
ÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛÿËõÈëČóäèÉ

ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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āÅäÈä¬óÈÂóäÚČóÿëÚî

ÅāâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
ÅØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ
ÅäúÜĀÛÛÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
ÅÂóäëÂòÕîÈÅ°ÜäñÂîÛ
ÅÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ
ÅÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ
ÅÂóäìâùÚîÈÅ°ÜäñÂîÛ
ÅÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ
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āÅäÈä¬óÈÂóäÚČóÿëÚî

ÅÖòèîã¬óÈĀæñÂóäÿÃöãÚäóãÈóÚ
ÅÅèóâĀÖÂÖ¬óÈäñìè¬óÈāÜäĀÂäâ
ÅÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
ÅÂČóæòÈĀæñÉČóÚèÚÂæù¬âÖòèîã¬óÈ
ÅÅñĀÚÚîÈÅ°ÜäñÂîÛ
ÅÅèóâÿØöćãÈ
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ĀÚñÚČó

ÅëââÖõè¬óÅùÔîãóÂäúè¬óÅùÔìÚóÖóÕöìäøîăâ¬ ÅùÔÉñëóâóä×äúăÕîã¬óÈăä
ÅÅùÔîóÉÉñ×óâÿßøćîÚ 8ÅÚ ĂìÿßøćîÚĂìÅñĀÚÚäñìè¬óÈ 1-10ÉóÂìÚóÖóĀã¬
ëùÕą ăÜãòÈìÚóÖóÕöëùÕą
ÅìæòÈÉóÂÚòĈÚÅùÔÂĆÚČóÃîâúæÃîÈÿßøćîÚ 8ÅÚ âóÜäñÿâõÚè¬óìÚóÖóÃîÈÅùÔÉñÕö
ÃÚóÕăìÚ
ÅÅùÔîóÉĂìÚČĈóìÚòÂÃîÈÅñĀÚÚÉóÂÿßøćîÚØùÂÅÚÿØ¬óÂòÚ ĀæèĂËÅñĀÚÚäèâÛîÂ
äñÕòÛìÚóÖóÃîÈÅùÔ
ÅÅùÔîóÉÿËøćîĂÉÿßøćîÚÛóÈÅÚâóÂÂè¬ó ĀæèĂìÚČĈóìÚòÂÅÚÕòÈÂæ¬óèâóÂÂè¬ó
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ĀÚñÚČó

ÅìÚóÖóÃîÈÅùÔ ÿÜĆÚëõćÈØöćÿäöãÂè¬óîÈÅ°ÜäñÂîÛ (Factor) ìäøîÖòèĀÜäĀÞÈ 
(Latent variable) ØöćÿÜĆÚëõćÈØöćÅùÔëÚĂÉ ĀÖ¬ăâ¬ëóâóä×èòÕăÕāÕãÖäÈ
ÅÃîâúæÉóÂÿßøćîÚØòĈÈ 8 ÅÚ ÿÜĆÚëõćÈØöćÅùÔèòÕăÕ (Manifest variables or 

Observed variables) ĀæñÅùÔÿËøćîè¬óëõćÈÚöĈÿÜĆÚÂóäèòÕìÚóÖó (îÈÅ°ÜäñÂîÛ) 
ØóÈîîâ
ÅÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ (Factor analysis) ÿÜĆÚë×õÖõØöćÛîÂè¬óÃîâúæÉóÂ
ÿßøćîÚØòĈÈ 8 ÅÚÚòĈÚ ëîÕÅæîÈÂòÚìäøîăâ¬ ×óăâ¬ëîÕÅæîÈÂòÚĀæè ÉñĀÛ¬ÈîîÂăÕ
ÿÜĆÚÂöćäúÜĀÛÛ āÕãèõÿÅäóñì°Ý¬óÚÿâØäõÂÌ°ëìëòâßòÚÙ°
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ĀÚñÚČó

ÅëââÖõè¬ó ÅùÔĂìÿßøćîÚØòĈÈ 8 ÅÚ ÜäñÿâõÚìÚóÖóÃîÈÅÚ 200 ÅÚ ăÕÿâØäõÂÌ°
ëìëòâßòÚÙ°ÕòÈÖ¬îăÜÚöĈ
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1 2 3 4 5 6 7 8

1 1

2 .7 1

3 .7 .7 1

4 .7 .7 .7 1

5 .7 .7 .7 .7 1

6 .7 .7 .7 .7 .7 1

7 .7 .7 .7 .7 .7 .7 1

8 .7 .7 .7 .7 .7 .7 .7 1

ìóÂëìëòâßòÚÙ°ÿÜĆÚÕòÈÖ¬îăÜÚöĈ

ÿßøćîÚÃîÈÅùÔØùÂÅÚĂìÅñĀÚÚëîÕÅæîÈÂòÚÕö

ÿÚøćîÈÉóÂëìëòâßòÚÙ°ăâ¬ĂË¬ 1ĀëÕÈè¬óĀÖ¬æñÅÚãòÈâöæòÂêÔñÂóäâîÈìÚóÖóØöćăâ¬ÿìâøîÚÂòÛ
ÅÚîøćÚ
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1 2 3 4 5 6 7 8

1 1

2 .8 1

3 .8 .8 1

4 .8 .8 .8 1

5 .2 .2 .2 .2 1

6 .2 .2 .2 .2 .8 1

7 .2 .2 .2 .2 .8 .8 1

8 .2 .2 .2 .2 .8 .8 .8 1

ìóÂëìëòâßòÚÙ°ÿÜĆÚÕòÈÖ¬îăÜÚöĈ

ÿßøćîÚ 4 ÅÚĀäÂ âîÈÅèóâìÚóÖóÕöĂÚäúÜĀÛÛÿÕöãèÂòÚ ĀæñÿßøćîÚ 4 ÅÚìæòÈâîÈÅèóâìÚóÖó
ÕöĂÚäúÜĀÛÛÿÕöãèÂòÚ ÿË¬Ú ÿßøćîÚÂæù¬âĀäÂâîÈÅèóâìÚóÖóÕöĀÛÛÞäòćÈ ë¬èÚÿßøćîÚÂæù¬âØöćëîÈ
âîÈìÚóÖóÕöĀÛÛÿîÿËöã
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1 2 3 4 5 6 7 8

1 1

2 0 1

3 0 0 1

4 0 0 0 1

5 0 0 0 0 1

6 0 0 0 0 0 1

7 0 0 0 0 0 0 1

8 0 0 0 0 0 0 0 1

ìóÂëìëòâßòÚÙ°ÿÜĆÚÕòÈÖ¬îăÜÚöĈ

ÕúÿìâøîÚè¬óØòĈÈ 10ÅÚ âîÈÅèóâìÚóÖóÕöăâ¬ëîÕÅæîÈÂòÚÿæã ÿßäóñëìëòâßòÚÙ°ÿØ¬óÂòÛ 0
ØòĈÈìâÕ
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X1 X2 X3 X4 X5 X6 X7 X8

