89iB C OVC?AV`IILdgBกGI  @g8Iig87Yrd?Q@_BL<tOกB<>TกUB
MR789dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกd?QC?AV`IIกB<;RกL;?SI8<<=ก<<CmWS<8C
`[ก[gB7กGICBก  :WK`กg  ig87Yrd?Q@_BL<tOกB<>TกUBYr 2535 s 2539 NIlBA89iB D  ig87Yrd?Q@_BL<tO
กB<>TกUBYr  2545 s 2549 NIlBA89iB A  `;Vig87Yrd?Q@_BL<tOกB<>TกUBYr 2550 s 2552 NI
lBA89iB C 
      LCPQRO_B`Iก89dSBI9FIeb[BClBA89iBd?Q`[ก[gB7กGI  FX8gB89dSBI9FIebNI<VWGX
Y<9ZZBLRกMR7lBA89iB A `;VlBA89iB D C?AV`IIกB<;RกL;?SI8<<=ก<<CmWS<8C`[ก[gB7
กGINIa;BS<VWGXCBกก8gB89dSBI9FIebNI<VWGXY<9ZZBmd  @_Ba<GXNIlBA89iB C AV`IIกB<;Rก
L;?SI8<<=ก<<CmWS<8CNIig87Yrd?Q@_BL<tOกB<>TกUB[gB7 � MR789dSBI9FIebNI<VWGXY<9ZZBmd
`;VY<9ZZBLRกOVRSJgNI<VWGXNก;KLA?S7กGI  SกL8KIig87Yrd?Q@_BL<tOกB<>TกUBNIYr 2550 s 2552 d?Q
89dSBI9FIebNI<VWGXY<9ZZBLRก:WKAV`IIกB<;RกL;?SI8<<=ก<<CmWS<8C@J7ก8gB89dSBI9FIeb
NI<VWGXY<9ZZBmdLYoIRSgB7CBก   

     MKRCJ;OBกกB<>TกUBRBO`@W7NaKLatI8gB ^JKL<?SIC?A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI
8<<=ก<<C`[ก[gB7กGI�TQ7RBOLYoI^;CBOBกlJC9a;G7MR7^JKL<?SId?QC?A8BC<JKRSJgRSgB7:CgLdgBกGI  `;V
SG7MT\IRSJgกGXAh=lBFMR7I9@9[NI`[g;Vig87Yrd?Q@_BL<tOกB<>TกUBd?QCaB89dSB;GS:WK<GXLMKBCB>TกUB[gR  
�TQ7OVFX8gB  I9@9[Y<9ZZBmd`;VY<9ZZBLRกMR7A=VA<h>B@[<b  OhqB;7ก<=bCaB89dSB;GSOVC?
I9@9[d?QCBOBก@kBXGId?Qa;Bกa;BSd?Q<GXLMKBCB>TกUB[gRNIA=VA<h>B@[<b  `[g;VAIRBOOVC?
A8BC<JKA8BCLMKBNOd?QOVI_B:YY<VShก[bNiKกGXกB<LM?SI89dSBI9FIebMR7[I:WK`[ก[gB7กGI[BClJC9
a;G7dB7กB<>TกUBd?Q[ILR7C?  mWSRBOOVCBOBก@BLa[hNIa;BSY�OOGS  :WK`กg  Y�OOGSdB7WKBI@g8I
XhAA;  LigI  XhA;9กlBFMR7^JKL<?SI (Kisamore, Stone and Jawahar , 2007: 388; Williams, 
Nathanson and Paulhus, 2010: 293)   RBSh (Kisamore, Stone and Jawahar, 2007: 388; 
Bisping, Patron and Roskelley, 2008)  A8BC;VLR?SW<RXARX`;VกB<<VCGW<V8G7NIกB<LM?SI
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`;VกB<RKB7R97  A8BCC?O<9Se<<CY<VO_B[G8MR7`[g;VXhAA; (Harding, et al., 2007)  
A8BC@BCB<kNIกB<NiKARCF98L[R<b (Selwyn, 2008)  IRกOBกI?\กtC?@BLa[hCBOBกY�OOGSMR7
@kBXGIกB<>TกUB  LigI  Ah=lBF`;VA8BCN@gNOMR7RBOB<Sbd?QY<TกUB89dSBI9FIeb (Mitchell and 
Carroll, 2008: 218 s 226)  a;Gก@J[<`;V89e?กB<@RINI@kBXGIกB<>TกUBd?QLYoIlJC9a;G7MR7^JKL<?SI  
@BMB89iBd?QL<?SI (Harding, et al., 2007; Eastman, Eastman and Iyer, 2008; Smyth, Davis 
and Kroncke, 2009)  <VWGXiG\IYr (Eastman, Eastman and Iyer, 2008; Atmeh and Al s 
Khadash, 2008) O_BI8IYrd?Q>TกUBRSJgNI@kBXGIกB<>TกUB (Bisping, Patron and Roskelley, 
2008)  Y<V@XกB<=bNIกB<d_B89OGS`;VdGกUVdB7กB<LM?SIMR7I9@9[`[g;VAI  A8BC[KR7กB<
Y<V@X^;@_BL<tORSgB7<8WL<t8lBSN[KL8;BL<?SId?QO_BกGW  ^;@GC�de9�dB7กB<L<?SI (Selwyn, 2008; 
Atmeh and Al s Khadash, 2008; Bisping, Patron and Roskelley, 2008; Zopiatis and 
Krambia s Kapardis, 2008: 657)  <8C:YOIkT7ImSXBSMR7@kBXGIกB<>TกUBd?QLก?QS8MKR7กGXกB<
OGWกB<กB<ก<Vd_B^9WNIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C (Engler, Landau and Epstein, 2008)  
`;VNIChCCR7MR7^JK89OGSRBOABW:WK8gB กB<;RกL;?SI8<<=ก<<COBก89dSBI9FIebSG7RBOC?@BLa[h
@g8IaITQ7CBOBก`XXRSgB7MR789dSBI9FIeb<hgIกgRId?QI9@9[NiKLYoI[G8RSgB7NIกB<LM?SI89dSBI9FIeb
MR7[ILR7  kKB89dSBI9FIebd?QNiKLYoI[G8RSgB7C?@:[;bกB<LM?SI`;VกB<RKB7R97RSgB7:<^JKLM?SIกtOVNiK
`I8dB7IG\INIกB<LM?SI89dSBI9FIebMR7[ILR7  `;VSG7Lก?QS8MKR7กGXA8BC;VLR?SW<RXARXNIกB<
[<8O@RXa;G7กB<LM?SI89dSBI9FIebmWSL~FBVNIL<PQR7MR7กB<RKB7R97d?QFX8gB  @g8IaITQ7C?Y�ZaBCB
OBกกB<RKB7R97d?Q:Cg@CXJ<=b  :CgA<XkK8I  :Cg[<7กGI `;VกB<[กa;gI  d?QRBOLYoI^;MR7A8BC:Cg
<RXARXCBกก8gBA8BC[G\7NOd?QOV;RกL;?SI8<<=ก<<CRSgB7`dKO<97MR7I9@9[  ^;กB<>TกUBd?Q:WKC?
A8BC@RWA;KR7กGX Mitchell and Carroll (2008: 218 s 226) d?Q:WKFX8gB IGก>TกUBNI<VWGXiG\I
[gB7  �  `CK`[gIGก>TกUBNI<VWGXiG\IY<9ZZBLRกกtSG7MBWdGกUVd?QO_BLYoINIกB<d_B7BI89OGS  กB<
W_BLI9IกB<[BCMG\I[RIMR7กB<d_B89dSBI9FIeb  กB<d_B89dSBI9FIeblBSN[KL8;Bd?QO_BกGW  A8BC
[KR7กB<Y<V@X^;@_BL<tORSgB7@J7  <8C:YOIkT7กB<MBWRBOB<Sbd?QY<TกUBd?QC?Y<V@XกB<=b`;VC?
A8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI8<<=ก<<C  `;VกB<OGWกB<กGXY�ZaBMR7กB<;RกL;?SI
8<<=ก<<C  Y�OOGSLa;gBI?\LYoI@BLa[h@_BAGZd?Qd_BNaKIGก>TกUBC?กB<;RกL;?SI8<<=ก<<C `;VC?
Y�ZaBNIกB<LM?SI89dSBI9FIeb  IRกOBกI?\กtSG7C?Y�OOGSRPQI � d?Qd_BNaKA8BC<JKA8BCLMKBNOL<PQR7กB<
;RกL;?SI8<<=ก<<CLY;?QSI`Y;7:Y[BCig87Yrd?Q@_BL<tOกB<>TกUB  �TQ7RBOLYoI^;CBOBกกB<NaK
A8BC@_BAGZNIL<PQR7MR7กB<;VLC9W;9M@9de9�d?QNIig87Yrd?QLMKBNก;KกGXY�OOhXGIC?กB<<=<7AbกGICBกMT\I  
d_BNaKC?R9de9F;[gRกB<<GX<JKMKRCJ;MR7I9@9[d?QLMKBkT7MKRCJ;:WKRSgB7:CgLdgBLd?SCกGINI`[g;Vก;hgC  @9Q7
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La;gBI?\OT7C?^;[gRA8BC`[ก[gB7NIL<PQR7กB<<GX<JK  [;RWOIA8BC<JKA8BCLMKBNONIL<PQR7กB<;RกL;?SI
8<<=ก<<CMR7I9@9[d?QC?A8BC`[ก[gB7กGIRRก:YNI`[g;VlBA89iB `;VI9@9[NI`[g;V<VWGX
กB<>TกUB 

2)   กB<;RกL;?SI8<<=ก<<C<BSWKBINI7BI89dSBI9FIeb  OBกกB<>TกUB`;V89LA<BVab
89dSBI9FIebNIL<PQR7กB<;RกL;?SI8<<=ก<<C<BSWKBIdG\7 3 WKBI  �TQ7:WK`กg WKBIกB<;RกL;?SI
8<<=ก<<CXB7@g8I  WKBIกB<kRWA8BCRSgB7:CgLaCBV@C  `;VWKBIกB<RKB7R97d?Q:CgkJก[KR7  FX8gB  
C?LF?S7WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8ILdgBIG\Id?Q:WK<GXR9de9F;OBกA8BC`[ก[gB7MR7<VWGX
กB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?Q@g7^;[gRกB<;RกL;?SI8<<=ก<<CXB7@g8I  
IRกIG\INIWKBIRPQI � :CgFXR9de9F;MR7A8BC`[ก[gB7<Va8gB7[G8`Y<WG7ก;gB8  mWS^;d?Q:WK  
@BCB<k@<hYO_B`Iก[BC<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iB:WKWG7I?\ 

       LCPQRO_B`Iก[BC<VWGXกB<>TกUB  FX8gB89dSBI9FIebNI<VWGXY<9ZZBmdMR7lBA89iB 
D d?QC?`I8mIKCMR7กB<;RกL;?SI8<<=ก<<CXB7@g8I@J7MT\I  @g8IlBA89iB B C?`I8mIKCAV`IIกB<
;RกL;?SI8<<=ก<<CXB7@g8I;W;7  `;VlBA89iB A OVC?AV`IIกB<;RกL;?SI8<<=ก<<C
XB7@g8INI`[g;Vig87Yrd?Q@_BL<tOกB<>TกUBMR789dSBI9FIeb:Cg`[ก[gB7กGICBกIGก  @g8INI
89dSBI9FIebY<9ZZBLRก  mWSlBF<8C`;K8  AV`IIกB<;RกL;?SI8<<=ก<<CXB7@g8IOVXRก
`I8mIKC:WK:Cg`IgIRI  LF<BVC?;GกU=VMR7AV`IIกB<;RกL;?SI8<<=ก<<CMT\I � ;7 �  @;GXกGI
:Y  `;VFX8gBdG\789dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกd?QC?Yrd?Q@_BL<tOกB<>TกUBNIig87Yr 
2545 s 2549 OVC?AV`IIกB<;RกL;?SI8<<=ก<<CXB7@g8IMR7lBA89iB[gB7 � Nก;KLA?S7กGICBก
d?Q@hW 

       LCPQRO_B`Iก[BCYrd?Q@_BL<tOกB<>TกUB  FX8gB NI`[g;VYrd?Q@_BL<tOกB<>TกUB  OVC?
89dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกd?Q:WKAV`IIกB<;RกL;?SI8<<=ก<<CXB7@g8I
`[ก[gB7กGIRRก:Y  mWSNIYrd?Q@_BL<tOกB<>TกUBYr 2529 s 2534 89dSBI9FIebMR7lBA89iB A `;V
lBA89iB D `;VNIYrd?Q@_BL<tOกB<>TกUB 2540 s 2544 89dSBI9FIebMR7lBA89iB C dG\7NI<VWGX
Y<9ZZBmd`;VY<9ZZBLRกOVC?AV`IIกB<;RกL;?SI8<<=ก<<CNก;KLA?S7กGI  89dSBI9FIebNI
<VWGXY<9ZZBmdOVC?AV`IIกB<;RกL;?SI8<<=ก<<CXB7@g8I@J7d?Q@hWNIYrd?Q@_BL<tOกB<>TกUB 
2529 s 2534 NIlBA89iB C  Yrd?Q@_BL<tOกB<>TกUB 2535 s 2539 NIlBA89iB B `;VYrd?Q@_BL<tO
กB<>TกUB 2550 s 2552 NIlBA89iB D  @g8I89dSBI9FIebNI<VWGXY<9ZZBLRก  OVC?AV`IIกB<
;RกL;?SI8<<=ก<<CXB7@g8I@J7NIig87Yrd?Q@_BL<tOกB<>TกUB 2535 s 2539 NIlBA89iB C  Yr 2540 
s 2544 `;VYr 2545 s 2549 NIlBA89iB A  <8CdG\7Yrd?Q@_BL<tOกB<>TกUB 2550 s 2552 NIlBA89iB 
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C  @_Ba<GX89dSBI9FIebNI<VWGXY<9ZZBmd`;VY<9ZZBLRกOVC?AV`IIกB<;RกL;?SI8<<=ก<<C
XB7@g8I`[ก[gB7กGICBกNIig87Yr 2535 s 2539 NIlBA89iB C  Yr 2540 s 2544 `;VYr 2545 s 
2549 NIlBA89iB A  @g8IYr 2550 s 2552 OVLYoIlBA89iB D 

       LCPQRO_B`Iก[BClBA89iB  FX8gB 89dSBI9FIebNI<VWGXY<9ZZBmdAV`IIกB<
;RกL;?SI8<<=ก<<CXB7@g8IMR7ig87Yrd?Q@_BL<tOกB<>TกUBNIig87Yr[gB7 � OV`[ก[gB7กGIIKRSNI
lBA89iB A  @g8IlBA89iB B AV`IIกB<;RกL;?SI8<<=ก<<CC?`I8mIKCd?QOV;W;7LCPQRYrd?Q@_BL<tO
กB<>TกUBLMKBNก;KY�OOhXGI  `[g^;d?Q:WKOV[<7กGIMKBCกGXlBA89iB D d?QFX8gB89dSBI9FIebd?QC?Yrd?Q
@_BL<tOกB<>TกUBLMKBNก;KYrY�OOhXGIOVC?AV`IIกB<;RกL;?SI8<<=ก<<CLF9QC@J7MT\I[BC;_BWGX  @g8I
89dSBI9FIebNI<VWGXY<9ZZBLRกMR7lBA89iB A `;VlBA89iB C C?A8BC`[ก[gB7MR7AV`IIกB<
;RกL;?SI8<<=ก<<CXB7@g8INIa;BS<VWGXCBกก8gB89dSBI9FIebNI<VWGXY<9ZZBmd  mWSC?Yrd?Q
@_BL<tOกB<>TกUBd?QC?AV`IIกB<;Rก@J7@hW`[ก[gB7กGIRRก:Y 

OBก^;กB<>TกUBd?Q :WK:WK`@W7NaK LatI8gB`[g;VlBA89iBกtSG7C?A8BC`[ก[gB7MR7
A8BC@BCB<k`;VA8BC<JKA8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI8<<=ก<<CMR7I9@9[d?Q<GXLMKBCB
>TกUB[gR  mWSRBOLYoI^;CBOBกA8BC<JKA8BCLMKBNOd?QLYoIlJC9a;G7d?Q[9W[G8CBOBก@kBXGIกB<>TกUB
กgRIaIKBd?QOVCB>TกUB[gRNIA=VA<h>B@[<b  OhqB;7ก<=bCaB89dSB;GS  `;VRBOLYoI^;CBOBก
กB<NaKA_B`IVI_BNIกB<LM?SI89dSBI9FIebMR7RBOB<Sbd?QY<TกUB (Mitchell and Carroll, 2008: 218 
s 226) <8C:YOIkT7`XXRSgB7MR7กB<LM?SI89dSBI9FIebd?Q:WKCBOBก[G8RSgB7MR789dSBI9FIebNI<hgI
กgRId?QI9@9[NiKLYoI`XXRSgB7NIกB<LM?SI  mWSL~FBVNI@g8IMR7d�U�?  F<V<BiXGZZG[9  ก�Lก=�b
`;V<VLX?SX  d?QLYoILIP\RaBd?Q89dSBI9FIebNIaG8MKRL<PQR7`XXLW?S8กGI:WKNiKd�U�?`;VLIP\RaBLa;gBI?\
<g8CกGI  ^JKLM?SI89dSBI9FIebCGกNiKกB<LM?SI[BC`XX[KI~XGX`;VLY;?QSI`Y;7`[gLF?S7L;tกIKRS  
<8CdG\7กB<LIKIS\_BMR7lBA89iBNIL<PQR7MR7กB<[<VaIGกkT7กB<;RกL;?SI8<<=ก<<C8gBC?
A8BC@_BAGZCBกIKRSLF?S7NW  WG7IG\IOBกA8BC`[ก[gB7MR7A8BC<JKA8BCLMKBNOMR7^JKL<?SId?Q
`[ก[gB7กGI:YNI`[g;VlBA89iB  กB<Y<GXY<h7`กK:M7BI[BCA_B`IVI_B`;VกB<i?\`IVMR7RBOB<Sbd?Q
Y<TกUBNI`[g;VlBA89iBd?QNaKA8BCN@gNOCBกa<PRIKRSNIกB<`กK:MกB<LM?SILFPQRNaKC?@_BI8IกB<
LM?SId?QW?  RgBI`;K8<BX<PQI:Cg@VWhW `;V`XXRSgB7กB<LM?SIOBก89dSBI9FIebd?QI9@9[:WK<GX`;VNiKLYoI
[G8RSgB7NIกB<LM?SIIgBOVC?@g8I@_BAGZ[gRAV`IIL~;?QSกB<;RกL;?SI8<<=ก<<C  ^;กB<>TกUB
WG7ก;gB8:WK@RWA;KR7กGX Barry (2006: 377 s 384) `;V Warn (2006: 197)  d?QFX8gBdGกUVกB<
LM?SIMR7IGก>TกUBSG7C?กB<NiK@_BI8I[BC[KI~XGX  `;V:CgNiK@_BI8IกB<LM?SId?QLYoIMR7[ILR7  C?
กB<I_B7BICBOBกa;Bกa;BS`a;g7CBYV[9WYV[gRกGI  @_Ba<GXNIกB<>TกUBO_B`Iก[BClBA89iB
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SG7FX8gB  lBA89iBd?Q`[ก[gB7กGIOVC?^;AV`IIกB<;RกL;?SI8<<=ก<<Cd?Q`[ก[gB7กGI  LigI 
lBA89iB D C?AV`IIกB<;RกL;?SI8<<=ก<<CXB7@g8I@J7MT\IOBกYrd?Q@_BL<tOกB<>TกUB 2529 s 
2552 `@W7NaKLatI8gBAV`IIกB<;Rกd?Q@J7MT\IRBOC?^;CBOBกA8BCกKB8aIKBdB7LdAmIm;S?d?QC?
RhYก<=bd?Qig8SNaKLRP\R[gRกB<;RกL;?SI8<<=ก<<C:WKmWS7gBS  RSgB7:<กt[BCOVC?XB7lBA89iBd?Q:WK
AV`IIกB<;Rก;W;7 LigI lBA89iB B  �TQ7RBOLYoI^;CBOBกกB<d?QNIYrd?QLMKBNก;KกGXYrY�OOhXGI:WKC?
กB<NaKA8BC@_BAGZกGXL<PQR7MR7กB<;VLC9W;9M@9de9�  �TQ7RBOd_BNaKI9@9[NaKA8BCN@gNONIL<PQR7WG7ก;gB8
AgRIMKB7CBกก8gBNII9@9[<hgIกgRI  กB<LM?SI89dSBI9FIebOT7[KR7[<VaIGกNIL<PQR7MR7กB<;RกL;?SI
8<<=ก<<CCBกMT\I  ^;d?Q:WKOT7RBOd_BNaKI9@9[C?AV`IIกB<;RกL;?SI8<<=ก<<Cd?QFX:WKNI
89dSBI9FIeb;W;7[BC;_BWGX 