F

ĂìèÈÂæâĀØÚîÈÅ°ÜäñÂîÛìäøîÖòèĀÜäĀÞÈ Öòèîã¬óÈĀäÂëóâóä×ĀëÕÈÿÜĆÚáóßăÕÕòÈÚöĈ

e1 e2 e3 e4 e5 e6 e7 e8

Âæ¬óèÅøî ÅñĀÚÚÉóÂÿßøćîÚĀÖ¬æñÅÚëóâóä×ĀÛ¬ÈîîÂÿÜĆÚ 2ë¬èÚ Åøî
1. ë¬èÚØöć×úÂîÙõÛóãÕèã Fä¬èâÂòÛÅñĀÚÚÉóÂÿßøćîÚÅÚîøćÚ
2. ë¬èÚØöćăâ¬ăÕ×úÂîÙõÛóãÕèã FÌ÷ćÈÿÜĆÚÅñĀÚÚÉČóÿßóñÃîÈÿßøćîÚĀÖ¬æñÅÚ
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X1 X2 X3 X4 X5 X6 X7 X8

F2

Öòèîã¬óÈØöć 2 ëóâóä×ĀëÕÈÿÜĆÚáóßăÕÕòÈÚöĈ

e1 e2 e3 e4 e5 e6 e7 e8

F1

ĂÚØöćÚöĈ ë¬èÚØöćÿÜĆÚîÈÅ°ÜäñÂîÛ×úÂĀÛ¬ÈîîÂÿÜĆÚëîÈë¬èÚ Åøî îÈÅ°ÜäñÂîÛØöć 1ĀæñîÈÅ°
ÜäñÂîÛØöć 2 Ì÷ćÈîóÉĀØÚÅèóâëèãĀÛÛÞäòćÈĀæñÅèóâëèãĀÛÛÿîÿËöã

ÿË¬ÚÿÕõâ eÉñÿÜĆÚë¬èÚØöćÉČóÿßóñĂÚÅñĀÚÚÃîÈÿßøćîÚĀÖ¬æñÅÚ
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X1 X2 X3 X4 X5 X6 X7 X8

Öòèîã¬óÈëùÕØóãëóâóä×ĀëÕÈÿÜĆÚáóßăÕÕòÈÚöĈ

e1 e2 e3 e4 e5 e6 e7 e8

ĂÚØöćÚöĈ ë¬èÚØöćîÙõÛóãä¬èâÂòÚÕèã Făâ¬âöÿæã ÿÚøćîÈÉóÂè¬óÅñĀÚÚăâ¬âöÅèóâëòâßòÚÙ°ÂòÚ



ĀÚñÚČó

ÅĂÚÅèóâÿÜĆÚÉäõÈĀæè ÿâØäõÂÌ°ëìëòâßòÚÙ°ăâ¬ăÕëóâóä×ëòÈÿÂÖÈ¬óãÃÚóÕÚöĈ ØČó
ĂìÚòÂèõÉòãăâ¬ØäóÛè¬ó
ÁÃîÅČó×óâÿìæ¬óÚöĈâöîÈÅ°ÜäñÂîÛä¬èâÂòÚìäøîăâ¬
Á×óâöĀæè âöÂöćîÈÅ°ÜäñÂîÛ
ÁĀæèîÈÅ°ÜäñÂîÛîñăä îÙõÛóãÅñĀÚÚÃîÈÃîĂÕìäøîÿßøćîÚÅÚĂÕÿÜĆÚìæòÂ
ÁĀæèîÈÅ°ÜäñÂîÛÿìæ¬óÚöĈ âöÅèóâìâóãè¬óîã¬óÈăä

ÅÖóâÂòÚĂÚ #ÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ #È¬óãÚõÕÿÕöãèÿîÈ #ãóÂāÅÖä
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Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°
îÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ

23 ÿâêóãÚ 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 14



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅëČóìäòÛë×õÖõÚöĈ ÝâÉñĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°ÉóÂÖòèîã¬óÈÂ¬îÚ ÿßøćîÿÜĆÚ
ÂóäĀÚñÚČóÅČóéòßØ°ßøĈÚÑóÚ ßäîâØòĈÈÿÃóĂÉáóßäèâÃîÈÂóäèõÿÅäóñì°
ÅëââÖõè¬ó Ø¬óÚÂČóæòÈëÚĂÉè¬óîóäâÔ°ØóÈÛèÂĀæñØóÈæÛÚòĈÚ 
ÁÿÜĆÚÜòÉÉòãÿÕöãèÂòÚØöćîãú¬ÂòÚÅÚæñÃòĈè Åøî âöîóäâÔ°ÛèÂĀæèÉñÖîÈăâ¬âöîóäâÔ°æÛ
ÁÿÜĆÚÅÚæñÜòÉÉòã Åøî âöîóäâÔ°ÛèÂĀæèîóÉâöîóäâÔ°æÛăÜÕèãăÕ

ÅÕèãÿìÖùÚöĈ Ø¬óÚÉ÷ÈĂËÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛÿßøćîÖîÛÅČó×óâÕòÈÂæ¬óè
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Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

Ø¬óÚÉ÷ÈÿÂĆÛÃîâúæ 200ÅÚ ĂìÜäñÿâõÚÅèóâäúë÷ÂÃîÈÖÚ
ĂÚË¬èÈìÚ÷ćÈèòÚØöćÝ¬óÚâó

1. ÕöĂÉ
2. ä¬óÿäõÈ
3. ëÛóãĂÉ
4. âöÅèóâëùÃ
5. ãõÚÕö

6. ìÕìú¬
7. ÿéäó
8. ØùÂÃ°ĂÉ
9. ìâÕìèòÈ
10.Âæùâ

ÂóäÜäñÿâõÚÉñÿÜĆÚâóÖä 5 äñÕòÛ: ăâ¬ÖäÈÂòÛÊòÚîã¬óÈãõćÈ, ăâ¬ÖäÈ
ÂòÛÊòÚ, ÖäÈĀæñăâ¬ÖäÈßîÂòÚ, ÖäÈÂòÛÊòÚ, ÖäÈÂòÛÊòÚîã¬óÈãõćÈ



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÃòĈÚÖîÚĀäÂ Ăë¬ÃîâúææÈăÜĂÚāÜäĀÂäâ 
ìóëìëòâßòÚÙ°îã¬óÈÅä¬óèą è¬óÿÜĆÚîã¬óÈăä

Analyze ĄCorrelate ĄBivariate¦
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ëòÈÿÂÖè¬ó îóäâÔ°ØóÈÛèÂÕèãÂòÚ
ìäøîîóäâÔ°ØóÈæÛÕèãÂòÚ 
ëòâßòÚÙ°ÕèãÂòÚÿîÈ ëúÈÂè¬ó
ÅèóâëòâßòÚÙ°îóäâÔ°ØóÈÛèÂ
ÂòÛØóÈæÛ

Ú¬óÉñâöëîÈîÈÅ°ÜäñÂîÛ



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

æîÈèõÿÅäóñì°îÈÅ°ÜäñÂîÛÕú

Analyze ĄDimension Reduction ĄFactor¦

Ăë¬ÖòèĀÜäØöćĂËĂÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛæÈăÜ



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÂÕ Extraction¦ ÿßøćîÿæøîÂèõÙöÂóäëÂòÕîÈÅ°ÜäñÂîÛ
ĀæñÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÂóäëÂòÕîÈÅ°ÜäñÂîÛ 
ÿÜĆÚÂóäÅÚìóîÈÅ°ÜäñÂîÛ
ÉóÂÃîÅČó×óâØöćâö

ÿæøîÂèõÙöÂóäëÂòÕîÈÅ°ÜäñÂîÛ
ĀÛÛ Maximum Likelihood

ÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛÿØ¬óÂòÛ 2



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÂÕ Rotation¦ ÿßøćîÿæøîÂèõÙöÂóäìâùÚĀÂÚ
ÂóäìâùÚĀÂÚ ÿÜĆÚÂóäÿÜæöćãÚ
âõÖõĂÚÂóäâîÈîÈÅ°ÜäñÂîÛ
ÿßøćîĂìĀÜæÅèóâìâóãăÕÈ¬óãÃ÷ĈÚ

ÿæøîÂèõÙöÂóä Direct Oblimin
ĂÚÂóäìâùÚĀÂÚ



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

23 ÿâêóãÚ 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 22

Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÃòĈÚÖîÚÂóäëÂòÕîÈÅ°ÜäñÂîÛ

Å¬óÿäõćâÖÚ ØöćÅõÕè¬óÖòèĀÜäĀÖ¬æñÖòè
Éñ×úÂîÙõÛóãÕèãîÈÅ°ÜäñÂîÛÿØ¬óăä

Å¬óëùÕØóãìæòÈÉóÂÝ¬óÚÂäñÛèÚÂóä
ëÂòÕîÈÅ°ÜäñÂîÛĀæè



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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ÅèóâĀÜäÜäèÚÃîÈîÈÅ°ÜäñÂîÛØöć×úÂëÂòÕăÕ 
ÉóÂÂäñÛèÚÂóäĂÚÂóäìóÅ¬óÿäõćâÖÚ

ÅèóâĀÜäÜäèÚÃîÈîÈÅ°ÜäñÂîÛØöćÝ¬óÚÂäñÛèÚÂóä
ëÂòÕîÈÅ°ÜäñÂîÛĀæè ĀæèÅòÕÿæøîÂâó 2 îÈÅ°ÜäñÂîÛ

ÅèóâĀÜäÜäèÚÃîÈîÈÅ°ÜäñÂîÛìæòÈÉóÂìâùÚĀÂÚ



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÃîÈîÈÅ°ÜäñÂîÛ
Øöć×úÂëÂòÕîîÂâó (ãòÈăâ¬ìâùÚĀÂÚ)

ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ ßúÕîã¬óÈÅä¬óèą ÿìâøîÚÂòÛ
ëòâÜäñëõØÙõċ×Õ×îãè¬óÿâøćîîÈÅ°ÜäñÂîÛÿßõćâÃ÷ĈÚ 
1 ìÚ¬èãĀæèÃîÅČó×óââöÅñĀÚÚÿßõćâÃ÷ĈÚÂöćìÚ¬èã

ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ ÉñË¬èãØČóĂìÿäó
ÖöÅèóâìâóãÃîÈîÈÅ°ÜäñÂîÛ

ĂÚÖóäóÈÚöĈ ÛîÂè¬óîÈÅ°ÜäñÂîÛĀäÂ
ĀëÕÈ×÷ÈîóäâÔ°ØóÈÛèÂĀæñØóÈæÛ
îãú¬ĂÚâõÖõÿÕöãèÂòÚ ĀÖ¬îÈÅ°ÜäñÂîÛØöć 2
ÛîÂè¬óîóäâÔ°ØóÈÛèÂĀæñØóÈæÛÿÂõÕÃ÷ĈÚ
ßäîâÂòÚăÕ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÅèóâÿìâóñëâÃîÈāâÿÕæ

Goodness-of-fit test ÖäèÉëîÛè¬óāâÿÕæëóâóä×
îÙõÛóãÃîâúæăÕØòĈÈìâÕìäøîăâ¬ āÕãÅèóâĀÖÂÖ¬óÈ
×÷ÈäñÕòÛÚòãëČóÅòÎìâóãÅèóâè¬ó ãòÈâöÅèóâĀÖÂÖ¬óÈ
äñìè¬óÈāâÿÕæĀæñÃîâúæîãú¬ Âæ¬óèÅøî āâÿÕæãòÈăâ¬ăÕ
îÙõÛóãăÕëâÛúäÔ°
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛìæòÈÉóÂìâùÚĀÂÚ

ĂÚÖóäóÈÚöĈ ÛîÂè¬óîÈÅ°ÜäñÂîÛĀäÂ
ĀëÕÈ×÷ÈîóäâÔ°ØóÈÛèÂ Āæñ
îÈÅ°ÜäñÂîÛØöć 2ĀëÕÈ×÷ÈîóäâÔ°ØóÈæÛ

ÉóÂÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÚöĈ ÛîÂăÕÅ¬îÚÃóÈ
ËòÕÿÉÚè¬ó îóäâÔ°ØóÈÛèÂĀæñîóäâÔ°
ØóÈæÛëóâóä×âîÈÿÜĆÚÅÚæñÿäøćîÈÂòÚăÕ
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÅèóâëòâßòÚÙ°äñìè¬óÈîÈÅ°ÜäñÂîÛìæòÈÉóÂìâùÚĀÂÚ

îÈÅ°ÜäñÂîÛØöćĀëÕÈîóäâÔ°ØóÈÛèÂëòâßòÚÙ°ÂòÛ
îÈÅ°ÜäñÂîÛØöćĀëÕÈîóäâÔ°ØóÈæÛ ĂÚØóÈæÛ
äñÕòÛÜóÚÂæóÈ
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ÕöĂÉä¬óÿäõÈëÛóãĂÉâöÅèóâëùÃ ãõÚÕöìÕìú¬ÿéäóØùÂÃ°ĂÉ

æÛ

e1 e2 e3 e4 e5 e6 e7 e8

ÛèÂ

ìâÕìèòÈÂæùâ

e9 e10

-.471

.65
.69.70.68.85.05

-.07-.08.06
.02-.08

-.12.02.00.11.77.64.64.71.65
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÅèóâëòâßòÚÙ°äñìè¬óÈîÈÅ°ÜäñÂîÛĀæñÃîÅČó×óâ