IRกOBกI?\  ^;กB<>TกUBSG7:WK^;d?Q:CgFXA8BC`[ก[gB7RSgB7C?IGS@_BAGZNIWKBIRPQI � �TQ7
:Cg@RWA;KR7กGX@CC[9]BId?Q:WK[G\7:8K  dG\7I?\RBOLYoILF<BVNIWKBIRPQI � I9@9[C?กB<kRWA8BC`;VC?
A8BC^9WF;BWNIWKBIMR7กB<RKB7R97d?QLaCPRIกGI  �TQ7RBOLYoILF<BVCaB89dSB;GSNIY<VLd>:dS
:Cg:WKC?กB<��กRX<CLFPQRYJFP\I]BI`;V@<KB7A8BCLMKBNORSgB7iGWLOINIL<PQR7MR7กB<;RกL;?SI
8<<=ก<<C  <VXXกB<>TกUBd?QC?AR<b@<g8C`;V89iBFP\I]BId?QLIKILIP\RaBdB789iBกB<  :Cg:WKC?AR<b@
LF9QCL[9CNIdGกUVdB7WKBIกB<LM?SId?QOVY<GXFP\I]BINaKกGXI9@9[ La;gBI?\RBOLYoI@BLa[hd_BNaKI9@9[:Cg
C?A8BC`[ก[gB7กGINIY<VLldMR7กB<;RกL;?SI8<<=ก<<CNIWKBI[gB7 �  

^;R?ก@g8IaITQ7  RBOLYoI^;CBOBกLA<PQR7CPRd?QNiKNIกB<[<8O@RXกB<;RกL;?SI
8<<=ก<<C  RBO[<8O@RX:WK:CgA<XkK8IdG\7aCW a<PRLA<PQR7CPRRBO:Cg@BCB<k[<8OOGX:WK  `;V^JK
89LA<BVabกt[<8O@RX:WKSBกNIก<=?d?QLIP\RaBC?กB<OGWL<?S7;_BWGXLaCPRI[KI~XGX  `[g:WKY<GXLY;?QSI
89e?กB<LM?SIL@?SNaCgmWS:CgLaCPRI[KI~XGX  a<PRNIก<=?กB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W 
(Bretag and Mahmud, 2009: 53)  ^JK;RกL;?SI8<<=ก<<COVRgBILRBA8BCA9WCBOBก[KI~XGX
`;Vd_BกB<L;?SI`XX  `[gRBO:CgC?กB<LM?SI@g8INWL;Sd?QC?MKRA8BCLaCPRIกGIกGX[KI~XGX  ก<=?
La;gBI?\kKB^JK89LA<BVab:WKRgBI`;K8FX8gBC?กB<OGW;_BWGXLIP\RaB:WKLYoIRSgB7W?  C?A8BC[gRLIPQR7MR7
MKRCJ;  กtRBOd_BNaKกB<[<8O@RX:WK^;:CgA<XkK8I  OT7RBOd_BNaK:CgFXA8BC`[ก[gB7NIWKBIMR7
กB<;RกL;?SI8<<=ก<<CLa;gBI?\:WK (McKeever, 2006: 161)  

NIWKBIกB<kRWA8BCRSgB7:CgLaCBV@C  OBกd?QFXI9@9[CGกC?กB<I_B@g8IMR7LIP\RaBd?QLYoI
d�U�?CBNiKmWS[<7`;V[BC[G8RGกU<  d_BกB<Y<GXLY;?QSIA_BXB7A_B`[gLF?S7L;tกIKRS  OT7d_BNaK
I9@9[SG7C?;GกU=VMR7กB<;RกL;?SI8<<=ก<<COBก[KI~XGXRSJg  กB<FXOT7ก<VOBS:YNI89iBLRก
[gB7 � MR7dG\7Y<9ZZBmd`;VY<9ZZBLRก  d_BNaK:CgC?A8BC`[ก[gB7กGIRSgB7C?IGS@_BAGZMR7กB<
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;RกL;?SI8<<=ก<<C  กB<I_B7BI89dSBI9FIeb<hgIกgRICBWJLYoI[G8RSgB7LYoI@BLa[haITQ7d?Qd_BNaKI9@9[
SG7C?กB<;RกL;?SI8<<=ก<<C  LF<BV8gB@g8IMR7d�U�?d?QNiKd�U�?LW?S8กGI  WG7IG\II9@9[OT7NiK89e?กB<
WGW`Y;7`[gLF?S7L;tกIKRS  R?กdG\7A8BC@BCB<kNIกB<LM?SId?QkPR8gBLYoIdGกUVd?Q@_BAGZMR7I9@9[:dS
SG7:CgW?IGก:Cg8gBOVLYoI89iBLRกNWกt[BC  กB<LM?SIOT7;RกL;?SI8<<=ก<<C[gR � กGICB  �TQ7d_BNaK:Cg
C?A8BC`[ก[gB7กGI 

WKBIกB<RKB7R97d?Q:CgkJก[KR7  OVFX8gBกB<RKB7R97NI@g8IMR7<JY`XX[BCMKRก_BaIWMR7
I9@9[C?A8BCkJก[KR7  `[gMKR^9WF;BWd?QFXCGกOVLYoI@g8IXB7@g8IMR7กB<RKB7R97C?A8BC^9WF;BW  
LYoI[KI8gB  YrFhde>Gก<Bi:Cg[<7กGINIกB<RKB7R97NIL;gC`;VNI@g8IMR7X<<=BIhก<CdKBSL;gC  XB7
L;gCC?กB<RKB7R97NIL;gC  `[gX<<=BIhก<CdKBSL;gC:CgC?  �TQ7C?^;NaKกB<RKB7R97[กa;gI  IRกOBกI?\SG7
FX8gBC?89dSBI9FIebXB7L;gCRKB7R97CBOBก`a;g7RKB7R97;_BWGXd?Q@R7  `[gSG7A7NiKกB<RKB7R97[BC
`a;g7[KI~XGXd?Q:Y;RกL;?SICB  LF<BVC?กB<NiKLIP\RaBLaCPRI`a;g7d?Q@R7dhกY<VกB<  `[g:WKRKB7R97
8gBCBOBก`a;g7d?QaITQ7 IRกOBกI?\SG7FX8gB89dSBI9FIeb@g8ICBก:CgC?กB<NiKLA<PQR7aCBSA_BFJW`;V
กB<RKB7R97NIMKRA8BCd?Q:WKI_BCBNiKmWS[<7  @g8IกB<LM?SIL;?SI`XX^JKRPQI`[g:Cg:WKNaKกB<RKB7R97OV
FX:WKIKRSd?Q@hW  LF<BVI9@9[OVRKB7R97  `[gLYoIก<=?MR7กB<RKB7R97d?QXกF<gR7  �TQ7กB<^9WF;BW
La;gBI?\IgBOVLYoI^;CBOBกA8BC:Cg;VLR?SW<RXARX  [;RWOIA8BCL<g7<?XNIกB<d_B89dSBI9FIeb  
OT7C?^;NaK`[g;VlBA89iBC?A8BC^9WF;BWNI;GกU=VWG7ก;gB8A;KBSA;T7กGI `;VFX:WKmWSdGQ8:YNI
`[g;V89iBLRก  ^;กB<>TกUBOT7:CgFXA8BC`[ก[gB7กGI 

RSgB7:<กt[BC  LCPQRWJig87AV`IIL~;?QS<BSWKBI  MKRCJ;d?Q[<8O@RXFX:WK@VdKRINaKLatI8gB  
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<Cd?QI9@9[IgBOVC?RSJgRSgB7:CgiGWLOICBกd?Q@hW`;V
@g7^;[gRกB<;RกL;?SI8<<=ก<<C  OVLYoIWKBIกB<RKB7R97d?Q:CgkJก[KR7 `;VWKBIกB<kRWA8BC
RSgB7:CgLaCBV@C  LIPQR7OBก89dSBI9FIebY<9ZZBmd`;VY<9ZZBLRกOV:WKAV`IIdG\7@R7WKBII?\@J7
LYoIRGIWGX 1 `;VRGIWGX 2  �TQ7RBOLYoIMKRCJ;d?Q@VdKRINaKLatI:WK8gBI9@9[C?A8BCXกF<gR7NIL<PQR7
A8BC<JKA8BCLMKBNOMR7WKBILa;gBI?\CBก  a<PRRBOLYoI:Y:WK8gBLก=�bกB<[<8O@RXMR7LA<PQR7CPRd?Q
I_BCBNiKC?A8BC@BCB<kd?QOV[<8OFXNIWKBILa;gBI?\:WKiGWLOICBกก8gBWKBIRPQI � IGQILR7 

`CKก<VIG\Iกt[BC  <VWGXMR7กB<;RกL;?SI8<<=ก<<Cd?Q:WKOBกกB<>TกUBA8BC<JKA8BC
LMKBNOO_B`Iก[BCY<VLldMR7กB<;RกL;?SI8<<=ก<<CNI<VSVd?Q 1 [RId?Q 1 :WK^;d?Q:Cg@RWA;KR7
กGIกGX<VSVd?Q 1 [RId?Q 2 LIPQR7OBก[RId?Q 1 WKBId?QI9@9[IGก>TกUBAgRIMKB7:WKAV`IIA8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C@J7LCPQRLY<?SXLd?SXกGIกGXWKBIRPQI � :WK`กg WKBIกB<RKB7R97d?Q:Cg
kJก[KR7IG\I   LCPQR[<8O@RXกGX89dSBI9FIebNI<VSVd?Q 1  [RId?Q 2 ก;GXFX8gBWKBIกB<RKB7R97d?Q:Cg
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kJก[KR7C?AV`IIL~;?QSMR7;GกU=VWG7ก;gB8AgRIMKB7@J7  �TQ7AV`IId?Q@J7MR7กB<RKB7R97d?Q:CgkJก[KR7
OBก89dSBI9FIeb:CgIgBLYoI^;CBOBกกB<d?QIGก>TกUBMBWA8BC<JKA8BCLMKBNONIL<PQR7กB<;RกL;?SI
8<<=ก<<C  dG\7I?\LF<BVOBกกB<>TกUBNI[RId?Q 1 IGก>TกUB:WKAV`IIWKBIWG7ก;gB8AgRIMKB7
CBกก8gBWKBIRPQI � `@W78gBIgBOVC?A8BC<JKA8BCLMKBNOAgRIMKB7W?NIWKBIWG7ก;gB8  `[g@BLa[hIgBOV
LYoI^;CBOBกA8BC:Cg;VLR?SW<RXARXNIกB<d?QOVRKB7R97NaKA<XkK8I`;VkJก[KR7  WG7IG\I ^;d?Q:WKกt
APRIGก>TกUB:WK<GXกB<F9OB<=B8gBC?กB<;RกL;?SI8<<=ก<<CLก9WMT\I 
 NI@g8IMR7A8BC@RWA;KR7กGI<Va8gB7กB<[<8O@RXmWSNiKLก=�bกB<Y<VLC9Id?Q^JK89OGS:WK
@<KB7MT\I `;VกB<[<8O@RXWK8SmY<`ก<C@_BL<tO<JYOVFX8gBC?A8BC@RWA;KR7[<7กGI@g8IaITQ7  
mWSOBกกB<[<8O@RXFX8gB@g8IaITQ7MR789dSBI9FIebd?Q[<8O@RXmWSกB<NiKLก=�bd?Q^JK89OGS:WK@<KB7
MT\I `;VmY<`ก<C@_BL<tO<JY:WK^;d?Q@IGX@IhI�TQ7กGI`;VกGI  `[gกtC?XB7@g8Id?Q[<8O@RXmWSNiKLก=�b
d?Q@<KB7MT\I:CgA<RXA;hCdG\7aCW  mWSL~FBVMKRA8BCd?QRgBI`;K8C?A8BC@RWA;KR7MR7LIP\RaB`;V
กB<NiKA_B:WK@RWA;KR7กGXX<9Xd  d_BNaKกB<RgBImWS^JKY<VLC9IC?A8BC:CgiGWLOI  `[gLCPQR[<8O@RX
mWSmY<`ก<C@_BL<tO<JYOVFXMT\ILYoI`kX@?�TQ7X8กLF9QCLMKBCBR?กL;tกIKRS  NIM=VLW?S8กGIกB<
[<8O@RXmWSNiKLก=�bd?Q^JK89OGS@<KB7MT\IC?MKRW?NI`7gMR7A8BCA<RXA;hCNIกB<[<8O@RX  �TQ7
mY<`ก<C@_BL<tO<JYC?MKRO_BกGW[<8O@RX:Cg:WK  :WK`กg WKBIกB<RKB7R97d?Q:CgkJก[KR7 WG7IG\INIกB<
[<8O@RXOT7A8<NiKdG\7@R789e?<g8CกGI  LFPQRL[9CL[tCMKRO_BกGWMR7LA<PQR7CPRNI`[g;V`XX  �TQ7OVd_BNaK
กB<[<8O@RXC?A8BC`IgIRI`;VA<RXA;hC:WKCBกS9Q7MT\I 
 IRกOBกI?\@C<<kIVd?Q^JK[<8O@RXA8<C?กtAPR  A8BC<JK`;VY<V@XกB<=bLก?QS8กGXLIP\RaBMR7
7BILM?SIIG\I  kKBC?A8BC<JKNIL<PQR7LIP\RaBd�U�?MR7MKRLM?SIOVig8SNaK@BCB<kY<VLC9I:WK8gB
;GกU=VกB<LM?SI`XXNWLYoIกB<;RกL;?SIa<PR:Cg  ig8SNaKY<VLC9I:WK8gBI_BCBOBก`a;g7NW  
@CA8<OVC?กB<RKB7R97NIMKRA8BCIG\IWK8Sa<PR:Cg  `;VSG7OVig8SNaKCR7:WK8gBMKRLM?SIIG\IkRWA8BC
CBOBก`a;g7L<9QC[KIa<PR:CgR?กWK8S  �TQ7kPR:WK8gBLYoI@C<<kIVd?Q@_BAGZMR7^JKY<VLC9I7BI 
 @g8IกB<[<8O@RXmWSmY<`ก<C@_BL<tO<JYOVMT\ILYR<bL�tI[bL~FBVd?QAGW;RกCB[BC
[G8RGกU<`;VกB<kRWA8BCd?QLY;?QSI`Y;7A_BXB7A_B`[gLF?S7L;tกIKRS  mY<`ก<COVMBW@C<<kIV
NIกB<[<8O@RXMKRA8BCd?QkRWA8BCCB:WKLYoIRSgB7W?`;V:CgRKB7R97  LA<PQR7:Cg@BCB<k[<8O@RX
@_BI8IกB<LM?SId?Q:CgLMKBX<9Xd  <8C:YOIkT7กB<RKB7R97d?Q:CgkJก[KR7  [กa;gI  RKB7R97^9W  [;RWOI
กB<OGW;_BWGXLIP\RaBd?Q:WKC?กB<Y<GXLY;?QSI`[ก[gB7:YOBก[KI~XGX  mWSL~FBVก<=?MR7กB<;Rก
L;?SI7BIdB7A8BCA9W  IRกOBกI?\  LA<PQR7SG7MT\ILYR<bL�tI[b@g8ILก9IMR7MKRA8BCa<PRig87MR7A_Bd?Q
�\_BmWSdGQ8:Y`[gLYoIAI;VX<9Xda<PRLIP\RaBกGX`a;g7L<9QC[KId_BNaKLYR<bL�tI[bกB<;RกL;?SIRBO@J7
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Lก9Iก8gBA8BCLYoIO<97  LIPQR7OBกLCPQRWJmWSlBF<8C`;K8RBOC?LIP\RaBd?Q:Cg:WKLก?QS8MKR7กGI`[gRSgB7NW  
�TQ7RBOMT\IOBกA_Bd?Q�\_BLYoIig87@G\I � NIa;BSig87  `;VC?กB<X8กLYR<bL�tI[bmWS<8CdG\7aCWMR7A_B
d?Q�\_BLYoIig87@G\I � La;gBI?\  d_BNaKLYR<bL�tI[bmWS<8C@J7ก8gBA8BCLYoIO<97  [G8RSgB7LigI  MKRA8BC
WG7[gR:YI?\   
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�TQ7OBกกB<A_BI8=mWSmY<`ก<C@_BL<tO<JYOVFX8gB @g8Id?QM?WL@KIN[KA_B8gB �LWtกd?QC?
A8BC@BCB<kF9L>U� LYoIA_Bd?QC?กB<MT\ILYoI`kX@?`;V`[g;Vd?QOVNaKLYR<bL�tI[bMR7กB<;RกL;?SI
8<<=ก<<CA9WLYoI 1 LYR<bL�tI[bLCPQRLd?SXกGXMKRA8BCdG\7aCWd?QNiKNIกB<[<8O@RX  `;VLCPQR
<8CกGI`;K8dG\7aCW 5 `ag7OVA9WLYoI 5 LYR<bL�tI[bMR7MKRA8BCdG\7aCW  ^JK[<8O@RXOT7[KR7
[<8O@RXmWSNiKกB<F9OB<=BR?กA<G\7  `;Vd_BกB<[GWLYR<bL�tI[b@g8ILก9ILa;gBI?\d9\7:Y  OT7OV:WKLYoI
LYR<bL�tI[bO<97MR7กB<;RกL;?SI8<<=ก<<C  WG7IG\IกB<[<8O@RXmWSdG\7@R7Y<VLld  OT7C?
@C<<kIV[gB7กGIAI;VWKBI  `;VkKB;WMKRO_BกGWLa;gBI?\;7:WK  OVig8SNaKกB<[<8O@RXA<RXA;hC
`;V[<7กGXA8BCLYoIO<97CBกMT\I 
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OBกกB<LY<?SXLd?SX^;MR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C
OBก`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97d?QNiKdW;R7@RINaKกGXIGก>TกUBNIA<G\7d?Q 1 `;V
A<G\7d?Q 2 MR7IGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<
;RกL;?SI8<<=ก<<CFX8gB  กB<L<?SINIA<G\7d?Q 2 NaK^;d?Q`[ก[gB7OBกกB<L<?SI<JKNIA<G\7`<กLYoI
RSgB7CBก  dG\7I?\LYoILF<BVกB<L<?SI�\_BNILIP\RaBLW9C`;V^JK@RI:WKNiK[G8RSgB7;GกU=VกB<LM?SId?Q
LYoIกB<;RกL;?SI8<<=ก<<CY<VกRXกGXกB<Re9XBSLa[h^;MR7;GกU=VกB<LM?SId?QW?`;V:CgW?mWS
กB<`OกNILRก@B<`SกNaKWJY<VกRXกGXกB<d_B`XX��กaGW  @g8INIA<G\7d?Q 1 ^JK@RI:WKRe9XBS
[G8RSgB7;GกU=VกB<LM?SIOBก`^gImY<g7N@`;VCRXaCBS`XX��กaGWNaKIGก>TกUBd_BLYoIกB<XKBI  
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mWSd?Q:Cg:WKC?กB<`Oก[G8RSgB7MR7`XX��กaGWNaKIGก>TกUB:Yd_BY<VกRXF<KRC � กGXกB<d_B
`XX��กaGW`[gRSgB7NW  OT7d_BNaK^JKL<?SIXB7@g8Id?QC?dG\7XGIdTก[G8RSgB7:8KWJ `;VC?XB7@g8Id?Q:Cg:WKC?
กB<XGIdTก[G8RSgB7:8K  `;VLCPQR[KR7d_B`XX��กaGWIRกaKR7L<?SIOT7RBOC?IGก>TกUBXB7@g8Id?QLMKBNO 
`;VXB7@g8IRBO:CgLMKBNO:WKNIdG\7aCWLF<BV:Cg@BCB<kaBLRก@B<Y<VกRXกB<@RICBWJdXd8I
NIM=Vd?Qd_B`XX��กaGW:WK  `[gNIA<G\7d?Q 2 LCPQR^JKL<?SICBL<?SI�\_BNILIP\RaBLW9C  ^JKL<?SI@BCB<k
Y<GXY<h7A8BC<JKNI@g8Id?Q[ILR7SG7LMKBNO:WK:CgiGWLOI  R?กdG\7SG7@BCB<k`กK:MLIP\RaBNI@g8Id?Q[ILR7
SG7C?A8BCLMKBNO^9W  A8BC^9WF;BWOBกกB<d_B`XX��กaGWNIA<G\7`<กOT7:WK;W<VWGX;7:Y  `;V
IGก>TกUBC?AV`IINIกB<d_B`XX��กaGWA<G\7d?Q 2 W?MT\Iก8gBNIA<G\7`<กLYoIRSgB7CBก  dG\7I?\LF<BV:WK
LYoIกB<Y<GXY<h7`XX��กaGWd?Qd_B:Y`;K8OBกกB<L<?SINIA<G\7d?Q 1    