Öòèîã¬óÈĀÚñÚČóÃòĈÚÖîÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÉóÂÖòèîã¬óÈØöćÝ¬óÚâó Å¬îÚÃóÈâòćÚĂÉăÕè¬óîóäâÔ°ØóÈÛèÂĀæñîóäâÔ°ØóÈæÛ
îãú¬ÅÚæñîÈÅ°ÜäñÂîÛ (âõÖõ) ÂòÚ
ÅĀÖ¬ØČóăâ Ýâ×÷ÈÿæøîÂëÂòÕîÈÅ°ÜäñÂîÛÿßöãÈĀÅ¬ 2îÈÅ°ÜäñÂîÛ?
ÅØČóăâÝâ×÷ÈĂËèõÙöÂóäìâùÚĀÂÚĀÛÛ Direct Oblimin?
ÅĀæèÝâĀÚ¬ĂÉăÕîã¬óÈăä è¬óÂóäèõÿÅäóñì°ĀÛÛÚöĈ×úÂÖîÈĀæè?
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āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÉóÂäúÜîÈÅ°ÜäñÂîÛÿÕöãè ÅñĀÚÚĀÖ¬æñÃî×úÂîÙõÛóãÕèãîÈÅ°ÜäñÂîÛĀæñ
ÅñĀÚÚÉČóÿßóñĂÚĀÖ¬æñÃî Åøî

ÅXijÅøî ÅñĀÚÚØöćëòÈÿÂÖăÕÉóÂÃîâúæÃîØöć jÉóÂÅÚØöć i

Å‘Åøî Å¬óÿÊæöćãÃîÈÃîÅČó×óâäñìè¬óÈÛùÅÅæĂÚÃîØöć j

Å‗Åøî ÅñĀÚÚëòÈÿÂÖăÕÃîÈÃîØöć jØöćÿÜæöćãÚĀÜæÈăÜÿâøćîÅñĀÚÚîÈÅ°ÜäñÂîÛ
ÿßõćâÃ÷ĈÚ 1 ìÚ¬èã ÿäöãÂè¬ó ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ(Factor loading) ÃîÈÃîØöć j
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ὢ ‘ ‗Ὂ Ὡ

XjF ej
‗ ρ



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÉóÂäúÜîÈÅ°ÜäñÂîÛÿÕöãè ÅñĀÚÚĀÖ¬æñÃî×úÂîÙõÛóãÕèãîÈÅ°ÜäñÂîÛĀæñ
ÅñĀÚÚÉČóÿßóñĂÚĀÖ¬æñÃî Åøî

ÅFiÅøî ÅñĀÚÚÃîÈîÈÅ°ÜäñÂîÛ (ØöćèòÕăâ¬ăÕ) ÉóÂÅÚØöć i
ÅeijÅøî ÅèóâĀÖÂÖ¬óÈäñìè¬óÈÅñĀÚÚØöćëòÈÿÂÖăÕĀæñÅñĀÚÚÉóÂîÈÅ°ÜäñÂîÛ
ÉóÂÅÚØöć iĂÚÃîØöć jÌ÷ćÈîóÉĀëÕÈ×÷ÈÅñĀÚÚÉČóÿßóñÃîÈĀÖ¬æñÃîÅČó×óâ
ÅëòÈÿÂÖè¬óāâÿÕæÚöĈÉñÅæóãÂòÛÂóäèõÿÅäóñì°×Õ×îã ĀÖ¬ÖòèĀÜäØČóÚóãÉñÿÜæöćãÚ
ÉóÂëòÈÿÂÖăÕÿÜĆÚÖòèĀÜäĀÞÈ
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ὢ ‘ ‗Ὂ Ὡ

XjF ej
‗ ρ
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X1 X2 X3 X4 X5 X6 X7 X8

F

e1 e2 e3 e4 e5 e6 e7 e8

ɚ1ɚ2 ɚ3 ɚ4 ɚ5 ɚ6 ɚ7
ɚ8

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ‗Ὂ Ὡ

ὢ
ὢ
ὢ
ὢ
ὢ
ὢ
ὢ
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‘
‘
‘
‘
‘
‘
‘
‘

‗
‗
‗
‗
‗
‗
‗
‗

Ὂ

Ὡ
Ὡ
Ὡ
Ὡ
Ὡ
Ὡ
Ὡ
Ὡ

ὀ Ὂ Ἥ



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

Å×óâöëîÈîÈÅ°ÜäñÂîÛ ÅñĀÚÚĀÖ¬æñÃî×úÂîÙõÛóãÕèãîÈÅ°ÜäñÂîÛØòĈÈëîÈ
ĀæñÅñĀÚÚÉČóÿßóñĂÚĀÖ¬æñÃî Åøî

Å‗Āæñ ‗ Åøî ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ(Factor loading) ÃîÈÃîØöć jëČóìäòÛ
îÈÅ°ÜäñÂîÛØöć 1 Āæñ 2 ÖóâæČóÕòÛ
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ὢ ‘ ‗Ὂ ‗Ὂ Ὡ

Xj

F2

ej

‗
ρ

F1

‗
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X1 X2 X3 X4 X5 X6 X7 X8

F

e1 e2 e3 e4 e5 e6 e7 e8

ɚ11ɚ21 ɚ31
ɚ41 ɚ52 ɚ62ɚ72

ɚ82

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ ‘ ‗ Ὂ Ὡ

ὢ
ὢ
ὢ
ὢ
ὢ
ὢ
ὢ
ὢ

‘
‘
‘
‘
‘
‘
‘
‘

‗ π
‗ π
‗ π
‗ π
π ‗
π ‗
π ‗
π ‗

Ὂ
Ὂ

Ὡ
Ὡ
Ὡ
Ὡ
Ὡ
Ὡ
Ὡ
Ὡ

ὀ ἐ Ἥ

F



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÕòÈÚòĈÚ āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛĂÚäúÜÃîÈÿâØäõÂÌ° Åøî

ÅĂì JÿÜĆÚÉČóÚèÚÃîÅČó×óâ Āæñ KÿÜĆÚÉČóÚèÚîÈÅ°ÜäñÂîÛ
ÅὀÅøî ÿèÂÿÖîä°Åèóâãóè JĀëÕÈÅñĀÚÚØùÂÃîÃîÈÅÚØöć i
Å Åøî ÿèÂÿÖîä°Åèóâãóè JĀëÕÈÅ¬óÿÊæöćãÃîÈÅñĀÚÚØùÂÃî
Å Åøî ÿâØäõÂÌ°ÃÚóÕ Jx KØöćĀëÕÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÃîÈĀÖ¬æñÃîØöćâöÖ¬î
ĀÖ¬æñîÈÅ°ÜäñÂîÛ
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ὀ ἐ Ἥ



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÕòÈÚòĈÚ āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛĂÚäúÜÃîÈÿâØäõÂÌ° Åøî

ÅἐÅøî ÿèÂÿÖîä°Åèóâãóè KĀëÕÈÅñĀÚÚîÈÅ°ÜäñÂîÛÃîÈÅÚØöć i
ÅἭÅøî ÿèÂÿÖîä°Åèóâãóè JĀëÕÈÅ¬óÿÛöćãÈÿÛÚÃîÈØùÂÃîĂÚÅÚØöć i
ÅāÕãØöć ὀḐὓὠὔȟ ÃÔñØöć ÿÜĆÚÿâØäõÂÌ°ÅèóâĀÜäÜäèÚä¬èâ
äñìè¬óÈÃîÅČó×óâÃÚóÕ Jx J

ÅἐḐὓὠὔȟ ÃÔñØöć ÿÜĆÚÿâØäõÂÌ°ÅèóâĀÜäÜäèÚäñìè¬óÈ
îÈÅ°ÜäñÂîÛÃÚóÕ Kx KāÕãë¬èÚĂìÎ¬ĀæèÉñÂČóìÚÕĂìîÈÅ°ÜäñÂîÛâöÅèóâ
ĀÜäÜäèÚÿØ¬óÂòÛ 1 
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ὀ ἐ Ἥ



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÕòÈÚòĈÚ āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛĂÚäúÜÃîÈÿâØäõÂÌ° Åøî

ÅἭḐὓὠὔȟ ÃÔñØöćÿÜĆÚÿâØäõÂÌ°ÅèóâĀÜäÜäèÚäñìè¬óÈ
ÅèóâÝõÕßæóÕĂÚÂóäØČóÚóãÃÚóÕ Jx JāÕãë¬èÚĂìÎ¬ĀæèÉñĂìÅñĀÚÚ
ÉČóÿßóñÃîÈĀÖ¬æñÃîÅČó×óâăâ¬âöÅèóâëòâßòÚÙ°ÂòÚìäøîìÚ¬èãÚîÂĀÚèØĀãÈâö
Å¬óÿØ¬óÂòÛ 0

ÅÿÚøćîÈÉóÂÅ¬ó ἐÿÜĆÚÅ¬óÃîÈÖòèĀÜäĀÞÈ ăâ¬âöîãú¬ÉäõÈ ØČóĂìăâ¬ëóâóä×ĂËāâÿÕæ
ÚöĈĂÚÂóäìóÅ¬óÃîÈ ăÕāÕãÖäÈ Ì÷ćÈÖ¬óÈÂòÛÂóäèõÿÅäóñì°×Õ×îã
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ὀ ἐ Ἥ
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X1 X2 X3 X4 X5 X6 X7 X8

F

e1 e2 e3 e4 e5 e6 e7 e8

ɚ1ɚ2 ɚ3 ɚ4 ɚ5 ɚ6 ɚ7
ɚ8

„

„ „

„ „ „

„ „ „ „

„ „ „ „ „

„ „ „ „ „ „

„ „ „ „ „ „ „

„ „ „ „ „ „ „ „

ρ

—

π —

π π —

π π π —

π π π π —

π π π π π —

π π π π π π —
π π π π π π π —
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X1 X2 X3 X4 X5 X6 X7 X8

F2

e1 e2 e3 e4 e5 e6 e7 e8

ɚ11ɚ21 ɚ31
ɚ41 ɚ52 ɚ62ɚ72

ɚ82

F1

„

„ „

„ „ „

„ „ „ „

„ „ „ „ „

„ „ „ „ „ „

„ „ „ „ „ „ „

„ „ „ „ „ „ „ „

ρ
‰ ρ

—

π —

π π —

π π π —

π π π π —

π π π π π —

π π π π π π —
π π π π π π π —



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅÚòÂë×õÖõÉ÷ÈìæöÂÿæöćãÈëâÂóäÕòÈÂæ¬óè āÕãĂËìæòÂÂóäÅèóâĀÜäÜäèÚä¬èâÃîÈ
Å¬óĂÚØóÈÌóãÃîÈëâÂóäÖîÈÿØ¬óÂòÛÅ¬óØóÈÃèóÃîÈëâÂóä

ÅÕúÉóÂ faderivation.pdfÉñØČóĂìÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛîãú¬ĂÚäúÜÃîÈ
ëâÂóäÅèóâĀÜäÜäèÚä¬èâÕòÈÖ¬îăÜÚöĈ
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ὅέὺὀ ὅέὺ ἐ Ἥ



āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅëâÂóäÚöĈëČóÅòÎâóÂĂÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ ÿßäóñè¬óÿÜĆÚëâÂóäØöćĂËĂÚ
ÂóäÜäñâóÔÅ¬óßóäóâõÿÖîä°

ÅÂæ¬óèÅøî ÂóäèõÿÅäóñì°ÉñìóÅ¬óÃîÈ , , Āæñ ÿßøćîØČóĂìÅ¬óØóÈÃèó
ĂÂæÿÅöãÈÂòÛØóÈÌóãìäøî âóÂØöćëùÕ ÖóâæòÂêÔñÃîÈāâÿÕæØöćÝúèõÉòãÂČóìÚÕ 
(ÿË¬Ú ÉČóÚèÚîÈÅ°ÜäñÂîÛ, ÅèóâëòâßòÚÙ°äñìè¬óÈîÈÅ°ÜäñÂîÛ)
ÅèõÙöÂóäÜäñâóÔÅ¬óßóäóâõÿÖîä°ÉñÂæ¬óè×÷ÈĂÚăâ¬Ëó
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ØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ

ÅĂÚØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ (Classical test theory) ÅñĀÚÚÃîÈĀÖ¬æñ
ÃîÅČó×óâëóâóä×ĀÛ¬ÈăÕÿÜĆÚëîÈë¬èÚ

ÅXijÅøî ÅñĀÚÚØöćëòÈÿÂÖăÕÉóÂÃîâúæÃîØöć jÉóÂÅÚØöć i
ÅTijÅøî ÅñĀÚÚØöćĀØÉäõÈØöćăÕÃîÈÃîØöć jÉóÂÅÚØöć i

Å‐Åøî ÅñĀÚÚÅèóâÝõÕßæóÕĂÚÂóäèòÕÃîÈÃîØöć jÉóÂÅÚØöć i
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ὢ Ὕ ‐



ØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ

ÅĂÚØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ (Classical test theory) ÅñĀÚÚÃîÈĀÖ¬æñ
ÃîÅČó×óâëóâóä×ĀÛ¬ÈăÕÿÜĆÚëîÈë¬èÚ