@_Ba<GX^;MR7กB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CLY<?SXLd?SX
<Va8gB7IGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<C `;VIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9  ^;กB<>TกUBd?Q:WK:WK@IGX@IhI`;V
@RWA;KR7กGX7BI89OGSd?Q^gBICBd?Q:WKFX8gBIGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIB
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CC?AV`IIL~;?QSA8BC<JKA8BCLMKBNOL<PQR7กB<;Rก
L;?SI8<<=ก<<C@J7ก8gBIGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9 (Barry, 2006; Walker, 2007; Duff, 
Rogers and Harris, 2006; Brown, et al., 2008; Chao, Wilhelm and Neureuther, 2009) 
`@W7NaKLatI8gBกB<@RIWK8SmY<`ก<C:WKLF9QCA8BC<JKA8BCLMKBNONIL<PQR7MR7กB<;RกL;?SI
8<<=ก<<CdG\7mWS<8C`;V<BSWKBI  mWSFX8gBdG\7@R7WKBIAPR WKBIกB<[GW@9IMKRA8BCd?QLYoIกB<
;RกL;?SI8<<=ก<<C`;VWKBIY<VLldMR7กB<;RกL;?SI8<<=ก<<CIGก>TกUBก;hgCd?Q:WK<GXกB<@RI
WK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOC?AV`IIL~;?QS@J7ก8gBIGก>TกUBก;hgCd?Q:WK<GXกB<@RI
Yก[9dG\7@R7WKBI  �TQ7mY<`ก<C:WKFGHIBdGกUVNIกB<LM?SI  กB<@<hYA8BC`;VกB<kRWA8BC  ��ก
dGกUVกB<LM?SIRKB7R97  กB<NaKWJ[G8RSgB7OBกMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<CNIก<=?[gB7 � 
d?QFX:WKXgRSA<G\7  89e?กB<LM?SIkRWA8BC`;VRKB7R97d?QkJก[KR7  `;V:WK��กdGกUVNaKกGXIGก>TกUBmWS
:WKCRXaCBS`XX��กY�9XG[9NaKIGก>TกUB:WK:Yd_BLYoIกB<XKBI  <8CdG\7RBOB<Sb:WKRe9XBS8gBก<=?
[gB7 � MR7`XX��กY�9XG[9d_B:COT7OGW8gBLYoIกB<;RกL;?SI8<<=ก<<C  @9Q7La;gBI?\d_BNaKIGก>TกUBd?Q
^gBIกB<L<?SIWK8SmY<`ก<CC?A8BC<JKA8BCLMKBNO:WKCBกก8gBIGก>TกUBd?QC9:WK^gBIกB<L<?SIWK8S
mY<`ก<CWG7ก;gB8   

^;กB<>TกUBd?Q:WK  :WK^;d?Q@RWA;KR7กGX7BI89OGSd?Q^gBICB  �TQ7:WKC?7BI89OGSd?Q:WKFGHIB
mY<`ก<C[gB7 � LFPQRNiKNIกB<LF9QCA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CNaKกGXIGก>TกUB
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NI89iB[gB7 �  ^;d?Q:WKFX8gB กB<L<?SI<JKmWSกB<@RId�U�?`[gLF?S7RSgB7LW?S8OVC?Y<V@9de9^;[Q_B
ก8gBกB<L<?SIกB<@RIOBกmY<`ก<Cd?Q:WKC?กB<NaKIGก>TกUB:WK��กY�9XG[9dGกUVกB<LM?SIWK8SกB<kRW
A8BC`;VกB<RKB7R97RSgB7kJก[KR7  C?MKRA_BkBCd?QLYoIY�ZaBNIกB<kRWA8BC`;VกB<RKB7R97NI
a;Bกa;BS<JY`XXOBกMKRA_BkBCNI;GกU=V[gB7 � กGIOVig8SLF9QCA8BCLMKBNO:WKCBกก8gBกB<
L<?SI`;VWJOBก[G8RSgB7`[g:Cg:WK;7CPRY�9XG[9O<97 (Chanock, 2008: 4)  `;VLCPQR^JK89OGS:WK
CRXaCBS7BINI;GกU=VMR7กB<LM?SIL<?S7A8BCY<VกRX89iBd?QL<?SI  กtFX8gBIGก>TกUBก;hgCd?Q
:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C@BCB<k
I_BA8BC<JKd?Q:WKOBกกB<L<?SINImY<`ก<C  [;RWOIC?กB<[<VaIGก<JK`;V<VCGW<V8G7กGXกB<LM?SIMR7
[ILR7CBกMT\I  mWSWJ:WKOBกLYR<bL�tI[bกB<;RกL;?SI8<<=ก<<COBกกB<LM?SIL<?S7A8BCMR7
IGก>TกUBdG\7@R7ก;hgC  �TQ7NI7BI`XXLW?S8กGI  IGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9OVC?LYR<bL�tI[b
MR7กB<;RกL;?SI8<<=ก<<C@J7ก8gBIGก>TกUBก;hgCd?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JK
A8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  mWSLCPQRF9OB<=BNI<BS;VLR?SWOVFX8gBIGก>TกUBก;hgC
d?Q:WK<GXกB<@RIYก[9C?กB<;RกL;?SI8<<=ก<<C`;VaBMKRCJ;กB<LM?SIL<?S7A8BCOBกกB<@PXAKI
dB7R9IL[R<bLIt[mWSNiK89e?กB<AGW;RกmWS[<7`;V[GWYVMKRA8BCOBกdB7R9IL[R<bLIt[NIa;BS
`a;g7MKRCJ;CBกก8gB  LIPQR7OBก:Cgd<BXkT789e?กB<LM?SIkRWA8BCd?QkJก[KR7 `;VI_BCBNiKmWS:Cg:WKC?
กB<RKB7R97 a<PRC?กB<RKB7R97d?Q:CgkJก[KR7[BC<JY`XXCB[<]BI`;V<VCGW<V8G7LdgBกGXIGก>TกUBก;hgC
d?Q:WK<GXกB<@RIWK8SmY<`ก<CกB<FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<Cd?Q:WK<GX
กB<LIKIS\_BOBกกB<L<?SINImY<`ก<CNaKA_BIT7kT7กB<AGW;RกMKRA8BC กB<NiKdGกUVNIกB<kRW
A8BC`;VกB<RKB7R97d?QkJก[KR7  dG\7 �d?QNIกB<CRXaCBSL<?S7A8BCNaKIGก>TกUBd_B^JK89OGS:WKNiKNX
7BId?Q:WKC?A_BRe9XBS8gBNaKNiK89e?กB<LM?SId?QLYoIlBUBLM?SIMR7[ILR7  <8CdG\7NaKC?กB<RKB7R97RSgB7
kJก[KR7[BC<JY`XXCB[<]BI  IGก>TกUBก;hgCd?Q:WK<GXกB<@RIYก[9C?LYR<bL�tI[bกB<;RกL;?SI
8<<=ก<<C@J7ก8gBdG\7I?\LF<BV:Cgd<BX8gBOVLM?SIlBUBd?QLYoIMR7[ILR7:WKRSgB7:< <JY`XXNWd?Q
kJก[KR7`;VSRC<GX a<PR<JY`XXNWd?Q :CgkJก[KR7`;V:CgSRC<GX  กB<LM?SIOT7LM?SIMT\IOBก
A8BCAhKILAS`;VOBกA8BC<JKd?QC?RSJgMR7`[g;VAI  �TQ7LYoI89e?กB<I_BMKRA8BCOBกR9IL[R<bLIt[CBNiK
mWS[<7mWSC9:WKkRWA8BC`[gRSgB7NW  <8CdG\7SG7MBW`a;g7RKB7R97 a<PRC?กB<RKB7R97RSgB7:CgkJก[KR7
R?กWK8S 
�'�
�������	กก	�����  
 OBก^;กB<>TกUB  ^JK89OGSC?MKRL@IR`IV@_Ba<GXกB<I_B^;กB<89OGS:YNiKY<VmSiIb  WG7I?\ 

1. MKRL@IR`IVNIกB<I_B^;กB<89OGS:YNiK 
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1.1 ก<Vd<87>TกUBe9กB<  @_Ba<GXก<Vd<87>TกUBe9กB<d?QC?aIKBd?Q<GX^9WiRX 
NIL<PQR7กB<>TกUBNIa;BS<VWGX  A8<NaKA8BC@_BAGZกGXL<PQR7กB<;RกL;?SI8<<=ก<<CCBกMT\I  NI
`7gMR7กB<Y;Jก��7  @g7L@<9C`;V8B7<Bก]BIMR7A8BC�PQR@G[SbdB789iBกB<[G\7`[giG\ILWtกL;tก  LFPQRNaK
C?O9[@_BITกMR7A8BC�PQR@G[Sb@hO<9[RGILYoIAh=;GกU=V@_BAGZd?QOVd_BNaKกB<mก7`;VกB<;RกL;?SI
8<<=ก<<C;W;7:WKNIกB<>TกUBdhก<VWGX  ก<Vd<87>TกUBe9กB<A8<C?a;Gก@J[<d?Q@<KB7A8BC<JKA8BC
LMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C[G\7`[g<VWGXiG\IY<VkC>TกUB  CGeSC>TกUB  a<PR`CK`[g
RhWC>TกUB  mWSNI`[g;V<VWGXA8<��กdGกUVกB<LM?SI`;VกB<kRWA8BCd?QLYoIlBUBLM?SIMR7
[ILR7d?QRRก`XXCBLFPQRNaK@RWA;KR7กGXA8BC@BCB<kMR7^JKL<?SINI`[g;V<VWGXiG\I  dG\7I?\LF<BV
OBกกB<>TกUB:WKFX8gBdGกUVNIกB<LM?SIMR7LWtก:dSRSJgNI<VWGX[Q_B d_BNaK:CgC?A8BC@BCB<kNI
กB<d?QOV@<hYA8BC`;VkRWA8BCCBLYoIlBUBLM?SIMR7[ILR7  `;VR?ก@g8IaITQ7LYoI^;CBOBก
A8BC:Cg@BCB<kLMKBNOก<=?[gB7 � MR7กB<;RกL;?SI8<<=ก<<C:WKRSgB7A<RXA;hCdG\7aCW  mWS
89iBNIa;Gก@J[<A8<NaKLWtก:WKd<BX8gBก<=?NWXKB7d?QLYoI[G8RSgB7MR7กB<;RกL;?SI8<<=ก<<C�TQ7OV
:WK^;W?CBกก8gBกB<LIKI8gBaKBC;Rก  �TQ7กt:Cg:WK@<KB7A8BCLMKBNO8gBC?ก<=?NWXKB7  `;V
ก<Vd<87>TกUBe9กB<A8<<VXhA8BC^9WNaKiGWLOIWK8S8gBกB<;RกCBกIKRSWG7ก;gB8NI`[g;Vก<=?OV
@g7^;[gR^JKL<?SIRSgB7:<  LFPQRNaK^JKL<?SI:WK<GXd<BX`;V;WF�[9ก<<CกB<ก<Vd_BA8BC^9WOBกกB<
;RกL;?SI8<<=ก<<C;7 
       1.2 CaB89dSB;GS<G]XB;`;VLRกiI  OBกกB<>TกUBA<G\7I?\:WKO_B`IกLYoI
CaB89dSB;GS<G]XB;`;VCaB89dSB;GSLRกiI  mWSFX8gBCaB89dSB;GSLRกiImWSlBF<8CC?
Ah=lBFMR7IGก>TกUBNIL<PQR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C[Q_Bก8gB
CaB89dSB;GS<G]XB;  <8C:YOIkT7NIXB7@BMB89iBMR7CaB89dSB;GS<G]XB;d?QLกtXMKRCJ;OBก
CaB89dSB;GS<BilG�  LigI  @BMB89iBCIhUS>B@[<b`;V@G7AC>B@[<b a<PRNIXB7<VWGXd?QLYoI
IGก>TกUBNI<VWGXY<9ZZBmdMR7CaB89dSB;GSLRกiI  LigI @BMB89iB89dSB>B@[<b@hMlBFd?Q
Y<9ZZBmd:WKAV`II[Q_Bก8gBY<9ZZB[<?LYoIRSgB7CBก  RBOB<Sb^JK@RI@BCB<kd?QOVLF9QC<VWGX
A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWSNaKกB<>TกUBLF9QCL[9CLก?QS8กGXL<PQR7กB<;Rก
L;?SI8<<=ก<<CLFPQRLF9QCA8BC<JKA8BCLMKBNONaKIGก>TกUBMR7@BMB89iBRGILIPQR7OBกFP\I]BIA8BC<JK
A8BCLMKBNOMR7IGก>TกUBNI`[g;V@BMB89iBC?RSJgNI<VWGXd?Q`[ก[gB7กGI  mWS^JKd?QLก?QS8MKR7กGXกB<
OGWกB<L<?SIกB<@RI@BCB<kI_BMKRCJ;d?Q:WKOBกกB<>TกUBNI`[g;VY<VLldMR7CaB89dSB;GS  <VWGX
กB<>TกUB`;V@BMB89iBL;PRกNiKNIกB<OGWmY<`ก<C`;VกB<RX<C:WK[BCd?QLatI@CA8<  <8CdG\7
RBOB<Sb@BCB<kI_B:YNiK@RW`d<กY<VกRXกB<L<?SIกB<@RINI89iBMR7[ILR7:WK   
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        IRกOBกI?\@kBXGIRhWC>TกUBMR7<G]XB;`;VLRกiI@BCB<kI_BmY<`ก<CกB<
FGHIBA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<Cd?Q:WKFGHIBMT\I:YY<GXLY;?QSIX<9XdMR7
LIP\RaB  L8;Bd?QNiKNIกB<@RI `;V[G8RSgB7LA<PQR7CPRd?QNiKNIกB<>TกUB:YY<VShก[bNaKLMKBกGX89iBd?QNiK
@RIMR7[ILR7:WK  LFPQRLF9QCFJIdGกUVNIWKBIกB<LM?SI`;VกB<RKB7R97NaKกGXIGก>TกUBMR7
@kBXGIกB<>TกUB[gB7 �  

1.3 OBกกB<>TกUBkT7กB<[<8O@RX89dSBI9FIebMR7A=VA<h>B@[<b   
OhqB;7ก<=bCaB89dSB;GS  `;VFX8gB@kBXGIกB<>TกUB  LigI  OhqB;7ก<=bCaB89dSB;GSa<PR
@kBXGIกB<>TกUBRPQI � :WKNiKmY<`ก<C@_BL<tO<JY Turnitin NIกB<[<8O@RXกB<;RกL;?SI
8<<=ก<<COBก^;7BIMR7I9@9[  O_BLYoIOV[KR7[<VaIGกkT7กB<[GW@9I^;7BIMR7I9@9[d?QA8<NiK
89e?กB<RPQI<g8CWK8S  LigI  กB<[<8O@RXR?กA<G\7mWSNiK[G8XhAA;  LF<BVกB<[<8O@RXmWSNiK 
Turnitin C?MKRO_BกGWd?Q[<8O@RX:WK:CgA<RXA;hC  `;VC?A8BC^9WF;BWNIกB<[<8O@RX  �TQ7RBOd_B
NaKLYR<bL�tI[bกB<;RกL;?SI8<<=ก<<C@J7Lก9Iก8gBA8BCLYoIO<97LIPQR7OBกXB7A<G\7:WKC?กB<WT7
]BIMKRCJ;d?Q:CgLก?QS8MKR7CB<8CLYoILYR<bL�tI[bMR7กB<;RกL;?SI8<<=ก<<C  a<PRWT7LRBA_B�\_BLYoI
ig87 � กGX`a;g7L<9QC[KI`[gLIP\RaB:CgLก?QS8MKR7กGICBA_BI8=LYoILYR<bL�tI[bMR7กB<;RกL;?SI
8<<=ก<<C  OT7O_BLYoId?QOV[KR7[<8O@RXmWS[G8XhAA;R?กd?a<PRRBONiKa;BS89e?<g8CกGILFPQR;W
A8BCA;BWLA;PQRIMR7กB<[<8O@RX  IRกOBกI?\RBONiKกB<Y<VLC9IOBก^;7BIMR7I9@9[mWS[<7
<g8CWK8S 
                   1.4 OBกกB<[<8O@RX89dSBI9FIeb  FX8gB กB<NiKLก=�bd?Q:WK@<KB7MT\I `;VกB<
[<8O@RXmWSmY<`ก<C@_BL<tO<JYOVC?A8BC@BCB<kd?Q[<8O@RX:WKW?NI`[g;V@g8I:CgLdgBกGI  LigI   
WKBIกB<RKB7R97d?Q:CgkJก[KR7  กB<[<8O@RXWKBII?\A8<NiKLก=�bd?Q:WK@<KB7MT\INIกB<[<8O@RX  @g8I
WKBIกB<kRWA8BCRSgB7:CgLaCBV@CRBONiKกB<[<8O@RXmWSmY<`ก<C@_BL<tO<JY  LF<BV[<8O@RX
:WKW?ก8gBNIก<=?d?QMKRA8BCC?กB<AGW;RกCBmWS[<7a<PRกB<kRWA8BCd?QC?กB<LY;?QSI`Y;7A_B`[g
LF?S7L;tกIKRS      

2. MKRL@IR`IV@_Ba<GXกB<d_B89OGSNI<VSV[gR:Y   
                  2.1 A8<d_BกB<>TกUBLก?QS8กGXY�OOGSWKBI[gB7 � d?QLก?QS8MKR7กGXกB<L<?SIกB<
@RId?Q@g7^;[gRกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBNI`[g;VY<VLldMR7CaB89dSB;GS  <VWGX
กB<>TกUB  `;V@BMB89iB  LIPQR7OBกC?[G8`Y<R?กa;BSWKBId?QC?A8BCLก?QS8MKR7กGXกB<;RกL;?SI
8<<=ก<<C:Cg8gBOVLYoI[G8`Y<dB7WKBI[G8XhAA;  [G8`Y<dB7WKBI^JK@RI  [G8`Y<dB7WKBIa;Gก@J[<
`;VmA<7@<KB7a;Gก@J[<  [G8`Y<dB7WKBI@kBIกB<=b  `;V[G8`Y<dB7WKBILFPQRI<g8CiG\IL<?SI  `;V
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RBOd_BกB<89LA<BVabY�9@GCFGIeb<Va8gB7[G8`Y<[gB7 � La;gBI?\NIRGId?QOV@g7^;[gRกB<;RกL;?SI
8<<=ก<<CMR7^JKL<?SI 
                   2.2 กB<RRก`XXNIกB<89OGSA<G\7[gR:YRBONiKdG\789e?Li97Y<9CB= `;VLi97
Ah=lBF  a<PR89e?กB<^@C^@BI (mix method)  mWSRBO>TกUBกGXXhAA;NI@kBXGIกB<>TกUBd?QC?
A8BCLก?QS8MKR7กGXกB<OGWกB<L<?SIกB<@RI  LigI  A<J  RBOB<Sb  �TQ7OVd_BNaK:WKMKRCJ;NILi97;Tก`;VC?
A8BC;VLR?SWRgRIMR7กB<LMKBkT7MKRCJ;MR7กB<;RกL;?SI8<<=ก<<CCBกMT\I   
                   2.3 กB<F9OB<=BกB<;RกL;?SI8<<=ก<<CC?<VWGXA8BCLMKCMKI[gB7กGIRRก:Y  
NIXB7@BMB89iBกB<LM?SI[BC[G8RGกU<`;VC?กB<RKB7R97 กtkPR8gBSRC<GX:WK  `[gXB7@BMB89iBRBO
LA<g7A<GWCBก  `CKOVC?กB<RKB7R97กtSG7kPR8gB;RกL;?SI8<<=ก<<CRSJg  kKB^JKLM?SI:Cg:WKkRWA8BCd?Q
LYoIlBUBLM?SIMR7[ILR7  WG7IG\I  Lก=�bNIกB<[GW@9IกB<;RกL;?SI8<<=ก<<COT7SG7C?A8BC:Cg
iGWLOINI`7gd?Q@kBXGIกB<>TกUBOVI_B:YNiKNIdB7Y�9XG[9`;VLFPQRd?QOVSTWkPRI_B:YNiKLYoIa;GกNI
กB<FGHIB`;VRX<CA8BC<JKA8BCLMKBNOLก?QS8กGXกB<LM?SI`;VกB<RKB7R97d?Qa;?กL;?QS7OBกกB<;Rก
L;?SI8<<=ก<<CNaKกGX^JKL<?SI  WG7IG\I  7BI89OGSNIA<G\7[gR:YOV[KR7C?กB<>TกUBkT7Y<VLWtIMR7
Lก=�b`;VกB<FGHIBLก=�bกB<;RกL;?SI8<<=ก<<CLFPQRLYoIกB<[GW@9IกB<:WKa<PR[กMR7^;7BI
d?QC?กB<;RกL;?SI8<<=ก<<CNIY<VLld[gB7 �   
                   2.4 NIกB<>TกUBA<G\7I?\^JK89OGS:WKI_BL@IR89e?กB<@RImWSNiKmY<`ก<C[BCd?Q
^JK89OGS:WKFGHIBMT\I  @_Ba<GXกB<89OGSNIA<G\7[gR:YกtRBOOVNiK89e?กB<@RINI<JY`XXRPQI � d?Q`[ก[gB7
กGIRRก:YOBก89e?กB<@RINIA<G\7I?\  LFPQRd?QOVI_BCBLY<?SXLd?SX8gB89e?กB<@RINWNaK^;d?QW?ก8gB`กg
^JKL<?SINIL<PQR7A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C  R?กdG\789e?กB<@RI`XXNWd?Q
@BCB<k;WRG[<BกB<;RกL;?SI8<<=ก<<CMR7IGก>TกUBNIก;hgCNW:WKCBกIKRS`;VC?Y<V@9de9lBF
ก8gBกGI  �TQ7^;OBกกB<>TกUBOV@BCB<kI_B:YL;PRกY<VShก[bNiKNaKLaCBVกGX^JKL<?SId?QC?A8BC
`[ก[gB7กGI:WKNI;_BWGX[gR:Y 
 