ÅÅñĀÚÚØöćĀØÉäõÈ Åøî ëõćÈØöćÿäóÖîÈÂóäèòÕ ĀÖ¬ÿÜĆÚÅñĀÚÚØóÈØåêÏöØöćăâ¬âöØóÈ
ØäóÛÅ¬óăÕ èõÙöÂóäÜäñâóÔÅ¬ó Åøî ÂóäìóÅ¬óÿÊæöćãÉóÂÂóäèòÕ XijÌČĈóą 

ÅëòÈÿÂÖè¬óÝâĂË ‐ĀØÚØöćÉñÿÜĆÚ eijĂÚëâÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ ÿßäóñ
ÅèóâìâóãÃîÈØòĈÈëîÈÖòèĀÖÂÖ¬óÈÂòÚ
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ὢ Ὕ ‐



ØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ

ÅÅñĀÚÚÉäõÈëóâóä×ĀÛ¬ÈîîÂÿßõćâÿÖõâăÕÿÜĆÚëîÈë¬èÚ

ÅCijÅøî ÅñĀÚÚë¬èÚØöćëòâßòÚÙ°ÂòÛÅñĀÚÚîøćÚìäøîÅñĀÚÚä¬èâ (Common score)
ÅUijÅøî ÅñĀÚÚÉäõÈØöćÉČóÿßóñáóãĂÚÃîÅČó×óâÕòÈÂæ¬óè (Unique score)
ÅÿâøćîÿÜäöãÛÿØöãÛÂòÛāâÿÕæèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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ὢ Ὕ ‐ ‘ ὅ Ὗ ‐

ὢ ‘ ‗Ὂ Ὡ

ὢ ‘ ὅ Ὗ ‐

āâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

āâÿÕæØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ



ØåêÏöÂóäØÕëîÛĀÛÛÅæóëëõÂ

ÅÕòÈÚòĈÚÅñĀÚÚÉČóÿßóñĂÚāâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ É÷ÈÜäñÂîÛÕèãëîÈ
ë¬èÚ Åøî ÅñĀÚÚÉäõÈÉČóÿßóñĂÚÃîÅČó×óâÚòĈÚ ĀæñÅèóâÝõÕßæóÕĂÚÂóäèòÕ
ÅÿË¬Ú ÅñĀÚÚÂóäÜäñÿâõÚÅèóâìÚóÖóÕöÉóÂÿßøćîÚ 
ÁÅñĀÚÚä¬èâ (Cij) Åøî ÅñĀÚÚÜäñÿâõÚØöćëòâßòÚÙ°ÂòÛÅñĀÚÚÃîÈÅÚîøćÚăâ¬è¬óÉñÕèã
ÿìÖùÝæîñăäÂĆÖóâ ÿË¬Ú ÿßäóñèòÕìÚóÖóÿìâøîÚÂòÚ ìäøîÿßäóñËîÛÅÚìÚóĀÜæÂ
ÿìâøîÚÂòÚ
ÁÅñĀÚÚÉČóÿßóñ (Uij) Åøî ÅñĀÚÚÜäñÿâõÚØöćăâ¬ëòâßòÚÙ°ÂòÛÅñĀÚÚÅÚîøćÚ ÿË¬Ú ËîÛÅÚ
ìÚóÖóÿìâøîÚĀàÚÿÂ¬óÃîÈÖÚÿîÈ
ÁÅñĀÚÚÉäõÈ (Tij) Åøî ÅñĀÚÚÜäñÿâõÚÉäõÈØòĈÈë¬èÚÃîÈÅñĀÚÚä¬èâĀæñÅñĀÚÚÉČóÿßóñ
ÁÅèóâÝõÕßæóÕĂÚÂóäèòÕ (‐ ) Åøî Å¬óÅèóâÝõÕßæóÕĂÚÂóäèòÕØöćÿÂõÕÃ÷ĈÚÿÊßóñÿèæó
ØöćèòÕ ăâ¬ëóâóä×ëäóÈÌČĈóăÕ ÿË¬Ú èòÚÕòÈÂæ¬óèÿßøćîÚÃîÈÅùÔîóäâÔ°ăâ¬Õö ÿìĆÚáóßăâ¬ËòÕ
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äúÜĀÛÛÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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äúÜĀÛÛÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅäúÜĀÛÛÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ âöëîÈäúÜĀÛÛ Åøî 
ÁÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛÿËõÈëČóäèÉ (Exploratory factor analysis; EFA) 
ÁÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛÿËõÈãøÚãòÚ (Confirmatory factor analysis; CFA)
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äúÜĀÛÛÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅEFA ÿÜĆÚäúÜĀÛÛÂóäèõÿÅäóñì°ØöćÝúèõÉòããòÈăâ¬âöāÅäÈëäóÈÃîÈîÈÅ°ÜäñÂîÛ ÝúèõÉòã
ãòÈăâ¬ØäóÛè¬óîÈÅ°ÜäñÂîÛâöÂöćîÈÅ°ÜäñÂîÛ îÈÅ°ÜäñÂîÛĂÕÅèäâöîõØÙõßæÖ¬î
ÃîÅČó×óâĂÕ
ÅÝúèõÉòãÉñĂË EFA ÿßøćîÅÚìóè¬óâöîÈÅ°ÜäñÂîÛáóãĂÖÅČó×óâÿìæ¬óÚöĈîãú¬ĂÚ
äúÜĀÛÛĂÕăÕÛóÈ 
ÅÝúèõÉòãÉČóÿÜĆÚÖîÈÅòÕÿæøîÂäúÜĀÛÛîÈÅ°ÜäñÂîÛØöćÿìâóñëâ ìæòÈÉóÂÚòĈÚĀæè 
ÅèäâöÂóäØČóÌČĈóÿßøćîßõëúÉÚ°è¬óāÅäÈëäóÈîÈÅ°ÜäñÂîÛÕòÈÂæ¬óèĂËăÕÉäõÈ
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äúÜĀÛÛÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ

ÅCFA ÿÜĆÚäúÜĀÛÛÂóäèõÿÅäóñì°ØöćÝúèõÉòãâöāÅäÈëäóÈÃîÈîÈÅ°ÜäñÂîÛËòÕÿÉÚ
ÅÚòÂèõÉòãÉñĂË CFA ÿßøćîØÕëîÛè¬óāâÿÕæØöćÖòĈÈÃ÷ĈÚâóÚòĈÚ ÿìâóñëâÂòÛÃîâúæØöćâö
âóÂÚîãÿßöãÈĂÕ 
ÅEFA Āæñ CFA ÉñâöāâÿÕæèõÿÅäóñì°ĀÛÛÿÕöãèÂòÚ ÂĆÅøî āâÿÕæèõÿÅäóñì°
îÈÅ°ÜäñÂîÛ ÿßöãÈĀÖ¬ÃîÉČóÂòÕØöćĂë¬ĂÚāâÿÕæ (model constraints) Éñ
ĀÖÂÖ¬óÈÂòÚ āÕã CFA ÉñâöÃîÉČóÂòÕâóÂÂè¬ó
ÅÖ¬îăÜÉñÂæ¬óè×÷È EFA Ì÷ćÈÂäñÛèÚÂóäÉñÜäñÂîÛăÜÕèãëîÈë¬èÚĂìÎ¬ą Åøî 
ÂóäëÂòÕîÈÅ°ÜäñÂîÛĀæñÂóäìâùÚĀÂÚ
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ

23 ÿâêóãÚ 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 53



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÿâøćîăÕÃîâúæÿâØäõÂÌ°ëìëòâßòÚÙ°äñìè¬óÈÃîÅČó×óâĀæè ÚòÂèõÉòãÉñÖîÈÅÚìó
è¬óîÈÅ°ÜäñÂîÛäúÜĀÛÛĂÕØöćîÙõÛóãÿâØäõÂÌ°ëìëòâßòÚÙ°ÕòÈÂæ¬óèăÕ
ÅÜòÎìóÅøî âöäúÜĀÛÛîÈÅ°ÜäñÂîÛÉČóÚèÚâóÂÉÚÚòÛăâ¬×èÚ Øöćëóâóä×îÙõÛóã
ÅèóâëòâßòÚÙ°äñìè¬óÈÖòèĀÜäăÕ
ÅÅæóãÅæ÷ÈÂòÛìóÅ¬ó aĀæñ bØöćØČóĂì a+ b= 10 ÉñÿìĆÚè¬óëâÂóäÚöĈâöÝææòßÙ°
ØöćÿÜĆÚăÜăÕÉČóÚèÚÚòÛăâ¬×èÚ
ÅÕòÈÚòĈÚĂÚ EFA É÷ÈÖîÈëäóÈÃîÉČóÂòÕÿßõćâÿÖõâ ÿßøćîìóÝææòßÙ°Ã÷ĈÚâó ĀæèÝææòßÙ°
ÚöĈÉñ×úÂÚČóăÜÜäòÛĀÖ¬ÈÖ¬îÿßøćîĂìăÕÝææòßÙ°ØöćÖîÈÂóä
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅèõÙöÂóäëäóÈÃîÉČóÂòÕ Åøî èõÙöîÈÅ°ÜäñÂîÛìæòÂ (Principal factors) āÕãØöć
îÈÅ°ÜäñÂîÛĀÖ¬æñîÈÅ°ÜäñÂîÛÉñîÙõÛóãÅèóâĀÜäÜäèÚÃîÈÃîÅČó×óâ
ØòĈÈìâÕĂìâóÂØöćëùÕÿØ¬óØöćÿÜĆÚăÜăÕ
ÅîÈÅ°ÜäñÂîÛÖòèÖ¬îăÜ ÉñîÙõÛóãÅèóâĀÜäÜäèÚØöćÿìæøî (ÖòÕë¬èÚØöćîÙõÛóãÕèã
îÈÅ°ÜäñÂîÛØöćÝ¬óÚâóĀæè) ĂìâóÂØöćëùÕÿØ¬óØöćÿÜĆÚăÜăÕ
ÅÕòÈÚòĈÚ îÈÅ°ÜäñÂîÛĀÖ¬æñÖòèÉñăâ¬ëòâßòÚÙ°ÂòÚ
ÅØČóĀÛÛÚöĈăÜÿäøćîãą ÉÚÂäñØòćÈăÕîÈÅ°ÜäñÂîÛëùÕØóãØöćîÙõÛóãÅèóâĀÜäÜäèÚ
Øöćÿìæøîîãú¬ äèâ JîÈÅ°ÜäñÂîÛ
ÅìæòÈÉóÂÚòĈÚ ÝúèõÉòãÉñÿæøîÂ KîÈÅ°ÜäñÂîÛëúÈëùÕÖóâØöćÝúèõÉòãÖîÈÂóä
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ
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Y

X

ëââÖõè¬óâöÃîÅČó×óâÿßöãÈĀÅ¬ 2 Ãî

ĀÂÚØöć 1ÉñÿæøîÂĀÂÚØöćØČóĂìÅ¬óÃîÈÉùÕØöć
ëñØîÚæÈĀÂÚÕòÈÂæ¬óèâöÅèóâĀÜäÜäèÚëúÈëùÕ

ĀÂÚØöć 2ëäóÈĀÂÚØöćÖòĈÈÊóÂÂòÛĀÂÚØöć 1Ì÷ćÈâö
ÅèóâÿÜĆÚăÜăÕĀÅ¬ĀÂÚÿÕöãè

ÉóÂÖäÈÚöĈîóÉâîÈăÕè¬ó

ὢ ‗ Ὂ ‗ Ὂ

ὣ ‗ Ὂ ‗ Ὂ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅèõÙöÂóäìó principal factors Åøî (1) ÂóäìóÿâØäõÂÌ°ëìëòâßòÚÙ°äñìè¬óÈÖòèĀÜä 
(2) ĂìĂË EigendecompositionÌ÷ćÈÿÜĆÚëâÂóäØóÈÅÔõÖéóëÖä°Øöćìó ɤĀæñ 
ɮÉóÂ C

ÅɮÿÜĆÚÿâØäõÂÌ°ĀÚèØĀãÈÃÚóÕ Jx JØöćëâóËõÂÚîÂĀÚèØĀãÈâöÅ¬óÿØ¬óÂòÛ 0 
Å¬óÛÚĀÚèØĀãÈÿäöãÂè¬ó eigenvalues

ÅɤÿÜĆÚÿâØäõÂÌ°ÃÚóÕ Jx JØöćÃÚóÕÃîÈĀÖ¬æñÅîæòâÚ°ÿØ¬óÂòÛ 1 ÿäöãÂĀÖ¬æñ
ÅîæòâÚ°è¬ó eigenvectors
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Ἅ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÌ÷ćÈìóÂ CÿÜĆÚÿâØäõÂÌ°ĀÛÛëââóÖä ÉñØČóĂì eigenvectors ĂÚĀÖ¬æñÅîæòâÚ°
ÃîÈ ÿÜĆÚîõëäñ
ÅÂæ¬óèÅøî ÉñÿÜĆÚÿâØäõÂÌ°ÖòĈÈÊóÂ (Orthogonal matrix) Øöć 

ÅìóÂÿÜäöãÛÿØöãÛÂòÛëâÂóäÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛĀæè ×óÿäóØäóÛÅ¬óÃîÈ 
CÉñØČóĂììóÅ¬óÃîÈ Āæñ Ý¬óÚ eigendecompositionăÕ
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Ἅ

Ἅ
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ãÂÖòèîã¬óÈ
eigendecomposition

Ἅ

ρ Ȣυ Ȣυ Ȣυ Ȣυ Ȣυ
Ȣυ ρ Ȣυ Ȣυ Ȣυ Ȣυ
Ȣυ Ȣυ ρ Ȣυ Ȣυ Ȣυ
Ȣυ Ȣυ Ȣυ ρ Ȣυ Ȣυ
Ȣυ Ȣυ Ȣυ Ȣυ ρ Ȣυ
Ȣυ Ȣυ Ȣυ Ȣυ Ȣυ ρ