�'���	ก�$%�ก	�����  

1. NIกB<>TกUBA<G\7I?\  ^JK89OGS`Xg7LYoI@BMB89iBNaZg � 3 @BMB89iB  �TQ7C?A8BC`[ก[gB7 
NI`[g;V@BMB89iBd?QNiKก;hgC[G8RSgB7LYoIA=V89iBd?Q`[ก[gB7กGI  LIPQR7OBกC?MKRO_BกGWNIกB<OGWLกtX
<8X<8CMKRCJ;OBกก;hgC[G8RSgB7XB7ก;hgCAgRIMKB7CBก  LigI กB<<8X<8CMKRCJ;OBกIGก>TกUBNI
<VWGXY<9ZZBLRกd?QAgRIMKB7LกtX<8X<8CMKRCJ;:WKSBก  WG7IG\I  OT7L@IR`IV8gBA8<RRก`XXกB<
OGWLกtXd?QNiKก;hgC[G8RSgB7NI`[g;V<VWGXd?QLYoIA=V89iBa<PR@BMB89iBLW?S8กGIkKBLYoI:Y:WKOBกdG\7NI
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<VWGXY<9ZZB[<?  Y<9ZZBmd `;VY<9ZZBLRก  LFPQR;WA8BC`[ก[gB7MR7IGก>TกUBd?QCBOBกA=V
[gB7 � กGI RGIRBO@g7^;[gRA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C:WK 

2. Lก=�bกB<Y<VLC9IกB<;RกL;?SI8<<=ก<<CLYoI@g8IaITQ7d?QNiKNIกB<[<8O@RXd?Q:WK^; 
NIXB7@g8I  `[g:Cg@BCB<k[<8O@RX:WK`IgIRIdG\7aCW  OIก8gBOV:WKLY<?SXLd?SXกGX`a;g7d?QCB
MR7MKRCJ;d?QNiKNIกB<RKB7R97  IRกOBกI?\SG7C?MKRO_BกGWNIกB<[<8O@RXmWSNiK�R�`8<bd?Q[<8O@RX
:WKL~FBVMKRCJ;d?QAGW;RกCBmWS[<7[BC[G8RGกU< a<PRLYoIกB<kRWA8BCNI;GกU=Vd?Q:CgLaCBV@C
d?QC?กB<LY;?QSI`Y;7A_B`[gLF?S7L;tกIKRSLdgBIG\I  `[g:Cg@BCB<k[<8O@RXMKRA8BCd?QkRWA8BC`;K8
a<PRLM?SIL;?SI`XXกB<OGW;_BWGXLIP\RaB  `[g:Cg:WKRKB7R97`a;g7d?QCB `;V:CgA7:8K�TQ7mA<7@<KB7MR7
Y<VmSALW9C:WK  NIRIBA[RBOC?กB<F9OB<=BMKRO_BกGWLa;gBI?\  LFPQRFGHIBLF9QCY<V@9de9lBFMR7
LA<PQR7CPRd?Qig8SNIกB<[<8O@RXMKRCJ;  WG7IG\IOT7A8<NiK89e?กB<[<8O@RX<g8CกGIOBกa;BS89e?LFPQR
;WA8BCA;BWLA;PQRIMR7กB<[<8O@RX 

3. กB<89OGSA<G\7I?\>TกUBกGXIGก>TกUBL~FBV89iBLRกLdAmIm;S?`;V@PQR@B<กB<>TกUB  NI 
<VWGXY<9ZZB[<?LdgBIG\I  OT7RBOd_BNaK^;กB<89OGSC?MKRO_BกGWL~FBVIGก>TกUBNI89iBLRกWG7ก;gB8  
กB<>TกUBOT7RBORRก`XXNaKC?A8BCก8KB7MR7กB<dW;R7d?QA<RXA;hCIGก>TกUBd?QLYoI89iBLRกRPQI �  
LFPQRWJ^;d?QOVLก9WMT\I8gBmY<`ก<CWG7ก;gB8@BCB<k@g7L@<9CA8BC<JKA8BCLMKBNONaKกGXIGก>TกUBNIก;hgC
89iBLRกRPQI � :WKW?a<PR:Cg`;VRSgB7:<   

4. NIกB<>TกUB89OGS<VSVd?Q 1 ^JK89OGS:WKNiKLA<PQR7CPRd?QLYoI@kBIกB<=bRSgB7ก8KB7 �  �TQ7NI 
@g8II?\OV@BCB<k8GW:WKA<XdG\7 6 WKBIMR7กB<;RกL;?SI8<<=ก<<C �TQ7:WK`กg กB<;RกL;?SI
8<<=ก<<CdG\7aCW  กB<;RกL;?SI8<<=ก<<CXB7@g8I  กB<kRWA8BCRSgB7:CgLaCBV@C  กB<
RKB7R97d?Q:CgkJก[KR7  กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W `;VกB<;RกL;?SI8<<=ก<<CMR7
[ILR7  `[gNI@g8IMR7กB<89OGS<VSVd?Q 3 �TQ7LYoIกB<dW;R7  LA<PQR7CPRd?QNiK8GW^;OVLIKI:Yd?QdGกUV
MR7กB<kRWA8BC`;VกB<RKB7R97  d_BNaKกB<8GW^;NiK:WKกGX 4 Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C  :WK`กg  กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< (A<RXA;hC:WKdG\7กB<;RกL;?SI
8<<=ก<<CdG\7aCW `;VกB<;RกL;?SI8<<=ก<<CXB7@g8I)  กB<kRWA8BCRSgB7:CgLaCBV@C `;V
กB<RKB7R97d?Q:CgkJก[KR7  mWS:Cg@BCB<k8GW:WKNIWKBIกB<;RกL;?SI8<<=ก<<CdB7A8BCA9W `;V
WKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7  OT7RBOd_BNaKLA<PQR7CPRMBWA8BC[<7Li97mA<7@<KB7 
(construct validity) NI`7gMR7A8BCA<RXA;hCLIP\RaBd?Q8GW:WKLF?S7 4 WKBIOBกdG\7aCW 6 WKBIMR7
กB<;RกL;?SI8<<=ก<<C 
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                 � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8RKRSA8<Y�9XG[9RSgB7:<  

      � 1) :Cgd<BX8gB[KR7d_BRSgB7:<              � 2) L<?SI<JKdGกUVกB<RKB7R97d?QkJก[KR7 

                 � 3) AKIaBMKRCJ;OBก`a;g7RPQI � LF9QCL[9C� 4) ;WY<9CB=MKRCJ;OBกL8tX:�[bd?QL;PRก  
                          I_BCBNiK 
@kBIกB<=bd?Q 3  NIกB<LM?SIdXd8I8<<=ก<<C  IBSiGS:WKI_BA8BCA9WMR7^JKLM?SIAIRPQIN@g:8KNI
7BIMR7[ILR7  mWSLMBLM?SI3 SgRaIKBWK8SkKRSA_B`;V@_BI8IMR7LMBLR7  `[gNISgRaIKB@hWdKBS:WK
NiKMKRA8BCMR7^JKLM?SIAIRPQI  `;V:WKRKB7R97`a;g7d?QCBMR7MKRCJ;IG\I 
A_BkBC :1.  IBSiGS:WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                   � 1) :CgNig                                 � 2)  :Cg`IgNO                                 � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig กB<ก<Vd_BMR7IBSiGSOGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW  

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                   � 3) กB<kRWA8BCRSgB7:CgLaCBV@C         � 4) กB<RKB7R97d?Q:CgkJก[KR7         

                   � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                            [ILR7 

3. กB<ก<Vd_BMR7IBSiGSOGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
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<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBSiGSA8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<   � 2) LM?SI7BIdG\7aCWmWSNiKlBUBLM?SIMR7[ILR7 

                  � 3) A8<WGW`Y;7MKRCJ;dG\7aCWOBก^JKLM?SIAIRPQILFPQRNaK7BILM?SILYoI@_BI8I   
                          LW?S8กGI[;RW       

                  � 4) [GWกB<RKB7R97`a;g7d?QCBLFPQRNaKMKRCJ;dG\7aCWWJL@CPRI8gBLYoI@_BI8ILM?SIMR7 
                           [ILR7 
@kBIกB<=bd?Q 4  IBS ก.:WKI_BLRBMKRA8BCdG\7aCWCBOBกL8tX:�[b`;K8`dId?QA_BXB7A_BWK8SA_Bd?QC?
A8BCaCBSLaCPRIกGI  F<KRCdG\7RKB7R97`a;g7d?QCBMR7MKRCJ; 
A_BkBC :1.  IBS ก. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                   �  1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 

2. kKB[RXNig กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW  

      � 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C          � 4) กB<RKB7R97d?Q:CgkJก[KR7                  

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                          [ILR7 

3. กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS ก. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<               

                  � 2)  L<?SI<JK89e?กB<kRWA8BCd?QkJก[KR7     

                  � 3) [GWกB<RKB7R97`a;g7d?QCBRRก:YLF<BVIBS ก. :WKNiKA_BXB7A_B`dId?Q`;K8     

                  � 4) ;WY<9CB=MKRA8BCd?QI_BCBOBกL8tX:�[b `[gLM?SIMKRA8BCWK8S@_BI8IMR7[ILR7 
                          LF9QCMT\I 
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@kBIกB<=bd?Q 5 IBS M. I_BMKRA8BCOBกXdA8BCNI8B<@B<CBN@gNI7BIMR7[ILR7  `;V:WKLM?SI
iPQRMR7^JKLM?SI  Yrd?QF9CFbNI87L;tXlBSa;G7Y<VmSA  `[g:Cg:WKN@gL;MaIKB 
A_BkBC : 1. IBS M. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                   � 1) :CgNig                                 � 2)  :Cg`IgNO                                � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig กB<ก<Vd_BMR7IBS M. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW  

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW       � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C        � 4) กB<RKB7R97d?Q:CgkJก[KR7                  

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W� 6) กB<;RกL;?SI8<<=ก<<CMR7 
                          [ILR7 

3. กB<ก<Vd_BMR7IBS M. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS M. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<    � 2) :Cg[KR7d_BRV:<LF<BVRKB7R97kJก[KR7`;K8 

                  � 3) LF9QCL[9C<BS;VLR?SWmWSN@gL;MaIKBLF9QCL[9C    

                  � 4) :CgA8<I_BMKRA8BCOBกXdA8BCN@gNI7BIMR7[ILR7 
@kBIกB<=bd?Q 6 IBS ก.[KR7LM?SIL<?S7A8BCNI89iBกB<OGWกB<  LMBd<BX8gBIBS M. :WKd_B
L<?S7A8BC`XXLW?S8กGII?\LCPQRYrd?Q`;K8  IBS ก. OT7MRRIhZB[IBS M.NiKL<?S7A8BCWG7ก;gB8  �TQ7IBS 
M. RIhZB[ 
A_BkBC :1.  IBS ก. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                � 2)  :Cg`IgNO                                  � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 

2. kKB[RXNig กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW  

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgkJก[KR7              � 4) กB<RKB7R97d?Q:CgkJก[KR7      
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                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS ก. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<         � 2) IBS ก. A8<LM?SIL<?S7A8BCMT\ILR7 

                  � 3) A8<RKB7R977BIMR7IBS M.LYoI`a;g7d?QCBMR7MKRCJ; 

                  � 4) A8<C?กB<WGW`Y;7L<?S7A8BCOBกMR7IBS M.LFPQR:CgNaKLaCPRIกGI 
@kBIกB<=bd?Q 7 IBS M. [KR7d_B<BS7BINI89iBกB<[;BW  �TQ7LCPQRYrd?Q`;K8NIAR<b@LXP\R7[KILMB:WK
LM?SI<BS7BINIaG8MKRLW?S8กGI  LMBOT7I_B<BS7BIWG7ก;gB8CB@g7LYoI<BS7BIMR789iBกB<[;BW 
A_BkBC :1.  IBS M. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                   � 1) :CgNig                                 � 2)  :Cg`IgNO                               � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig กB<ก<Vd_BMR7IBS M. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW  

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                   � 3) กB<kRWA8BCRSgB7:CgLaCBV@C        � 4) กB<RKB7R97d?Q:CgkJก[KR7                

                   � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W� 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS M. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS M. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<        � 2) A8<WGW`Y;7L;tกIKRSLFPQRNaKLYoI7BINaCg 

                  � 3) :CgI_BLRB7BILW9Cก;GXCBNiK�\_B  � 4) N@gกB<RKB7R978gBLYoI7BIMR7AR<b@d?Q`;K8 
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@kBIกB<=bd?Q 8 IB7@B8 ก. [KR7LM?SIXdA8BCNI89iBL><U]>B@[<b  LeR:WKFXL8tX:�[bd?Q<GXOKB7
LM?SI7BI  IB7@B8 ก. OT7OKB7^JK<GXOKB7[BCL8tX:�[bNaKLM?SIXdA8BC  `;VI_BXdA8BCIG\IN@gLYoIiPQR
MR7[ILFPQR@g7RBOB<Sb 
A_BkBC : 1. IB7@B8 ก. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                   � 1) :CgNig                               � 2)  :Cg`IgNO                              � 3)  Nig 
  kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig กB<ก<Vd_BMR7IB7@B8 ก. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                   � 3) กB<kRWA8BCRSgB7:CgLaCBV@C        � 4) กB<RKB7R97d?Q:CgkJก[KR7                  

                   � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W� 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IB7@B8 ก. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC? 
A8BC^9W<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8 ก. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<                  � 2) OKB7LM?SI7BILF?S7XB7@g8I 

                  � 3) LM?SI7BImWSNiKA8BCA9WMR7[ILR7     � 4) aBRKB7R97OBก@BMB89iBLW?S8กGIN@g 
                          LF9QCL[9C 
@kBIกB<=bd?Q 9 IB7@B8 M. RgBIMKRCJ;OBกaIG7@PR89iBกB<  `;V:WKkRWA8BCmWS:CgN@g`a;g7d?QCB
MR7MKRCJ; 
A_BkBC : 1. IB7@B8 M.:WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                   � 1) :CgNig                                 � 2)  :Cg`IgNO                              � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 

2. kKB[RXNig กB<ก<Vd_BMR7IB7@B8 M. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                   � 3) กB<kRWA8BCRSgB7:CgLaCBV@C         � 4) กB<RKB7R97d?Q:CgkJก[KR7           
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                   � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IB7@B8 M. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC? 
A8BC^9W<VWGXNW 

                    � 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8 M. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<               

     � 2) RKB7R97`a;g7d?QCBMR7MKRCJ;LF9QCL[9C 

                  � 3)  :Cg[KR7d_BRV:<LF<BV:WKkRWA8BCLYoI@_BI8IMR7[ILR7`;K8 

                  � 4) A8<NiKMKRCJ;A_B[gRA_B[BCaIG7@PR[KI~XGX`;V[KR7RKB7R97LF9QCL[9C 
@kBIกB<=bd?Q 10 IBS ก. [KR7LM?SIก;ShdebdB7กB<[;BW@g7RBOB<Sb  LMBd<BX8gBIBS M. :WKLM?SI
ก;ShdebdB7กB<[;BWL<?SX<KRS`;K8`;V:WKd9\77BI:8KNIก<VLY�B  WG7IG\INIig87d?QIBS M. RRก:Y
<GXY<VdBIRBaB<ก;B78GI  IBS ก.`RXaS9XLRB7BIMR7IBS M. CBWJ  `;VL;?SI`XX7BIMR7IBS 
M.   IBS ก. :WKOGWd_B<JYL;gCNiKiPQRMR7LMBLYoILOKBMR7<BS7BI 
A_BkBC : 1. IBS ก. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C         � 4) กB<RKB7R97d?Q:CgkJก[KR7       

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W
<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS ก. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<              � 2) A8<XRกIBS M. กgRI8gBMRSPCWJ7BI 
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                  � 3) LM?SI7BImWSNiKA8BCA9WMR7[ILR7 

                  � 4) A8<OGW<JY`XXกB<LM?SINaCgLFPQR:CgNaK7BIWJLaCPRIกGI 
@kBIกB<=bd?Q 11  IGก>TกUB:WK<GXCRXaCBSNaKd_B7BIก;hgC ก;hgC;V 4 AI  mWS`[g;VAI[KR7LM?SI
<BS7BIMR7[ILR7  IBS ก. ^JKLYoI@CBi9กMR7ก;hgC:WK^;9[i9\I7BId?QC?;GกU=VLYoI`^IlJC9a;BS
`^IlJC9WK8SกGI `;V:WK@g7OWaCBSR9L;tกd<RI9ก@bNaKกGXAIRPQI � NIก;hgC  dhกAI<g8CกGIRl9Y<BS
Lก?QS8กGXi9\I7BId?Q:WK`;VLM?SI<BS7BIMR7[ILR7 F<KRCกGXLRB`^IlJC9MR7IBS ก. N@gLMKB:YNI
<BS7BIWK8S 
A_BkBC : 1. IGก>TกUBNIก;hgC:WKก<Vd_BกB<;RกL;?SI8<<=ก<<CMR7IBS ก. Niga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig  กB<ก<Vd_BMR7IGก>TกUBNIก;hgCOGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?
Y�ZaBNIL<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                   � 3) กB<kRWA8BCRSgB7:CgLaCBV@C        � 4) กB<RKB7R97d?Q:CgkJก[KR7                

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                          [ILR7 

3. กB<ก<Vd_BMR7IGก>TกUBNIก;hgC OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC? 
A8BC^9W<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIGก>TกUBNIก;hgCA8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<  � 2) ^;9[7BImWSNiK`I8A9WMR7[ILR7LYoIa;Gก 

                  � 3) A8<NiK`^IlJC9LaCPRIกGI`[gLM?SILIP\RaBNIกB<Re9XBSd?Q`[ก[gB7กGI 

                  � 4) NiK`I8A9WMR7[ILR7^@C^@BIกGX`I8A9WMR7ก;hgCNIกB<I_BL@IR`^IlJC9 
@kBIกB<=bd?Q 12  IBS ก. [KR7LM?SIL<?S7A8BC@g7RBOB<Sb  LMBOT7AKIaBMKRCJ;OBกNIR9IL[R<bLIt[ 
`;VWB8Ibma;WMKRCJ;CBdG\7:�;bLFPQRN@giPQR[ILR7LYoILOKBMR77BI  OBกIG\IOT7I_B@g7RBOB<Sb[gR:Y 
A_BkBC : 1. IBS ก. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 
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2. kKB[RXNig  กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                   � 3) กB<kRWA8BCRSgB7:CgLaCBV@C         � 4) กB<RKB7R97d?Q:CgkJก[KR7              

                   � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W� 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS ก. A8<Y�9XG[9RSgB7:<  

       � 1) ^;9[7BIWK8S[ILR7                            � 2) :Cgd<BX8gB[KR7d_BRSgB7:<             

                  � 3) RKB7R97`a;g7d?QCBOBกNIR9IL[R<bLIt[    

                  � 4) kRWA8BCMKRCJ;RRกCBLFPQRNaKLYoI@_BI8IMR7[ILR7 
@kBIกB<=bd?Q 13  IBS M. I_BMKRA8BCOBกNIaIG7@PR89iBกB<CBNiKO_BI8I 1 aIKBmWS<VXh
`a;g7d?QCBMR7MKRCJ;`[g:CgLY;?QSI`Y;7MKRA8BC`[gRSgB7NW  
A_BkBC : 1. IBS M. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 

2. kKB[RXNig  กB<ก<Vd_BMR7IBS M. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNIL<PQR7
NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C         � 4) กB<RKB7R97d?Q:CgkJก[KR7      

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS M. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS M. A8<Y�9XG[9RSgB7:<  
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       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<              � 2) A8<LM?SImWSกB<kRWA8BC 

                  � 3) :Cg[KR7d_BRV:<LF<BV:WKRKB7R97`a;g7d?QCB:8K`;K8           

                  � 4) A8<LF9QCL[9CmWSกB<`d<กMKRA8BCLFPQRNaK`[ก[gB7OBก[KI~XGX 
@kBIกB<=bd?Q 14  IB7@B8 M. LM?SIXdA8BC  mWSNiK;_BWGX`;V;GกU=VMR7กB<OGWL<?S7LIP\RaB
[BC<JY`XXNIaIG7@PR89iBกB<  `[g:CgC?MKRA8BCNWd?QLaCPRIกGIกGXNIaIG7@PRIG\I 
A_BkBC : 1. IB7@B8 M. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 

2. kKB[RXNig  กB<ก<Vd_BMR7IB7@B8 M. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW          � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C           � 4) กB<RKB7R97d?Q:CgkJก[KR7                      

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                          [ILR7 

3. กB<ก<Vd_BMR7IB7@B8 M. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC? 
A8BC^9W<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8 M. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<               

                  � 2) A8<NiKMKRCJ;mWS[<7OBกaIG7@PR  `[gC?RKB7R97LF9QCL[9C 

                  � 3) :Cg[KR7d_BRV:<LF<BV:CgC?MKRA8BCNWLaCPRIกGX[KI~XGX 

                  � 4) @G7LA<BVabmWSกB<OGW;_BWGX`;VกB<NiK@:[;bกB<LM?SINaCg 
@kBIกB<=bd?Q 15  IB7@B8 7. I_B7BI89OGSd?Q:WK;7[?F9CFbLCPQR 2 Yrd?Q`;K8  CB`Xg7@g8ILFPQRI_BCBNiK
@g7:Y[?F9CFbNI8B<@B<RPQI 
A_BkBC : 1. IB7@B8 7. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 



214 
 

2. kKB[RXNig  กB<ก<Vd_BMR7IB7@B8 7. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C         � 4) กB<RKB7R97d?Q:CgkJก[KR7   

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                          [ILR7 

3. กB<ก<Vd_BMR7IB7@B8 7. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?
A8BC^9W<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8 7. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<                  � 2) :CgA8<I_B7BILW9CCBNiK�\_B      

                  � 3) WGW`Y;77BINI`[g;V@g8I:CgNaKLaCPRIกGILFPQROV:WK@g7:Y[?F9CFb:WKCBก � 

                  � 4) 8B7`^IL^PQR:8KNIYr[gR � :YmWSกB<FSBSBCY<GXY<h77BILW9CLFPQRNaKI_BCBNiK:WK 
                           L<PQRS �  
@kBIกB<=bd?Q 16  NIกB<I_BMKRA8BCOBกaIG7@PRCBNiK  IBS ก. :WKNiKกB<@<hYA8BC`;VMSBS
MKRA8BCXB7@g8I  mWSd?Q:Cg:WKLY;?QSI`Y;7mA<7@<KB7MR7Y<VmSALW9C 
A_BkBC : 1. IBS ก. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 s 4 

2. kKB[RXNig  กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW          � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C           � 4) กB<RKB7R97d?Q:CgkJก[KR7                   

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W   � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS ก. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
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 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS ก. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<                 � 2) L<?SI<JKdGกUVกB<kRWA8BCLF9QCL[9C 

                  � 3) I_B7BICBNiKmWS[<7`;VRKB7R97LF9QCL[9C 

                  � 4) LM?SImWS:CgA7:8K�TQ7mA<7@<KB7MR7Y<VmSALW9C `;V:CgO_BLYoI[KR7RKB7R97 
@kBIกB<=bd?Q 17  IBS A. [KR7LM?SI<BS7BI 1 aIKB@g7RBOB<Sb  LMB:WKNiKMKRCJ;OBกdB7L8tX:�[b 1 
SgRaIKB `;VOBกaIG7@PRF9CFb 1 SgRaIKB  mWSd?QRKB7R97`a;g7d?QCBMR7MKRCJ;RSgB7A<XkK8I 
A_BkBC : 1. IBS A. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig  กB<ก<Vd_BMR7IBS A. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW        � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C          � 4) กB<RKB7R97d?Q:CgkJก[KR7          

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IBS A. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?A8BC^9W 
<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIBS A. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<              � 2)  A8<L<?SI<JKdGกUVNIกB<kRWA8BC 

                  � 3) A8<LF9QCSgRaIKBRPQI � WK8SMKRCJ;OBก`a;g7RPQILFPQRNaKMKRCJ;ก8KB7M8B7    

                  � 4) :CgI_BMKRCJ;CBNiKdG\7SgRaIKBNI`[g;V`a;g7MKRCJ;  `[gA8<LM?SI@;GXY<VmSAกGI 
                          :YOBกdG\7@R7`a;g7    
@kBIกB<=bd?Q 18  IB7@B8R9�8:WKI_B7BId?QLASNiK@g7RBOB<SbRPQICB`;K8CBd_BกB<WGW`Y;7`กK:M`[g
LF?S7L;tกIKRS  LFPQRNiK@g7NaKกGXRBOB<SbR?กdgBIaITQ7 
A_BkBC : 1. IB7@B8R9�8 :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 
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2. kKB[RXNig  กB<ก<Vd_BMR7IB7@B8R9�8OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C          � 4) กB<RKB7R97d?Q:CgkJก[KR7                 

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                           [ILR7 

3. กB<ก<Vd_BMR7IB7@B8R9�8OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC?
A8BC^9W<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8R9�8 A8<Y�9XG[9RSgB7:<  

        � 1) :CgA8<I_B7BILW9CCBNiK�\_B                  � 2) :Cgd<BX8gB[KR7d_BRSgB7:<                   

                   � 3) A8<I_BCBWGW`Y;7NaKCBก � LFPQROV:WK:CgLaCPRIกGX7BILW9C 

                   � 4) I_B7BIOBกLFPQRIAIRPQILFPQR^@C^@BIกGX7BIMR7[ILR7NaKWJLYoI7BINaCg 
@kBIกB<=bd?Q 19  NIกB<LM?SI<BS7BIกB<89OGS  IB7@B8 M. :Cgd<BX8gBOVL<9QC[KILM?SIRSgB7:<  OT7
:WK:YaB7BI89OGSd?QC?aG8MKRNก;KLA?S7กGI `;VNiKLIP\RaBMKRCJ;OBก7BI89OGSIG\INIกB<LM?SI<BS7BI
กB<89OGSMR7[ILR7 
A_BkBC : 1. IB7@B8 M. :WKก<Vd_BกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 

                  � 1) :CgNig                                 � 2)  :Cg`IgNO                             � 3)  Nig 
 kKBdgBI[RX:CgNiga<PR:Cg`IgNO  :Cg[KR7[RXNIMKRSgRS 2 - 4 

2. kKB[RXNig  กB<ก<Vd_BMR7IB7@B8 M. OGW8gBLYoIกB<ก<Vd_BNI;GกU=VNW/C?Y�ZaBNI
L<PQR7NW 

� 1) กB<;RกL;?SI8<<=ก<<CdG\7aCW         � 2) กB<;RกL;?SI8<<=ก<<CXB7@g8I  

                  � 3) กB<kRWA8BCRSgB7:CgLaCBV@C          � 4) กB<RKB7R97d?Q:CgkJก[KR7          

                  � 5) กB<;RกL;?SI8<<=ก<<CdB7A8BCA9W  � 6) กB<;RกL;?SI8<<=ก<<CMR7 
                          [ILR7 

3. กB<ก<Vd_BMR7IB7@B8 M. OGW8gBLYoIกB<ก<Vd_B^9Wa<PR:Cg a<PRkKB^9WOGW:WK8gBC? 
A8BC^9W<VWGXNW 

� 1) :Cg^9W            � 2) ^9WIKRS            � 3) ^9WYBIก;B7            � 4) ^9WCBก 
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 4. OBก@kBIกB<=bWG7ก;gB8  dgBIA9W8gBIB7@B8 M. A8<Y�9XG[9RSgB7:<  

       � 1) :Cgd<BX8gB[KR7d_BRSgB7:<              � 2)  A8<kRWA8BCOBก7BI89OGS[KI~XGX 

                  � 3) A8<��กdGกUVกB<LM?SI  กB<kRWA8BC `;VกB<RKB7R97 

                  � 4) :CgA8<WJ<JY`XXL~FBVLIP\RaB  `[gA8<<8CdG\7@_BI8INIกB<LM?SIOBก7BI 
                          [KI~XGX 
                      ________________________________________ 
                                                                              MRMRXAh=NIกB<[RX`XX@RXkBC 
                                                                                                   ^JK89OGS 
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1.�'�
�	�
����!'� : กgRIaIKBI?\  LASC?A8BCFSBSBCd?QOVOgBSL79ILWPRINaKLdgBกGIdhกAI  `[gกt:Cg
LYoI^;  LF<BVAI@g8INaZg:CgFRNOกGX`^Id?Q8gBI?\IGก  F8กLMBLatI8gB7BIF9L>UA8<OV[KR7:WK<GX
AgBOKB7d?QCBกLYoIF9L>Uก8gB7BIdGQ8 � :Y  7BId?Q[KR7กB<A8BC<JKA8BC@BCB<kCBก  กtA8<OV:WK<GX
AgB[RX`dICBกก8gB7BId?QLกPRX:Cg[KR7L<?SI<JKRV:<  aBกL<BY<GXAgB`<7MR7igB7Y<VกRX<kSI[bNaK
LdgBกGXAgB`<7MR7aCR  <kSI[bกtA7C?<BAB@J7MT\I  `;VOVMBSSBกMT\I  X<9UGd^JK^;9[<kSI[bOV[KR7
FSBSBC;W[KIdhIกB<^;9[  WK8SกB<NiKahgISI[bd_B7BI`dIigB7d?QLYoICIhUSb  OV:WK:Cg[KR7L@?S
AgBOKB7`F7 �  89e?I?\OT7:Cgd_BNaKL<B<8SกGI:WKkK8IaIKBmWSL@CRlBA  `[gLYoIกB<`Sg77BIกGI[gB7aBก  
���G�����	 : eI<G[Ib  LXZO8GHIBIGIdb. (2549). CaB89dSB;GS@_Ba<GXLWtก. F9CFbA<G\7d?Q 1, 
ก<h7LdF�: IBIC?Xh�A@b. aIKB 96 s 97. 
�'�
�	������$��	�2I� : NIRW?[  LASC?A8BCFSBSBCd?QOVOgBSAgBOKB7NaKLdgBกGIdhกAI  `[gกt:CgLYoI
^;  LF<BVAI@g8INaZg:CgFRNOกGX@9Q7d?Q8gBI?\IGก  F8กLMBLatI8gB7BId?QNiKdGกUVL~FBVA8<OV[KR7
:WK<GXAgBOKB7d?QCBกLYoIF9L>Uก8gB7BIdGQ8 � :Y  7BId?Q[KR7กB<A8BCLi?QS8iBZCBก  กtA8<OV:WK<GX
AgBOKB7CBกก8gB7BId?QLกPRX:Cg[KR7NiKA8BCLi?QS8iBZRV:<  aBกL<BY<GXAgBOKB7MR7igB7Y<VกRX
<kSI[bNaKLdgBกGXAgBOKB7MR7aCR  <kSI[bกtA7C?<BAB@J7MT\I`;VOVMBSSBกMT\I  X<9UGd^JK^;9[
<kSI[bOV[KR7FSBSBC;WAgBNiKOgBSNIกB<^;9[WK8SกB<NiKLA<PQR7OGก<d_B7BI`dIigB7d?QLYoIAI  OV
:WK:Cg[KR7L@?SAgBOKB7`F7 �  89e?I?\OT7:Cgd_BNaKL<B<8SกGI:WKkK8IaIKBmWSLdgBLd?SC  `[gLYoIกB<`Sg7
7BIกGICBกก8gB (eI<G[Ib LXZO8GHIBIGIdb, 2549: 96 s 97) 
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�40)���+
0 ? 
         1) +
0�40                       2) +
0(�0��                    3) �40 
        @��-0��"��	0�+
0�40/+
0(�0��  +
0"���"������� 1.2 
1.2  @��-0��"��	0��40  ���	0�
�/�ก����ก
����	���ก��
���
5-�� ? 
         1) ก����ก
����	���ก��
"�
"�	��ก��             2) ก����ก
����	���ก��
-�#�)
�       
         3) ก������� �-��+
0@�ก"���                                     4) ก��@���	�
��0��+
0
)
��&
 

 

 

 

 

 



222 
 
2. �'�
�	�
����!'� : AId?Qd_B7BI:Cg[<7[gRL8;B  RBO:WKiPQR8gBLYoI^JKC?A8BCLF?S<  `[gA8BCLF?S<
iI9WI?\CGก:CgFRW?  kKB:CgCBกLก9I:YกtIKRSLก9I:Y  XB7d?กtd_BRSgB7aGกmaC  กB<d_B7BIa<PRก9O8G[<
Y<VO_B8GINW � [<7[gRL8;BLYoI@9Q7d?Q89L>Ud?Q@hW  LF<BV<gB7กBSL<BOVL[<?SCF;G77BI (Energy) :8K
@_Ba<GXd_B7BILCPQRkT7L8;BIG\I �  
      กB<d?QOVLYoIAI[<7[gRL8;B:WK  L<B[KR7LYoIAId?QC?ก_B;G7NONIกB<��IO9[[ILR7  LYoIAI:Cg
^;GWL8;BL;S  LYoIAIก;KBY�9L@eA_Bi8IMR7^JKRPQIRGIOVd_BNaKL<BRRกIRก;JgIRกdB7  LigI  L<B
8B7`Y;I:8K8gBOVWJaIG7@PRL<?SIdhก8GI[G\7`[gL8;B 19.00 I. s 21.00 I.  LFPQRICBi8I:YWJ
lBFSI[<bL<B[KR7Y�9L@edGId?  IRกOBกY�9L@e^JKRPQI  L<B[KR7��กY�9L@eNO[ILR7WK8S  
���G�����	 : @C9[  RBi8I9Oกh;. (2550). กB<iIVNO[ILR7.F9CFbA<G\7d?Q 6, ก<h7LdF�: MKB8��B7.
aIKB 89. 
�'�
�	������$��	�2I� : กB<:Cg[<7[gRL8;B  LYoIกB<d?QXhAA;NiKL8;BNIกB<d_B7BIRSgB7:Cg
LaCBV@C  XB7L8;BA8<d?QOVFGก^gRI  กtNiKL8;BNIกB<d_B7BI  NIM=Vd?QXB7L8;BA8<OV<?X
d_B7BIกtSgRaSgRI  กB<d?QOVLYoIAI[<7[gRL8;B:WK  L<B[KR7LYoIAId?QC?ก_B;G7NONIกB<��IO9[[ILR7  
LYoIAI:Cg^GWL8;BL;S  LYoIAIก;KBY�9L@eA_Bi8IMR7^JKRPQIRGIOVd_BNaKL<BRRกIRก;JgIRกdB7 
(@C9[  RBi8I9Oกh;, 2550: 89) 
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3. �'�
�	�
����!'� : LdAmIm;S?d?QI_BCBNiKNIi?89[Y<VO_B8GI  C?dG\7`XXd?QL<?Sก8gB Hardware `;V
`XXd?QL<?Sก8gB Software กtC?A8BC`[ก[gB7RRก:Y  NIกB<^;9[`[g;ViI9Wd?QLYoI Hardware 
Technology :WK`กg  @9IAKBMG\I@hWdKBSLFPQRกB<RhYmlAX<9mlA  LigI  <kSI[b  md<dG>Ib  
ARCF98L[R<b  a<PRd?QLYoILA<PQR7CPRNIกB<^;9[  LigI  LA<PQR7OGก<RhYก<=b  @g8Id?QLYoI Software 
technology :WK`กg  A8BC<JKA8BC@BCB<kdB7WKBIก<VX8IกB<^;9[  LdAI9AกB<^;9[  89e?กB<
^;9[  A8BCi_BIBZ `;VY<V@XกB<=b  LYoI[KI  LdAmIm;S?La;gBI?\OT7C?dG\7LdAmIm;S?  LFPQRกB<
^;9[�TQ7LYoI[G8Y�OOGS@_BAGZMR7Rh[@Baก<<C`;VC?LdAmIm;S?LFPQRกB<X<9mlA  
���G�����	 : 89C;  O9m<OFGIehb, Y<Vi9W  @hก=VFGHIb`;VRhWC LiSก?87>b. (2548). 89k?:dS. F9CFb
A<G\7d?Q 1, ก<h7LdF�: `@7WB8. aIKB 172 s 173. 
�'�
�	������$��	�2I� : LdAmIm;S?C?dG\7`XXd?QL<?Sก8gB Hardware technology `;V`XXd?QL<?Sก8gB 
Software technology d?QI_BCBNiKNIi?89[Y<VO_B8GINIกB<^;9[`[g;ViI9W  :WK`กg  LA<PQR7CPRNIกB<
^;9[  LigI  LA<PQR7OGก<`;VRhYก<=b  a<PRd?QLYoI@9IAKBMG\I@hWdKBSLFPQRกB<RhYmlAX<9mlA  LigI  
<kSI[b  md<dG>Ib  ARCF98L[R<b  OGW8gBLYoI Hardware technology  @g8IA8BC<JKA8BC@BCB<k
dB7WKBIก<VX8IกB<^;9[  89e?กB<^;9[  LdAI9AกB<^;9[  A8BCi_BIBZ`;VY<V@XกB<=b LYoI
[KI  OGW8gBLYoI Software technology  LdAmIm;S?La;gBI?\OT7C?dG\7LdAmIm;S?LFPQRกB<X<9mlA`;V
LdAmIm;S?LFPQRกB<^;9[ (89C; O9m<OFGIehb, Y<Vi9W  @hก=VFGHIb`;VRhWC  LiSก?87>b, 2548: 172 s 
173) 
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4. �'�
�	�
����!'� : กB<NiK7BIก;KBCLIP\R:a;gMR7`[g;VAIOV`[ก[gB7กGI  dG\7I?\MT\IRSJgกGXก9O8G[<
Y<VO_B8GI`;V;GกU=V7BIRBi?Fd?Qd_BRSJga;BSAI[KR7NiKMKR:a;gd_B7BISก`MIMT\I � ;7 � [;RW
8GI  NIM=Vd?QXB7AINiK7BI:a;gLF?S7L;tกIKRSNIR7>B`AX �  LigI  7BILM?SIa<PR7BIF9CFbW?W  d?Q
:a;g[KR7A7AKB7RSJgNI[_B`aIg7SกMT\I`;VกB7RRกY<VCB= 50 R7>BLกPRX[;RWL8;BLigILW?S8กGX
NIM=VMGX<k  :a;gOVLA;PQRI:a8NIdgBSก`;VกB7RRกL;tกIKRSL@CR  กB<d?Qก;KBCLIP\R:a;g[KR7
d_B7BINIig87`AX � a<PRRSJgNI[_B`aIg7NWIBI � OVd_BNaKLก9WA8BCLA<?SW`;VLCPQRS;KB:WK  
���G�����	 : I8;RI7Ab  iGSY�SVF<. (2544). RRกก_B;G7@<KB7XhA;9ก. F9CFbA<G\7d?Q 1, ก<h7LdF�: `@7
`WW.aIKB 46. 
�'�
�	������$��	�2I� : กB<NiK7BIก;KBCLIP\R:a;gMR7`[g;VAIMT\IRSJgกGX;GกU=V7BIRBi?Fd?Qd_B  
a;BSAI[KR7NiKMKR:a;gd_B7BI[;RW8GI  `[gXB7AINiK7BI:a;gLF?S7L;tกIKRS  LigI  7BILM?SIa<PR
7BIF9CFbW?W a<PRNIM=VMGX<k  :a;gOVLA;PQRI:a8`;VกB7RRกL;tกIKRS  กB<d?Qก;KBCLIP\R:a;g[KR7
d_B7BIRSJgNI[_B`aIg7NWIBI �  OVd_BNaKLก9WA8BCLCPQRS;KB:WK (I8;RI7Ab  iGSY�SVF<, 2544: 46) 
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5. �'�
�	�
����!'� : NIY�OOhXGII?\RGZC=? �IFLกKB� SG7LYoId?QI9SC`;VSTWkPR8gBLYoI@9<9C7A;
RSgB7@J7`กg^JK@8CN@ga<PR^JKLYoILOKBMR7RSJgLigILW9C  LF?S7`[g<JY`XXMR7LA<PQR7Y<VWGXLdgBIG\Id?QRBO
LY;?QSI`Y;7:Y[BCShA[BC@CGSI9SC  :Cgd_BLYoISRW`a;C@J7MT\I:Y`XXmX<B=LF?S7`XXLW?S8
LdgBIG\I  `[gRGZC=?dG\7 9 iI9WSG7A7Y<VWGXRSJgRSgB7A<XkK8ILigILW9CdhกY<VกB<  LFPQRNaKLYoIihW 
�IFLกKB� RGILYoI@9<9C7A;LaCPRIMR7LW9Cd?QC?CB`[gmX<B= 
���G�����	 : C=9MO9[. (2545). ><?@<<FbRGZC=?. F9CFbA<G\7d?Q 8. ก<h7LdF�: C[9iI. aIKB 70 s 71.    
�'�
�	������$��	�2I� : RGZC=? �IFLกKB� dG\7 9 iI9WNIY�OOhXGIC?A8BCI9SCIKRS;7:Ydhกd?  dG\7I?\
LF<BV<JY`XXd?Q:CgdGI@CGS  ^;9[`[gLF?S7<JY`XXLW?S8  APR SRW`a;C@J7`XXmX<B=LdgBIG\I  
WG7IG\I OT7:WKC?A8BCFSBSBCd?QOV@g7L@<9CNaKRGZC=?dG\7 9 iI9WW_B<7A7RSJgRSgB7A<XkK8I  LFPQRNaK
A7A8BCLYoI@9<9C7A;[BC`XXmX<B=กB;RSgB7@PXLIPQR7[gR:Y (C=9MO9[, 2545: 70 s 71) 
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6. �'�
�	�
����!'� : กB<OGWกB<`กK:MY�ZaB@9Q7`8W;KRCa;BSRSgB7LYoIL<PQR7<VWGXm;ก  `CK8gB
@BLa[hOVO_BกGWRSJgNIY<VLd>NWY<VLd>aITQ7กt[BC  [G8RSgB7LigI  @lB8VL<PRIก<VOก 
(greenhouse effect) Lก9WMT\IOBกกB<Y<VกRXก9Oก<<C[gB7 � MR7CIhUSb  กB<L^B:aCKLiP\RLF;97
�R@�9;  LigI  I\_BCGIkgBIa9I`;Vก�B�e<<CiB[9  LYoI`a;g7ก_BLI9Wก�B�L<PRIก<VOกd?QNaZgd?Q@hW  
กB<[GW:CKd_B;BSY�Bd_BNaKY�ZaB<hI`<7CBกMT\I  LF<BVMBWก9Oก<<CY�B:CKd?QOVd_BaIKBd?QLY;?QSI
ก�B�AB<bXRI:WRRก:�AbNaKLYoIC8;i?8lBF (biomass) [gB7 �  NIกB<LกU[<  mWSL~FBVกB<d_B
IB`;VกB<L;?\S7@G[8b  กB<d_BLaCPR7kgBIa9I  [;RWOIก�B�e<<CiB[9d?Q<GQ8:a;RRกCBOBกdgR@g7
ก�B�  ;K8IC?@g8ILF9QCY<9CB=ก�B�L<PRIก<VOกLIPQR7OBกกB<Y;gRSก�B�C?LdI (methane) RRกCB  
Y�ZaB@9Q7`8W;KRC<VWGXm;กLigII?\OT7[KR7C?กB<<g8CCPRกGINI<VWGXm;กWK8S 
���G�����	 : @_BIGก7BIA=Vก<<CกB<กB<>TกUB`ag7iB[9. (2543). กB<L[9Xm[RSgB7C?Ah=lBF.
F9CFbA<G\7d?Q 1, ก<h7LdF�: WgBI@hdeB. aIKB 146. 
�'�
�	������$��	�2I� : กB<OGWกB<`กK:MY�ZaB@9Q7`8W;KRCa;BSRSgB7LYoIL<PQR7d?QLYoIY�ZaBRSJg
NI<VWGXm;ก  `CK8gB@BLa[hOVC?MRXLM[O_BกGWRSJgNIY<VLd>NWY<VLd>aITQ7mWSL~FBVกt[BC  
[G8RSgB7LigI  @lB8Vm;ก<KRId?QLYoI@lB8VL<PRIก<VOก (greenhouse effect) Lก9WMT\IOBกกB<
Y<VกRXก9Oก<<C[gB7 � MR7CIhUSb  �TQ7LYoI^;CBOBกกB<L^B:aCKLiP\RLF;97�R@�9;  LigI I\_BCGI
kgBIa9I`;Vก�B�e<<CiB[9  OGW:WK8gBLYoI`a;g7ก_BLI9Wก�B�L<PRIก<VOกd?QNaZgd?Q@hW  กB<[GW:CK
d_B;BSY�Bd?Q@g7^;d_BNaKY�ZaB<hI`<7CBกMT\I  LF<BVMBW@9Q7d?QLRP\R[gRก9Oก<<CY�B:CKd?QOVd_BaIKBd?Q
LY;?QSIOBกก�B�AB<bXRI:WRRก:�AbNaKCBLYoIC8;i?8lBF (biomass) [gB7 � (@_BIGก7BI
A=Vก<<CกB<กB<>TกUB`ag7iB[9, 2543: 146) 
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"�	��ก��        2) ก����ก
����	���ก��
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7. �'�
�	�
����!'� : NI@G7ACLกU[<`XXWG\7LW9C  AIOVC?A8BC@hMOBก8GHIe<<Cd?QLYoI89k?i?89[
O<97CBกก8gBMT\IRSJgกGXก�aCBS  RSgB7NIY<VLd>dhII9SCRh[@Baก<<C[V8GI[ก  C?ก�aCBSL<PQR7
A<RXA<G8  L<PQR7LWtก  L<PQR7@[<?CBกCBS�GX�KRI  `[gi?89[A<RXA<G8iB8[V8GI[กกtSG7C?Y�ZaB
A8BC`[ก`Sก  A8BCMGW`SK7  กB<LRBLY<?SXกGICBกก8gBY<VLd>d?QY<ViBiISG7C?8GHIe<<C`XX
ihCiILกU[<WG\7LW9Cd?QY<ViBiIRSJgWK8SMIXe<<CLI?SCY<VLF=?`XXWG\7LW9CmWS:CgO_BLYoI[KR7FTQ7
ก�aCBS  FTQ7>B;  FTQ7dIBSA8BCLaCPRIm;ก[V8GI[ก    
���G�����	 : 89dSBก<  Li?S7กJ;. (2549). `7gA9WOBกlJ]BI  กB<FGHIBLFPQRA8BC@hMY<ViBiB[9.  
F9CFbA<G\7d?Q 1, YdhCeBI?: CaB89dSB;GS<G7@9[. aIKB 34. 
�'�
�	������$��	�2I� : NI@G7ACLกU[<  AIOVC?A8BC@hMOBก8GHIe<<Cd?QLYoI89k?i?89[O<97
CBกก8gBMT\IRSJgกGXก�aCBS RSgB7NIY<VLd>[V8GI[ก  C?ก�aCBSL<PQR7A<RXA<G8  LWtก  @[<?
CBกCBS�GX�KRI  `[gA<RXA<G8iB8[V8GI[กกtSG7C?Y�ZaBA8BC`[ก`Sก  A8BCMGW`SK7  กB<LRB
LY<?SXกGICBกก8gBY<VLd>d?QY<ViBiISG7C?8GHIe<<C`XXLกU[<  mWS:CgO_BLYoI[KR7FTQ7ก�aCBS
LaCPRIm;ก[V8GI[ก (89dSBก<  Li?S7กJ;, 2549: 34) 
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-�����-'���#�
�/�ก����ก
����	���ก��
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0�40                       2) +
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����	���ก��
-�#�)
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����	���ก��
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8. �'�
�	�
����!'� : LCPQRXhAA;NWกt[BC  LRgSkT7 �A<9@[G;� IG\I  @BCB<k`Y;A8BCaCBSNI@9Q7d?Q
LMBก_B;G7OVFJW[gR:Y:WK 2 Y<VกB<  Y<VกB<`<ก  LMBaCBSkT7A<9@[G;d?QkJกI_BCBWGW`Y;7MT\I<JY
LYoILA<PQR7Y<VWGX<gB7กBSd?Q@8S7BC  dG\7I?\LF<BVA<9@[G;LYoI`กK8^;TกC?dG\7LIP\RMhgI  LIP\RN@  @8S@W
7W7BCRSgB7S9Q7 
     Y<VกB<d?Q@R7  LMBaCBSkT7 �F;G7� `ag7กB<X_BXGW<GกUB  �TQ7@V@CRSJgNI`dg7`กK8^;TกOBกN[KFP\I
m;กRSgB7IgBRG>O<<Sb  `;VWK8SF;G7d?Q@V@CRSJgI?\LR7  d?Qd_BNaKA<9@[G;ก;BSCBLYoILA<PQR7<B7MR7M;G7  
@BCB<kY�WLY�BY�R7กGIY�ZaB`;VRhY@<<AdG\7a;BSdG\7Y87  NaK`กg^JKd?QC?[9W[G8a<PR[G\7:8K[<7
[_B`aIg7NW[_B`aIg7aITQ7NIXKBI:WKWK8S  
���G�����	 : >?M<9I. (2544). A<9@[G;F;G7`ag7@?@GIRGZC=?. F9CFbA<G\7`<ก, @Chd<Y<BกB<: L<PRI
XhZ. aIKB 18. 
�'�
�	������$��	�2I� : mWSdGQ8:Y  XhAA;OV<JKOGกA<9@[G;NI;GกU=Vd?QLYoILA<PQR7Y<VWGXd?QC?A8BC
@8S7BC  Lก«:ก«  [;RWOIC?A8BCLaCBV@Cd?QOVNiKLYoILA<PQR7Y<VWGX:WKNI`dXdhกmRกB@  ;GกU=V
I?\C?A8BC@RWA;KR7กGXกB<NaKA8BCaCBSMR7A<9@[G;NI`7gd?QA<9@[G;@BCB<kd?QOVkJกI_BCBWGW`Y;7
MT\I<JYLYoILA<PQR7Y<VWGX<gB7กBSd?Q@8S7BC  dG\7I?\LF<BVA<9@[G;LYoI`กK8^;Tก  C?dG\7LIP\RMhgI  LIP\RN@  
@8S@W7W7BCRSgB7S9Q7  NIM=Vd?Q A8BCaCBSY<VกB<d?Q@R7CGก:CgAgRSC?NA<ABWkT7  NI`7gI?\
A<9@[G;OVaCBSkT7  F;G7`ag7กB<X_BXGW<GกUB�TQ7@V@CRSJgNI`dg7`กK8^;TกOBกN[KFP\Im;กRSgB7IgB
RG>O<<Sb  `;VWK8SF;G7d?Q@V@CRSJgI?\LR7  d?Qd_BNaKA<9@[G;ก;BSCBLYoILA<PQR7<B7MR7M;G7  @BCB<k
Y�WLY�BY�R7กGIY�ZaB`;VRhY@<<AdG\7a;BSdG\7Y87NaK`กg^JKd?QC?[9W[G8 (>?M<9I, 2544: 18) 
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9. �'�
�	�
����!'� : กB<MGXLA;PQRIL><U]ก9OFRLF?S7  C?LY�BaCBSa;GกLFPQR@<KB7LA<PRMgBS
L<?SI<JKNaKC?กB<I_Ba;GกL><U]ก9OFRLF?S7:YNiKLYoIก<RXA8BCA9W  LYoI`I8dB7NIกB<Y�9XG[9  
[;RWOILYoI@g8IaITQ7MR789k?i?89[MR7AI:dSNIdhกlBA@g8I 
      8G[khY<V@7AbMR7กB<MGXLA;PQRILFPQR@<KB7A8BC<JKA8BCLMKBNOd?QkJก[KR7Lก?QS8กGXa;GกL><U]ก9O
FRLF?S7NaKY<ViBiIdhกAI@BCB<kI_BY<GiZB�:YY<VShก[bNaK:WKRSgB7LaCBV@C  `;VY;Jก��7
Y<GXLY;?QSIก<VX8IdG>IbNIกB<W_B<7i?89[NaKRSJgXIFP\I]BIMR7L><U]ก9OFRLF?S7 
       กB<MGXLA;PQRIL><U]ก9OFRLF?S7OVLYoI;GกU=VLA<PRMgBS`;V<VWCF;G7OBกdhกlBA@g8I  
`Xg7LYoI 2 LA<PRMgBS@IGX@IhI[BCก;hgCLY�BaCBSLXP\R7[KI  :WK`กg  LA<PRMgBSWKBIY<ViB@G7AC`;V
ihCiI<8CdG\7LA<PRMgBSeh<ก9OLRกiI  IRกOBกI?\SG7C?LA<PRMgBS@IGX@IhI[BClB<ก9O  :WK`กg  
LA<PRMgBS89iBกB<  LA<PRMgBS@<KB7ก<VX8IกB<L<?SI<JK  `;VLA<PRMgBSL^S`F<gY<ViB@GCFGIeb  
���G�����	 : <7Ab  Y<VFGIebF7>b. (2550). L><U]ก9OFRLF?S7`;Vd�U�?NaCg. F9CFbA<G\7d?Q 1, 
ก<h7LdF�:  @kBF<Xh�A@b. aIKB 41. 
�'�
�	������$��	�2I� : LY�BaCBSa;GกNIกB<MGXLA;PQRIL><U]ก9OFRLF?S7กtLFPQR@<KB7LA<PRMgBS
L<?SI<JKNaKC?กB<I_Ba;GกL><U]ก9OFRLF?S7:YNiKLYoIก<RXA8BCA9W  LYoI@g8IaITQ7MR7dhกlBA@g8I
MR789k?i?89[MR7AI:dS`;VLYoI`I8dB7NIกB<Y�9XG[9กB<MGXLA;PQRIL><U]ก9OFRLF?S7OVLYoIกB<
<VWCF;G7OBกdhกlBA@g8I`;VLYoI;GกU=VLA<PRMgBS  `Xg7LYoI 2 LA<PRMgBS@IGX@IhI[BC
ก;hgCLY�BaCBSLXP\R7[KI  :WK`กg  LA<PRMgBSihCiI `;VLA<PRMgBSWKBIY<ViB@G7AC  <8CdG\7LA<PRMgBS
eh<ก9OLRกiI  IRกOBกI?\SG7C?LA<PRMgBS@IGX@IhI[BClB<ก9O (<7Ab  Y<VFGIebF7>b, 2550: 41) 
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10. �'�
�	�
����!'� : กB<L;PRก�P\RI\_B^T\7  A8<OVL;PRกI\_B^T\7d?QC?@?A;\_B  LF<BVC?Y<9CB=MR7
89[BC9I`;V`<geB[hCBกก8gBI\_B^T\7d?QN@  NII\_B^T\7d?Q^gBIMX8IกB<d_BNaKN@  Y<9CB=89[BC9Id?QC?RSJg
OVIKRSก8gBLW9C 35 s 50 %   @_Ba<GX89e?dW@RX8gB  I\_B^T\7IG\ILYoII\_B^T\7`dKa<PR:Cg  @BCB<k
dW@RXmWSaSWI\_B^T\7;7XIก<VWBU�GXa<PRก<VWBUi_B<V  FGXaIB � kKBaBกLYoIaSWก;C � 
[9WRSJg:Cg�TCaBS:YกGXกKIก<VWBU  กtLiPQR:WK8gBLYoII\_B^T\7`dK:CgYIY;RC   
���G�����	 : F<<=9lB  [g8Im@l=. (2544). A8BC<JKAJgXKBI (~XGXF9L>U 4). F9CFbA<G\7d?Q 1, 
ก<h7LdF�: X<<=ก9O 1991. aIKB 52. 
�'�
�	������$��	�2I� : 89e?กB<L;PRก�P\RI\_B^T\7  A8<OVL;PRกI\_B^T\7d?QC?@?A;\_BLMKC  LF<BVC?Y<9CB=
MR789[BC9I`;V`<geB[hCBกก8gBI\_B^T\7d?QN@:CgC?@g8I^@CMR7@B<RPQI  NII\_B^T\7d?Q^gBIMX8IกB<d_B
NaKN@  `;VkKBN@CBก  Y<9CB=89[BC9Id?QC?RSJgOVIKRSก8gBLW9C 35 s 50 % (F<<=9lB  [g8Im@l=, 
2544: 52)  �TQ7LYoIY<9CB=89[BC9Id?Q;W;7kT7A<TQ7`;VIKRSก8gBA<TQ7 
10.1  ����	�
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11. '��������
��(�� : ก��	��%�������$
	����#���
���ก�4�	 .�	��%�(��+)���#����0ก����ก���	 4�  	�����

�?ก  "������	�

10�)
�����ก��	��%�("0�����	  F����	�� ������'�	 .�ก��	��%�
��4��)�
)
��&
  �	�
�4�	 .�&��
ก"  &�-��(��"�	�%�����)�
�ก  &'�)������-�&���	��4�����-��&1�(���	��4����	 4�
-0���#�  ก��
����#'�)��ก��ก��	��%��	��4� 5 
ก�3*  �����# 

	 .�	��%� 4�#���1����7-�� 1 4�#���1����7-�� 2 
 5��
����-�� 1 5��
����-�� 2 5��
����-�� 1 5��
����-�� 2 
1. ก��&��
ก" 50% 40% 40% 40% 
2. ก��&�-�� 40% 30% 30% 30% 
3. ก��"�	�%����       10% 15% 10% 10% 
4. ก���4����-�&����ก 
     
��0�   

- 10% 10% 10% 

5. ก���4����-�&�� - 5% 10% 10% 
�	
 100% 100% 100% 100% 

!��$������ : ���- �� �������-�*. (2548). ก�����

 �%������ก��
�?ก�$
	��. ����$
 :&'���ก� 
�*� " ���. 
)��� 160. 
'���������� "�
�')*� : ก��	�������ก����ก��
����������
�?ก�$
	��  ��ก��ก��"���� �������ก
	�"@1���&��*(��	  ������&�
��@����
������&��&0	����ก��	��(��ก���)���(��"�
�����4�#�-��&�������ก��
�����ก�����
�?ก+��  
40�  �������4�#���1��� 1 ��5��
����-�� 1 ��������+
0�4�	 .�-����ก��
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�	�
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��@���
�?ก��ก��-�&��  
40�  ก��-�&��9���4����-�&��  ("0

���
�?ก+��
����+�(��	 1 5��
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�	���
���&�05��
����-�� 2  ����������
������9���'�	 .�ก���4����-�&��
�
�/�
ก�3*��ก��	��%�+��
� �
��#�  
"0�
�

���
�?ก+��
�����4�#�+�&�04�#���1��� 2   ก��	��%����
�ก������
������&��&0	������(����&0	����ก��
�4����-�&���)�
�&��&0	�
�ก��#�ก	0��������4�#���1��� 1 (���- ��  �������-�*, 2548 :160) 
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12. '��������
��(�� : ก��-10
"��� (dumping) )
��@�� ก��&0�& ������ก+������"���
"0�����
-�9����
���& ����������-��@�กก	0�& ������0��
���	ก��-����������
-����"�
��
)������������"�'�ก	0�"��-1�ก��%� "  9��	�"@1���&��*���ก��-10
"���ก?
����"���ก�������
& ����&0	�
ก �-��
ก ���#�
�/����#����	��ก��ก���
-� )���
����ก'������0(�0���"���"0�����
-� 
)���
�/�ก��"��9"�ก��ก��-'������0(�0���� 
!��$������ : � $ "�  
�!�
&1- �(�����14 ���.ก �+�����*. (2548). 
���$��&"�*��)	0��
���
-�. � 
�*���#�-�� 2. ก�1�
-�H : &'���ก� 
�*�16���ก��*
)�	 -�����. )��� 109. 
�'�
�	������$��	�2I� : ก��-10
"��� (dumping) )
��@�� ก��&0�& ������ก+������"���
"0�����
-�9����
���& ����������-��@�กก	0�& ������0��
���	ก��-����������
-����"�
��
)������������"�'�ก	0�"��-1�ก��%� "  9��	�"@1���&��*���ก��-10
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& ����&0	�
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ก ���#�
�/����#����	��ก��ก���
-� )���
����ก'������0(�0���"���"0�����
-� 
)���
�/�ก��"��9"�ก��ก��-'������0(�0���� (� $ "�  
�!�
&1- �(�����14  ���.ก �+�����*, 
2548: 109) 
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13. �'�
�	�
����!'� : &'�)������ 9�9�!��*  (
���
�/��#'�)�
��ก���
5-)����-��
��	�
)�


)
���ก��  ("0+
0�40�#'�)�
-��(-��� �  
����ก� �������� 9�9�!��*
�/�ก� ����ก+
�  ��+
� (��
% 	���%�+
�"��ก��&�
  �4�&���
  
�����)�
ก ��	�
4�����  ���
-��	�
����  
)�?�
)�����  ���

�/�
&
������#'�)�
&'�)����'������ก�����ก�0�	 (��-��ก�0�		0�+
0�40�#'�)�
��#�  
����ก� ��
)�
����
)�(�����)��+���0���	�
�?	+
0
��	�
��-�(��+
0- #�
����������	�

�/��#'�)�

+	�4. 
���G�����	 : m@lBF<<=  RC[VLWiV. (2536). LA<PQR7aRC`;VMR7i_B<g8S. ก<h7LdF� :><?@SBC
กB<F9CFb. 
�'�
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0�40�#'�)�
��#�  
����ก� ��
)�
����
)�(�����)��+���0���	�
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4�" (������ก� 8  %0��(%�	, 2541: 153)  ("0��ก40	�����
	��-��%0��
�  +����	0�
��0�	
ก��-1�� "��(	�	���4ก���0������
�ก  (�������4ก��%��
�&0	����
)?�ก?
�
�����+�-���'�+�&�0�	�
�10���ก��ก��

�L�
%����
�����%���0	
	 4�4��  -�#���#
�����	ก
�����"����)��	�
�0	

��ก��ก��-1�� "
�����	�
���0�����
)���-��ก��������"�
��  )���
���ก-�������0���9��-'�"�	ก���
�/��	ก
���	ก��F������%��)�
��+�����
%����9�4�*��กก��-1�� "�0	
��	�  ("0@��
���> 
&.ก���0	

��  ก?��
&����"0�ก��@�กก����(ก�����ก%��-��
�
�'����  (��@��
��JK������(��
�L�
%�
�������	���ก��-1�� ""0�&�.���4�ก?
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21. �'�
�	�
����!'� : 5��)���&����
9�ก���#�-�� 2 & #�&1���  ��$���������
-���� �"*+��
� �
���&0���ก��ก��
���"�+���ก��-������ก���)��'����ก��(��ก��(��(�	��ก���
-�"�	��"ก  ��0��+�ก?"�
  ก���)�
�'����ก�������
-�ก�10
��)���ก?
�� !+�+��4��
�ก  ���7�.�.1980 ��	0�
�
���� 3 ���
-�
-0���#�-������� ก��
�)��'����ก����#���9��
����(��
)�	 -�����  ������
-����*(��  ��
	" (��F��1� ����
��� (���
-���ก�10

��)���
�-�#�)
� 22 ���
-�)  
�������
-�-������� ก���)��'����ก��  9�����
�/�&0	�)����������&���

&�
����)* 
!��$������ : � �����*  �1�-����*. (2551). ก��(��(�	
��#��"��. � 
�*���#�-�� 3. &���� :����*)���&��
)�	 -�����
-�ก� �. )��� 40. 
�'�
�	������$��	�2I� : a;G7OBกL@<tO@9\I@7A<BCm;กA<G\7d?Q 2 Y<VLd>R?S9Y[b:WKL<9QC@g7IGก>TกUB:YNaKA_BY<TกUBd?Q
Y<VLd>[V8GI[ก  `[gNIก;hgCY<VLd>RBa<GXกB<L[9Xm[MR7กB<NaKA_BY<TกUBLYoI:YRSgB7iKB � mWSC?LF?S7 3 
Y<VLd>d?QX<9กB<NaKA_BY<TกUB:YF<KRC � กGX7BI@G7AC@7LA<BVab  Y<VLd>La;gBI?\  :WK`กg  OR<b`WI  AJL8[ `;V
�BRhW9RB<VLX?S (I9<GIW<b  Oh;d<GFSb, 2551: 40) 
21.1  MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 
         1) :CgNig                       2) :Cg`IgNO                    3) Nig 
         kKBdgBI[RX8gB:CgNig/:Cg`IgNO  :Cg[KR7[RXNIMKR 21.2 
21.2  kKBdgBI[RX8gBNig  OGW8gBLYoIกB<;RกL;?SI8<<=ก<<CY<VLldNW ? 
         1) กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU<           2) กB<kRWA8BCRSgB7:CgLaCBV@C            
         3) กB<RKB7R97d?Q:CgkJก[KR7                                   4) กB<;RกL;?SI8<<=ก<<CXB7@g8I 
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22. '��������
��(�� : �G!)�
������	�
&�
���.*��)	0��ก2)
��ก�����.��
��#�
�/��G!)�)��ก�G!)�)����
��	�ก��� " ���4!�  
���ก� �-������ก2)
���������9�ก"�	��"ก
&���	�
� �	0�ก2)
����#�  �	�(�ก
�)�
�/�����
�����ก�����.��
  )�ก
��+
0(�ก  
�������&��	�
�10���ก��ก��
����ก2)
��  
����(�	� �
-�����.��
��
���
��10���
)"1%�-������ก2)
��(-� A ��#�@�ก�����+� 
!��$������ : &
5��  ��
-�. (2549). ��&��
����ก��������1�5��4�	 ". � 
�*���#�-�� 1. ก�1�
-�H :  
&'���ก������ก��
ก��ก���1�
��ก��. )��� 106. 
�'�
�	������$��	�2I� : Y�ZaBL<PQR7A8BC@GCFGIeb<Va8gB7ก�aCBSกGXO<9Se<<CIG\ILYoIY�ZaBNaZgY�ZaBaITQ7
NI87กB<I9[9Y<GiZB  C?IGกA9WdB7WKBIก�aCBS@g8IaITQ7NIShm<YL@IR`I8A9W8gBก�aCBSIG\I  A8<`SกNaKLYoI
AI;VL<PQR7กGXO<9Se<<C  aBกL<B:Cg`Sก  L<BOVFXA8BC;_BXBกNIกB<LM?SIก�aCBS  LF<BV`I8A9WdB7
O<9Se<<COVLMKBCBShg7OILa[h^;dB7WKBIก�aCBS`dK � IG\IkJก;WA8BC@_BAGZ;7:Y (@ClB<  F<CdB, 2549: 
106) 
22.1  MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<CNiga<PR:Cg ? 
         1) :CgNig                       2) :Cg`IgNO                    3) Nig 
         kKBdgBI[RX8gB:CgNig/:Cg`IgNO  :Cg[KR7[RXNIMKR 22.2 
22.2  kKBdgBI[RX8gBNig  OGW8gBLYoIกB<;RกL;?SI8<<=ก<<CY<VLldNW ? 
          1) กB<;RกL;?SI8<<=ก<<CMR7[ILR7            2) กB<;RกL;?SI8<<=ก<<CdG\7aCW           
          3) กB<kRWA8BCRSgB7:CgLaCBV@C                 4) กB<;RกL;?SI8<<=ก<<CXB7@g8I 
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.����ก	���ก
�� ����,ก��� (

�0����0����%&'%�ก	����� ������ 3) 

���
.����ก	���ก
�� ����,ก���/ 
)�G��ก
�� ����,ก��� 

�'���� 
�	�5��	 
F���
!�� 

1. ก	���ก
�� ����,ก���!	�!����ก3�   
     กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< (C?RKB7R97) 12, 17  

     กB<;RกL;?SI8<<=ก<<C[BC[G8RGกU< (:CgC?RKB7R97) 13, 18  

2. ก	���$
�	�   

     กB<`dId?QA_BXB7A_BWK8SA_Bd?QC?A8BCaCBSLaCPRIกGI 1, 22  

    กB<LiPQRC[gRกGILYoI@BSMR7A_B 2, 8  

    กB<@;GXd?QMR7A_Ba<PRMKRA8BC 3, 9  

     กB<[GWA_BXB7A_Bd9\7 4, 7  

    กB<L[9CA_BLMKBCBNIY<VmSA 6, 10  

    กB<kRWA8BCRSgB7:CgLaCBV@C 5, 21 *LYoIกB<kRWA8BCd?QC?LIP\RaB:Cg[<7
กGX`a;g7MKRCJ;L<9QC[KI 

    กB<kRWA8BC`;V:CgC?RKB7R97 14, 19 * LYoIกB<kRWA8BCd?QkJก[KR7`[g:CgC?
กB<RKB7R97`a;g7d?QCBMR7MKRCJ; 

3. ก	��'	�������)�G�+ก!'�� 15, 20 *MKR 15 LYoIกB<RKB7R97d?Q:CgkJกa;Gก
MR7กB<RKB7R97 `;VMKR 20 LYoIกB<
RKB7R97`a;g7d?QCBMR7MKRCJ;:Cg
A<XkK8I  

4. )�G��ก
�� ����,ก��� 11, 16  

��� 22 MKR  
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`XX��กaGWdGกUVกB<LM?SI`;VกB<kRWA8BCd?QkJก[KR7 
OBกMKRA_BkBC[gR:YI?\  O7[RXA_BkBCNI`[g;VMKR 
1.MKRA8BCL<9QC[KI : ก<VX8IกB<FGHIBdB7@[9Y�ZZBMR78GS@J7RBShOVLY;?QSI:YOBกLW9C`;V
WKRS@C<<klBF;7NIWKBIA8BCO_B  mWSd?QA8BCO_B<VSVSB8OVIKRS;7  `[gOVC?A8BCO_B<VSV
@G\I`dIกB<<V;Tก:WK (recall)  �TQ7OVLYoIกB<<V;Tก:WKL~FBVLa[hกB<=bd?QLก9WMT\IIBICB`;K8
Lก?QS8กGX[ILR7 
`a;g7d?QCB : F<<=d9FSb  >9<98<<=Xh>Sb. (2550). O9[89dSBA<RXA<G8. F9CFbA<G\7d?Q 6. ก<h7LdF�: 
@_BIGกF9CFb`ag7OhqB;7ก<=bCaB89dSB;GS. aIKB 192.  
MKRA8BCd?QOGWd_BMT\INaCg : กB<FGHIBdB7@[9Y�ZZBMR7AI@J78GSOV:CgLaCPRILW9C`;VC?
@C<<klBF;W;7NIL<PQR7A8BCO_B  mWSd?QA8BCO_B<VSVSB8OV;W;7  C?A8BCO_B<VSV@G\I`dI
กB<<V;Tก:WK (recall)  mWSd?QกB<<V;Tก:WKLYoILa[hกB<=bd?QLก9WMT\IL~FBVLก?QS8กGX[ILR7d?QLก9WMT\I
IBICB`;K8 (F<<=d9FSb  >9<98<<=Xh>Sb, 2550: 192) 
A_BkBC 
1. MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg ?  

     �  LYoI                      �  :CgLYoI 
2. LF<BVLa[hNW________________________________________________________________ 
3.`;VkKBLYoIกB<;RกL;?SI8<<=ก<<CNaKdgBILM?SIY<VmSAMT\INaCgd?Q:CgLYoIกB<;RกL;?SI
8<<=ก<<C 
[RX_________________________________________________________________________
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 



245 
 
2. MKRA8BCL<9QC[KI : F?<V  O9<Vm@l= (2542: 661) ก;gB88gB`XXO_B;R7Li97FTQ7FBMR7^;กB<
@PQR@B<C8;iIi?\NaKLatI8gB<VWGXกB<FTQ7FBMgB8@B<OBก@PQRC8;iIMR7^JK<GX@B<  MT\IRSJgกGX;GกU=V
MR7<VXX@G7AC`;V<VXX@PQRC8;iId?Q`[ก[gB7กGI:Y  aBก^JK<GX@B<O_BLYoI[KR7FTQ7FBMgB8@B<
OBก@PQRC8;iICBกMT\I  กtOVd_BNaKC?^;[gR^JK<GX@B<CBกMT\INI`7gกB<LY;?QSI`Y;7WKBIA8BC<JK  
A8BCA9WLatI  WKBIA8BC<JK@Tก`;VWKBIF�[9ก<<C 
`a;g7d?QCB : CG;;9กB  A=BIh<GกUb. (2547). O9[89dSBกB<@PQR@B<MR7CIhUSb. F9CFbA<G\7d?Q 1. 
ก<h7LdF�: mRLW?SI@m[<b. aIKB 116. 
MKRA8BCd?QOGWd_BMT\INaCg : F?<V  O9<Vm@l=. (2542: 661) ก;gB88gB �`XXO_B;R7Li97FTQ7FBMR7^;
กB<@PQR@B<C8;iIi?\NaKLatI8gB<VWGXกB<FTQ7FBMgB8@B<OBก@PQRC8;iIMR7^JK<GX@B<  MT\IRSJgกGX
;GกU=VMR7<VXX@G7AC`;V<VXX@PQRC8;iId?Q`[ก[gB7กGI:Y  aBก^JK<GX@B<O_BLYoI[KR7FTQ7FB
MgB8@B<OBก@PQRC8;iICBกMT\I  กtOVd_BNaKC?^;[gR^JK<GX@B<CBกMT\INI`7gกB<LY;?QSI`Y;7WKBI
A8BC<JK  A8BCA9WLatI  WKBIA8BC<JK@Tก`;VWKBIF�[9ก<<C" 
A_BkBC 
1.MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg ?  

�  LYoI                      �  :CgLYoI 
2. LF<BVLa[hNW_______________________________________________________________ 
3.`;VkKBLYoIกB<;RกL;?SI8<<=ก<<CNaKdgBILM?SIY<VmSAMT\INaCgd?Q:CgLYoIกB<;RกL;?SI
8<<=ก<<C 
[RX_________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 
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3. MKRA8BCL<9QC[KI : กB<`@W7RB<C=bmก<e`;VกKB8<KB8LYoIก;:กdB7O9[RSgB7aITQ7d?QXB7AINiK
R_BF<B7A8BCXกF<gR7 a<PRR_BF<B7lB8V:<KM?WA8BC@BCB<kdG\7NIWKBIกB<d_B7BI`;VNIWKBI
NaKA8BC<GกA8BCRXRhgI`กg^JKRPQI  aBก^JK��ก<JKOGกiGกI_BRB<C=bNILi97@<KB7@<<Ab  OV@BCB<kiGกI_B
RB<C=bmก<ed?QLก9WOBกA8BCA9WกGXO9I[IBกB<MR7[ILR7CBNiKNIกB<I_BCBa;gRa;RCกGXA8BC
ก<V[PR<PR<KI  a;gRa;RCกGXA8BCChg7CGQILFPQRd_BNI@9Q7d?QW? � :CgI_B:Yd_B@9Q7d?Q^9W � R?กdB7L;PRก
aITQ7d?Q@BCB<kiGกI_BRB<C=bmก<e:YNiKNaKLYoIY<VmSiIb:WKAPRกB<iGกI_BRB<C=bmก<e:YNiKNIWKBI
NaKA8BC<GกA8BCRXRhgI`กg^JKRPQIWK8SกB<NaKRlGS  กB<iGกI_BRB<C=bNILi97@<KB7@<<AbI?\LYoIL<PQR7d?Q
d_B:WK:Cg7gBSIGก  `[gLYoI@9Q7d?Q@BCB<kd_B:WKaBกC?^JKARSi?\`IV@IGX@IhI`;VNaKA_B`IVI_BmWSig8S
NaKC?@CBe9RSJgกGXA8BCA9W`;VO9I[IBกB<Li97@<KB7@<<Ab 
3. `a;g7d?QCB : C<<SBd  <hO989dSb. (2548). กB<OGWกB<A8BCLA<?SWLFPQR@<KB7L@<9C@hMlBFO9[. 
F9CFbA<G\7d?Q 1. YdhCeBI?: CaB89dSB;GSe<<C>B@[<b. aIKB 106 - 107. 
MKRA8BCd?QOGWd_BMT\INaCg : กB<iWLiSA8BC:Cg@CXJ<=b`XXMR7O9[NO  OV`@W7RRก:WKmWS
RB<C=bNIdB7WKBI;X  LigI  RB<C=bmก<e`;VกKB8<KB8  กB<OV`Y<LY;?QSIRB<C=bmก<e`;V
กKB8<KB8:Y@JgกB<@<KB7@<<AbNIi?89[  XhAA;@BCB<kก<Vd_B:WK  mWSกB<^@C^@BIRB<C=bmก<eNaK
LMKBกGXA8BCChg7CGQI`;VกB<`Y<LY;?QSIRB<C=bmก<eNaKLYoIA8BC<GกNILFPQRICIhUSbd?QC?`[g
A8BCa8G7W?`;VNaKA8BCO<97NO[gRกGI  XhAA;d?QC?RB<C=bWG7ก;gB8RSJgCBกRBONiK89e?กB<A8XAhC
mWSกB<C?@CBe9LFPQRRSJgกGXA8BCITกA9WMR7[ILR7  :CgY;gRSNONaK;gR7;RS:YกGX@9Q7ก<V[hKI
lBSIRก 
A_BkBC 
1. MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg ?  

     �  LYoI                      �  :CgLYoI 
2. LF<BVLa[hNW________________________________________________________________ 
3.`;VkKBLYoIกB<;RกL;?SI8<<=ก<<CNaKdgBILM?SIY<VmSAMT\INaCgd?Q:CgLYoIกB<;RกL;?SI
8<<=ก<<C 
[RX_________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 
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4. MKRA8BCL<9QC[KI : Y�OOhXGI7BIWKBI@hMlBFO9[`;VO9[L8iC?กB<LA;PQRI:a8กKB8aIKB[;RWL8;B  
C?กB<>TกUBAKIA8KBLi9789OGS`;VFGHIB<JY`XXกB<WJ`;^JKY�8SdG\7NIm<7FSBXB;`;VNIihCiI
RSgB7ก8KB7M8B7  C?กB<XJ<=BกB<d�U�?`I8A9WdG\7WKBIi?889dSB  O9[89dSB  `;V@G7AC89dSB  
mWSLIKIกB<X_BXGWWK8SSB  กB<X_BXGWWK8S:���B  O9[X_BXGW  ก9Oก<<CX_BXGW  F�[9ก<<CX_BXGW  
`;VIGIdIBกB<X_BXGW  [;RWOIกB<Y�R7กGIY�ZaB`;V@g7L@<9C@hMlBFO9[MR7XhAA;NI@G7AC
`;VihCiIRSgB7ก8KB7M8B7 
`a;g7d?QCB : 8<Bl<=b  [<VกJ;@�UW9�. (C.Y.Y.). O9[89dSBกB<Y<GX[G8. F9CFbA<G\7d?Q 1. ก<h7LdF�: 
>JISb@g7L@<9C89iBกB<. aIKB 8. 
MKRA8BCd?QOGWd_BMT\INaCg : Y�OOhXGI7BIWKBI@hMlBFO9[`;VO9[L8iC?กB<LA;PQRI:a8กKB8aIKB
[;RWL8;B  C?กB<>TกUBAKIA8KBLi9789OGS`;VFGHIB<JY`XXกB<WJ`;^JKY�8SdG\7NIm<7FSBXB;`;V
NIihCiIRSgB7ก8KB7M8B7  C?กB<XJ<=BกB<d�U�?`I8A9WdG\7WKBIi?889dSB  O9[89dSB  `;V@G7AC
89dSB  mWSLIKIกB<X_BXGWWK8SSB  กB<X_BXGWWK8S:���B  O9[X_BXGW  ก9Oก<<CX_BXGW  F�[9ก<<C
X_BXGW  `;VIGIdIBกB<X_BXGW  [;RWOIกB<Y�R7กGIY�ZaB`;V@g7L@<9C@hMlBFO9[MR7XhAA;NI
@G7AC`;VihCiIRSgB7ก8KB7M8B7 (8<Bl<=b  [<VกJ;@�UW9�, C.Y.Y.: 8) 
A_BkBC 
1. MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg ?  

     �  LYoI                      �  :CgLYoI 
2. LF<BVLa[hNW________________________________________________________________ 
3.`;VkKBLYoIกB<;RกL;?SI8<<=ก<<CNaKdgBILM?SIY<VmSAMT\INaCgd?Q:CgLYoIกB<;RกL;?SI
8<<=ก<<C 
[RX_________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 
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5. MKRA8BCL<9QC[KI : กB<WJ`;^JKY�8SO9[L8iOBกRW?[OIkT7Y�OOhXGIกtC?A8BCLiPQR[BC@G7AC`;V
8GHIe<<CA;KBSกGX[gB7Y<VLd> APR NIRW?[C?A8BCLiPQR8gBกB<LOtXY�8SdB7O9[LYoIL<PQR7:@S
>B@[<b  LYoIL<PQR7MR7กB<:CgY�9XG[9[BCY<VLF=?`;VA8BCLiPQRdB7>B@IB  OT7kJกLdFLOKB;7mdU  
C?กB<WJ`;<GกUB`XXmXS[?  กGกMG7  ;gBCm�g �;�  [gRCBC?กB<WJ`;d?QLIKIWKBI<gB7กBSNaKI_B^JKY�8S
CB<GกUBNIm<7FSBXB;  NaKกB<WJ`;d?QW?  C?d?QRSJgRB>GS  NaKRBaB<W?  NiKA8BCLC[[Bก<h=B  `;V
กB<WJ`;`XXR7Ab<8C  NaKC?กB<X_BXGWWK8SSB  WK8Sก9Oก<<C  O9[X_BXGW  F�[9ก<<CX_BXGW  
A<RXA<G8X_BXGW `;VLIKIกB<WJ`;d?QXKBI`;VihCiIRSgB7ก8KB7M8B7`;V[gRLIPQR7 
`a;g7d?QCB : 8<Bl<=b  [<VกJ;@�UW9�. (C.Y.Y.). O9[89dSBกB<Y<GX[G8. F9CFbA<G\7d?Q 1. ก<h7LdF�: 
>JISb@g7L@<9C89iBกB<. aIKB 8. 
MKRA8BCd?QOGWd_BMT\INaCg : OBกRW?[OIkT7Y�OOhXGIกB<WJ`;^JKY�8SO9[L8iC?A8BCLiPQRA;KBSกGX
[gB7Y<VLd> APR LiPQR8gBกB<LOtXY�8SdB7O9[LYoIL<PQR7:@S>B@[<b  OT7kJกLdFLOKB;7mdU  NiKกB<
mXS[?  กGกMG7  ;gBCm�g �;�  [gRCBOT7C?กB<NaKI_B^JKY�8SCB<GกUBNIm<7FSBXB;  NaKกB<WJ`;d?QW?  
NaKC?กB<X_BXGWWK8SSB  WK8Sก9Oก<<CX_BXGW `;VRPQI �   `;VLIKIกB<WJ`;d?QXKBI`;VihCiIRSgB7
[gRLIPQR7 (8<Bl<=b  [<VกJ;@�UW9�, C.Y.Y.: 8) 
A_BkBC 
1. MKRA8BCd?QOGWd_BMT\ILYoIกB<;RกL;?SI8<<=ก<<Ca<PR:Cg ?  

    �  LYoI                      �  :CgLYoI 
2. LF<BVLa[hNW________________________________________________________________ 
3.`;VkKBLYoIกB<;RกL;?SI8<<=ก<<CNaKdgBILM?SIY<VmSAMT\INaCgd?Q:CgLYoIกB<;RกL;?SI
8<<=ก<<C 
[RX_________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________ 

 



249 
 

L<?S7A8BC 

O7[RXA_BkBC[gR:YI?\mWSRe9XBSNaKA<XkK8IdhกY<VLWtI 

A8BC`[ก[gB7MR7^JKL<?SINIWKBIXhA;9กlBF`;VRB<C=b  C?^;[gRกB<L<?SI<JK:WKRSgB7:<XKB7  NaK

Re9XBS`;VSก[G8RSgB7Y<VกRX  `;VA<JOV@BCB<kOGWกB<L<?SIกB<@RI:WKRSgB7:<d?QOVLRP\R[gR

A8BC`[ก[gB7MR7^JKL<?SINI;GกU=VWG7ก;gB8  NaKRe9XBSNaKA<XdhกY<VLWtI  @BCB<kRKB7R97d�U�?

`;VMKRCJ;d?QLก?QS8MKR7:WK  LigI NiK`a;g7dB7R9IL[R<bLIt[  `[g[KR7RKB7R97[BC<JY`XXd?QkJก[KR7 (NiK

dGกUVกB<LM?SId?QLYoIlBUBLM?SIMR7[ILR7)  OBกIG\I@g7:�;b7BIdB7 E s mail LdgBIG\I 

(wistar497@gmail.com)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

lBA^I8ก A. 
^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNOO_B`Iก[BC
Y<VLldMR7กB<;RกL;?SI8<<=ก<<C<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGIWK8SmY<`ก<C SPSS for Windows 
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[B<B7 1  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 

 
[B<B7 2  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<;RกL;?SI8<<=ก<<CdG\7aCW<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 
 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

 [G8`Y<d?Q>TกUB SS df MS F p 

WKBIกB<;RกL;?SI Y<VLldMR7CaB89dSB;GS       99.191 1  99.191 7.302** .007 
8<<=ก<<CdG\7aCW <VWGXกB<>TกUB     375.789 2 187.895    13.832** .000 
 @BMB89iB       26.096 2  13.048         .961 .383 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB 
    209.634 2 104.817   7.716** .000 

 Y<VLldMR7CaB89dSB;GS * 
@BMB89iB 

       61.420 2 30.710       2.261 .105 

 <VWGXกB<>TกUB * @BMB89iB      380.289 4 95.072   6.999** .000 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB * @BMB89iB 
     102.217 3 34.072       2.508 .058 

 A8BCA;BWLA;PQRI    8069.143 594 13.584   
 <8C  30040.000 611    

 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F P 

WKBIกB<;RกL;?SI Y<VLldMR7C. 2186.528 1 2186.528 15.443** .000 
8<<=ก<<CmWS<8C <VWGXกB<>TกUB 2728.970 2 1364.485   9.637** .000 
 @BMB89iB     33.622 2      16.811  .119 .888 
 Y<VLldMR7C.* <VWGXกB<>TกUB 1964.260 2   982.130    6.936** .001 
 Y<VLldMR7C. * @BMB89iB 1290.223 2   645.112 4.556* .011 
 <VWGXกB<>TกUB * @BMB89iB 3904.858 4   976.215    6.895** .000 
 Y<VLldiR7C. * <VWGXกB<>TกUB * 

@BMB89iB 
1324.710 3   441.570 3.119* .026 

 A8BCA;BWLA;PQRI  84105.052 594   141.541   
 <8C 413867.035 611    
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[B<B7 3  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS 
 

F p 

WKBIกB<;RกL;?SI Y<VLldMR7CaB89dSB;GS    25.232 1 25.232   3.813 .051 
8<<=ก<<C <VWGXกB<>TกUB      1.264 2    .632     .095 .909 
XB7@g8I @BMB89iB      4.742 2  2.371     .358 .699 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB 
     9.624 2  4.812     .727 .484 

 Y<VLldMR7CaB89dSB;GS * 
@BMB89iB 

      17.797 2  8.898   1.345 .261 

 <VWGXกB<>TกUB * @BMB89iB     18.020 4  4.505      .681 .606 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB * @BMB89iB 
    106.005 3          35.335   5.339** .001 

 A8BCA;BWLA;PQRI   3931.152 594   6.618   
 <8C   7146.028 611    

 

[B<B7 4  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<kRWA8BCRSgB7:CgLaCBV@C<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

WKBIกB<kRWA8BC Y<VLldMR7CaB89dSB;GS 39.116 1 39.116   6.219* .013 
RSgB7:CgLaCBV@C <VWGXกB<>TกUB 20.354 2 10.177 1.618 .199 
 @BMB89iB 11.402 2   5.701    .906 .405 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB 
22.923 2 11.461 1.822 .163 

 Y<VLldMR7CaB89dSB;GS * 
@BMB89iB 

18.806 2   9.403 1.495 .225 

 <VWGXกB<>TกUB * @BMB89iB 81.883 4 20.471   3.255* .012 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB * @BMB89iB 
46.987 3 15.662  2.490 .059 

 A8BCA;BWLA;PQRI   3735.981 594   6.290   
 <8C   9905.000 611    
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[B<B7 5  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<RKB7R97d?Q:CgkJก[KR7<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  <VWGX
กB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

WKBIกB<RKB7R97d?Q:Cg Y<VLldMR7CaB89dSB;GS 106.779 1    106.779 13.156** .000 
kJก[KR7 <VWGXกB<>TกUB      77.624 2 38.812   4.782** .009 
 @BMB89iB     4.189 2  2.094      .258 .773 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB 
  67.412 2 33.706   4.153* .016 

 Y<VLldMR7CaB89dSB;GS * 
@BMB89iB 

     75.291 2 37.646   4.638* .010 

 <VWGXกB<>TกUB * @BMB89iB   145.564 4 36.391   4.484** .001 
 Y<VLldMR7CaB89dSB;GS * 

<VWGXกB<>TกUB * @BMB89iB 
    62.844 3 20.948   2.581 .053 

 A8BCA;BWLA;PQRI  4821.102 594  8.116   
 <8C 17516.000 611    

 
[B<B7 6  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<;RกL;?SI8<<=ก<<CdB7WKBIA8BCA9W<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7
CaB89dSB;GS  <VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

WKBIกB<;RกL;?SI Y<VLldMR7CaB89dSB;GS      54.920 1 54.920   10.513** .001 
8<<=ก<<C <VWGXกB<>TกUB         143.477 2 71.739   13.732** .000 
dB7WKBIA8BCA9W @BMB89iB        9.107 2   4.554     .872 .419 
 Y<VLldMR7CaB89dSB;GS * <VWGX

กB<>TกUB 
    26.083 2 13.041       2.496 .083 

 Y<VLldMR7CaB89dSB;GS * 
@BMB89iB 

   23.259 2 11.630       2.226    .109 

 <VWGXกB<>TกUB * @BMB89iB        117.795 4 29.449     5.637**    .000 
 Y<VLldMR7CaB89dSB;GS * <VWGX

กB<>TกUB * @BMB89iB 
    57.599 3 19.200       3.675*    .012 

 A8BCA;BWLA;PQRI      3103.170 594   5.224   
 <8C    12791.000 611    
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[B<B7 7  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSA8BC<JKA8BCLMKBNO
WKBIกB<;RกL;?SI8<<=ก<<CMR7[ILR7<Va8gB7IGก>TกUBd?Q>TกUBRSJgNIY<VLldMR7CaB89dSB;GS  
<VWGXกB<>TกUB `;V@BMB89iBd?Q`[ก[gB7กGI 

A8BC<JKA8BCLMKBNO
L<PQR7กB<;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

WKBIกB<;RกL;?SI
8<<=ก<<CMR7[ILR7 

Y<VLldMR7CaB89dSB;GS   60.517 1 60.517 5.988* .015 

 <VWGXกB<>TกUB 110.910 2 55.455   5.487** .004 
 @BMB89iB   56.260 2 28.130   2.784 .063 
 Y<VLldMR7CaB89dSB;GS * <VWGX

กB<>TกUB 
  89.462 2 44.731 4.426* .012 

 Y<VLldMR7CaB89dSB;GS * @BMB89iB   50.043 2 25.021   2.476 .085 
 <VWGXกB<>TกUB * @BMB89iB 235.844 4 58.961   5.834** .000 
 Y<VLldMR7CaB89dSB;GS * <VWGX

กB<>TกUB * @BMB89iB 
  23.320 3  7.773     .769 .512 

 A8BCA;BWLA;PQRI  6002.953 594 10.106   
 <8C 13019.628 611    

 

 

 

 

 

 

 

 

 



 
 
 

 

 

 
 
 
 
 
 
 

lBA^I8ก 7.  
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���	 -��� ��.*WK8SmY<`ก<C SPSS for Windows  
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[B<B7 1  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSMR7Y<VLldกB<;Rก
L;?SI8<<=ก<<CmWS<8C<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;VlBA89iBd?Q`[ก[gB7กGI
MR789dSBI9FIeb 

Y<VLldMR7กB<
;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

กB<;RกL;?SI <VWGXกB<>TกUB       0.399 1 0.399 0.128 0.722 
8<<=ก<<C Yrd?Q@_BL<tOกB<>TกUB     20.146 4 5.037 1.611 0.180 
mWS<8C lBA89iB       3.984 3 1.328 0.425 0.736 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB 
    10.732 4 2.683 0.858 0.493 

 <VWGXกB<>TกUB * lBA89iB       5.685 2 2.843 0.909 0.407 
 Yrd?Q@_BL<tOกB<>TกUB * lBA89iB     31.425     11 2.857 0.914 0.532 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB * lBA89iB 
    59.479 7 8.497  2.718* 0.014 

 A8BCA;BWLA;PQRI  240.704     77 3.126   
 <8C 2336.000   110    

 

[B<B7 2  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSMR7Y<VLldกB<;Rก
L;?SI8<<=ก<<CWKBIกB<;RกL;?SI8<<=ก<<CXB7@g8I<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iBd?Q`[ก[gB7กGIMR789dSBI9FIeb 

Y<VLldMR7กB<
;RกL;?SI
8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

กB<;RกL;?SI <VWGXกB<>TกUB 0.250 1 0.250       0.311  0.578 
8<<=ก<<C Yrd?Q@_BL<tOกB<>TกUB  0.515 4 0.129       0.160  0.958 
XB7@g8I lBA89iB     1.604 3 0.535       0.666  0.576 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB 
2.183 4 0.546       0.680  0.608 

 <VWGXกB<>TกUB * lBA89iB 2.662 2 1.331 1.657 0.197 
 Yrd?Q@_BL<tOกB<>TกUB * lBA89iB   15.080 11 1.371   1.707 0.087 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB * lBA89iB 
   12.756 7 1.822        2.269* 0.037 

 A8BCA;BWLA;PQRI   61.829 77 0.803   
 <8C 197.000   110    
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[B<B7 3  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSMR7Y<VLldกB<;Rก
L;?SI8<<=ก<<CWKBIกB<kRWA8BCRSgB7:CgLaCBV@C<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tO
กB<>TกUB `;VlBA89iBd?Q`[ก[gB7กGIMR789dSBI9FIeb 

Y<VLldMR7กB<;Rก
L;?SI8<<=ก<<C 

[G8`Y<d?Q>TกUB SS df MS F p 

กB<kRWA8BCRSgB7:Cg <VWGXกB<>TกUB   0.454 1 0.454  0.331     0.567 
LaCBV@C Yrd?Q@_BL<tOกB<>TกUB 13.627 4 3.407 2.483     0.051 
 lBA89iB  1.458 3 0.486  0.354     0.786 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB 
 11.491 4 2.873 2.094     0.090 

 <VWGXกB<>TกUB * lBA89iB   0.357 2  0.179  0.130     0.878 
 Yrd?Q@_BL<tOกB<>TกUB * lBA89iB 10.475 11 0.952   0.694     0.740 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB * lBA89iB 
 10.248  7 1.464  1.067     0.393 

 A8BCA;BWLA;PQRI 105.632 77 1.372   
 <8C 415.000       110    

 

[B<B7 4  ^;กB<89LA<BVabA8BC`Y<Y<8I`XX@BCdB7LY<?SXLd?SXAgBL~;?QSMR7Y<VLldกB<;Rก
L;?SI8<<=ก<<CWKBIกB<RKB7R97d?Q:CgkJก[KR7<Va8gB7<VWGXกB<>TกUB  Yrd?Q@_BL<tOกB<>TกUB `;V
lBA89iBd?Q`[ก[gB7กGIMR789dSBI9FIeb 

Y<VLldMR7กB<;RกL;?SI
8<<=ก<<C 

 [G8`Y<d?Q>TกUB SS df MS F p 

กB<RKB7R97d?Q:CgkJก[KR7 <VWGXกB<>TกUB    0.650 1 0.650 0.655 0.421 
 Yrd?Q@_BL<tOกB<>TกUB  3.222 4 0.805 0.812 0.521 
 lBA89iB    0.501 3 0.167 0.168 0.917 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB 
   0.925 4 0.231 0.233 0.919 

 <VWGXกB<>TกUB * lBA89iB    0.172 2 0.086 0.087 0.917 
 Yrd?Q@_BL<tOกB<>TกUB * lBA89iB      5.451       11 0.496 0.500 0.898 
 <VWGXกB<>TกUB * Yrd?Q@_BL<tO

กB<>TกUB * lBA89iB 
     8.344 7 1.192    1.202 0.312 

 A8BCA;BWLA;PQRI    76.346       77   0.992   
 <8C  420.000     110    

 



 
 
 

 

 

 

 

 

 
 

lBA^I8ก O.  
AV`IIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JKA8BCLMKBNOWKBIกB<
[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C  `;VA8BC<JKA8BCLMKBNOWKBIY<VLldMR7กB<;Rก
L;?SI8<<=ก<<C<Va8gB7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC 
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[B<B7AV`IIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<CmWS<8C  A8BC<JKA8BCLMKBNOWKBI
กB<[GW@9IMKRA8BCd?QLYoIกB<;RกL;?SI8<<=ก<<C `;VA8BC<JKA8BCLMKBNOWKBIY<VLldMR7กB<
;RกL;?SI8<<=ก<<C<Va8gB7IGก>TกUBก;hgCdW;R7 `;VIGก>TกUBก;hgCA8XAhC 
 

AId?Q A8BC<JKA8BCLMKBNO 
L<PQR7กB<;RกL;?SI 
8<<=ก<<CmWS<8C 

A8BC<JKA8BCLMKBNOWKBIกB<[GW@9I
MKRA8BCd?QLYoIกB<;RกL;?SI

8<<=ก<<C 

A8BC<JKA8BCLMKBNOWKBIY<VLld
MR7กB<;RกL;?SI8<<=ก<<C 

 ก;hgCdW;R7 ก;hgCA8XAhC ก;hgCdW;R7 ก;hgCA8XAhC ก;hgCdW;R7 ก;hgCA8XAhC 
1. 25 15 18 9 7 6 
2. 28 10 19 8 9 2 
3. 23 15 15 11 8 4 
4. 23 18 18 13 5 5 
5. 22 5 14 5 8 0 
6. 22 2 18 2 4 0 
7. 23 14 14 11 9 3 
8. 16 13 13 8 3 5 
9. 20 10 14 8 6 2 

10. 20 8 15 8 5 0 
11. 15 11 12 9 3 2 
12. 30 12 22 12 8 0 
13. 23 14 15 13 8 1 
14. 21 21 15 14 6 7 
15. 13 18 12 14 1 4 
16. 30 12 22 8 8 4 
17. 17  14  3  
18. 18  13  5  
19. 17  13  4  
20. 22  17  5  
21. 29  20  9  

x  / SD 21.76 /4.826 12.38 /4.843 15.86 /3.071 9.56 /3.306 5.91 /2.364 2.81 /2.287 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

lBA^I8ก ~.  
AV`IIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBก`XX��กY�9XG[9dGกUVกB<LM?SI`;V
กB<RKB7R97OBกกB<dW;R7@RINIA<G\7d?Q 1 `;VกB<@RIO<97MR7IGก>TกUBก;hgCdW;R7  
 
 
 
 
 
 
 
 
 
 
 

 
 



261 
 
[B<B7AV`IIA8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<COBก`XX��กY�9XG[9dGกUVกB<LM?SI
`;VกB<RKB7R97OBกกB<dW;R7@RINIA<G\7d?Q 1 `;VกB<@RIO<97MR7IGก>TกUBก;hgCdW;R7  
 

AId?Q A8BC<JKA8BCLMKBNOL<PQR7กB<;RกL;?SI8<<=ก<<C 
 กB<dW;R7@RINIA<G\7d?Q 1 กB<@RIO<97 

1. 3.5 10.5 
2. 7 9 
3. 5 18 
4. 11 18 
5. 8 15 
6. 4 11.5 
7. 5 14.5 
8. 6 16 
9. 6 14.5 

10. 6.5 18 
11. 11 18 
12. 10.5 15 
13. 7 14 
14. 13 17 

x /SD. 7.39/2.917 14.93/2.921 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

lBA^I8ก i.  
AV`IIRG[<BกB<;RกL;?SI8<<=ก<<COBกกB<LM?SIL<?S7A8BC<Va8gB7IGก>TกUBก;hgCdW;R7 `;V
IGก>TกUBก;hgCA8XAhC 
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[B<B7AV`IIRG[<BกB<;RกL;?SI8<<=ก<<COBกกB<LM?SIL<?S7A8BC<Va8gB7IGก>TกUBก;hgC
dW;R7 `;VIGก>TกUBก;hgCA8XAhC  
 

AId?Q RG[<BกB<;RกL;?SI8<<=ก<<C (LYR<bL�tI[b) 
 ก;hgCdW;R7 ก;hgCA8XAhC 

1. 6 23 
2. 5 63 
3. 4 0 
4. 0 0 
5. 3 15 
6. 11 31 
7. 0 65 
8. 1 31 
9. 0 23 

10. 33  
11. 27  
12. 2  
13. 52  
14. 0  
15. 7  
16. 3  
17. 2  
18. 0  
19. 5  

x /SD. 8.47/13.858 27.89/23.449 

 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

lBA^I8ก �.  
[G8RSgB7^;d?Q:WKOBก`XX��กY�9XG[9dGกUVกB<LM?SI`;VกB<RKB7R97MR7IGก>TกUB 
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Y<V8G[9^JKLM?SI89dSBI9FIeb 
 

 IB7@B889:;8<<=  ><?@7A<BC  Lก9WLCPQR8GId?Q 11 LCUBSI F.>.2511  d?QOG7a8GW
ก<h7LdFCaBIA<  @_BL<tOกB<>TกUBY<9ZZB89dSB>B@[<XG=�9[ Lก?S<[9I9SCRGIWGX 2 (O9[89dSB) 
OBกA=VCIhUS>B@[<b  CaB89dSB;GS><?IA<9Id<89m<H Y<V@BIC9[<  YrกB<>TกUB 2532  @_BL<tO
กB<>TกUBY<9ZZBกB<>TกUBCaBXG=�9[ (O9[89dSBFGHIBกB<) OBกCaB89dSB;GS><?IA<9Id< 
89m<H  Y<V@BIC9[<NIYrกB<>TกUB 2539  `;VLMKB<GXกB<>TกUB<VWGXY<9ZZBWhU�?XG=�9[  @BMB
89e?89dSBกB<89OGSกB<>TกUB  lBA89iB89OGS`;VO9[89dSBกB<>TกUB  A=VA<h>B@[<b  OhqB;7ก<=b
CaB89dSB;GSNIYrกB<>TกUB 2551  Y�OOhXGI<GX<BiกB<NI[_B`aIg7 ĴKig8S>B@[<BOB<Sb  <VWGX 8  
@BMB89iB`IV`I8`;VO9[89dSBกB<>TกUB  lBA89iBกB<>TกUB  A=VA<h>B@[<bRh[@Baก<<C  
CaB89dSB;GSLdAmIm;S?<BiC7A;eGZXh<? 
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