πȢτρ πȢτω π π πȢχχ π
πȢτρ πȢφυ π π πȢφτ π
πȢτρ πȢςω π πȢτσ πȢπσ πȢχυ
πȢτρ πȢςω π πȢυχ πȢπσ πȢφυ
πȢτρ πȢςω πȢχρ πȢυπ πȢπσ πȢπυ
πȢτρ πȢςω πȢχρ πȢυπ πȢπσ πȢπυ

σȢυ π π π π π

π πȢυ π π π π

π π πȢυ π π π

π π π πȢυ π π

π π π π πȢυ π

π π π π π πȢυ
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Ἅ

ρ Ȣφ Ȣφ Ȣς Ȣς Ȣς
Ȣφ ρ Ȣφ Ȣς Ȣς Ȣς
Ȣφ Ȣφ ρ Ȣς Ȣς Ȣς
Ȣς Ȣς Ȣς ρ Ȣφ Ȣφ
Ȣς Ȣς Ȣς Ȣφ ρ Ȣφ
Ȣς Ȣς Ȣς Ȣφ Ȣφ ρ

πȢτρ πȢτρ π π πȢφυ πȢυπ
πȢτρ πȢτρ π π πȢρπ πȢψρ
πȢτρ πȢτρ π π πȢχυ πȢσρ
πȢτρ πȢτρ πȢςχ πȢχχ π π
πȢτρ πȢτρ πȢυσ πȢφς π π
πȢτρ πȢτρ πȢψπ πȢρυ π π

ςȢψ π π π π π

π ρȢφ π π π π

π π πȢτ π π π

π π π πȢτ π π

π π π π πȢτ π

π π π π π πȢτ

ãÂÖòèîã¬óÈ
eigendecomposition



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅëâóËõÂáóãĂÚ Éñìâóã×÷ÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ āÕãØöćĀ×èĀØÚÃîÅČó×óâ
ĀæñÅîæòâÚ°ĀØÚîÈÅ°ÜäñÂîÛ Âæ¬óèÅøî ‗ ÅøîÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÃîÈÃî
ÅČó×óâØöć jîÈÅ°ÜäñÂîÛØöć k

ÅëâóËõÂÖóâĀÚèØĀãÈĂÚ ÅøîÅèóâĀÜäÜäèÚÃîÈîÈÅ°ÜäñÂîÛØöć kĂÚ EFA 
îóÉÿäöãÂØòÛéòßØ°è¬ó eigenvalue ὰ ÿæã
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÿäóäúèõÙöĂÚÂóäĀÜæÈ CĂìÿÜĆÚÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ () ĀæñÅèóâĀÜäÜäèÚ
ÃîÈîÈÅ°ÜäñÂîÛ () Āæè ĀÖ¬ÜòÎìóÅøîÿäóÉñìóÅ¬ó CăÕîã¬óÈăä

Åÿâøćî ÿÜĆÚÿâØäõÂÌ°ĀÚèØĀãÈĀæñ ÅøîÿâØäõÂÌ°ëìëòâßòÚÙ°äñìè¬óÈÖòèĀÜä
ëòÈÿÂÖăÕĀæè ἍÉñÿäöãÂè¬óÿâØäõÂÌ°ëìëòâßòÚÙ°æÕäúÜ (Reduced correlation 
matrix)ØöćĀÚèØĀãÈăâ¬ĂË¬ 1ĀÖ¬ÿÜĆÚëòÕë¬èÚØöćÅóÕè¬óîÈÅ°ÜäñÂîÛØòĈÈìâÕÉñ
ëóâóä×îÙõÛóãÖòèĀÜäÕòÈÂæ¬óèăÕ

ÅëòÕë¬èÚÚöĈÉñÿäöãÂè¬ó ëòÕë¬èÚä¬èâ (Communality; Ὤ)
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Ἅ

Ἅ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÅ¬óëòÕë¬èÚä¬èâÂĆÿÜĆÚÅ¬óØöćÚòÂèõÉòãăâ¬äú ÿÚøćîÈÉóÂãòÈăâ¬ØäóÛÿæãè¬óîÈÅ°ÜäñÂîÛ
ÉñâöæòÂêÔñîã¬óÈăä
ÅèõÙöÂóäìóëòÕë¬èÚä¬èâèõÙöìÚ÷ćÈ Åøî ÚČóÅñĀÚÚĂÚÃîîøćÚą ăÜØČóÚóãÃîØöćÖîÈÂóä
ìóëòÕë¬èÚä¬èâ Å¬ó R2(Squared Multiple Correlation; SMC)ĀæèÅ¬ó
ÕòÈÂæ¬óèÉñÿÜĆÚÅ¬óÖČćóëùÕØöćÿÜĆÚăÜăÕ (Lower bound) ÃîÈÅ¬óëòÕë¬èÚä¬èâ

ÅĀØÚÅ¬óëòÕë¬èÚä¬èâĂÚĀÚèØĀãÈÂ¬îÚØČó eigendecomposition
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Ὑ ὢẗὢȟὢȟȣȟὢ ȟὢ ȟȣȟὢ Ὤ
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ĀØÚÅ¬óĀÚèØĀãÈÕèã
SMC Â¬îÚØČó
eigendecomposition

Ἅ

ȢτρχȢυ Ȣυ Ȣυ Ȣυ Ȣυ
Ȣυ ȢτρχȢυ Ȣυ Ȣυ Ȣυ
Ȣυ Ȣυ ȢτρχȢυ Ȣυ Ȣυ
Ȣυ Ȣυ Ȣυ ȢτρχȢυ Ȣυ
Ȣυ Ȣυ Ȣυ Ȣυ ȢτρχȢυ
Ȣυ Ȣυ Ȣυ Ȣυ Ȣυ Ȣτρχ

πȢτρ πȢωρ π π π π
πȢτρ πȢρψ π π π πȢψω
πȢτρ πȢρψ π π πȢψχ πȢςς
πȢτρ πȢρψ π πȢψς πȢςω πȢςς
πȢτρ πȢρψ πȢχρ πȢτρ πȢςω πȢςς
πȢτρ πȢρψ πȢχρ πȢτρ πȢςω πȢςς

ςȢως π π π π π

π πȢπψ π π π π

π π πȢπψ π π π

π π π πȢπψ π π

π π π π πȢπψ π

π π π π π πȢπψ
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Ἅ

ȢτυτȢφ Ȣφ Ȣς Ȣς Ȣς
Ȣφ ȢτυτȢφ Ȣς Ȣς Ȣς
Ȣφ Ȣφ ȢτυτȢς Ȣς Ȣς
Ȣς Ȣς Ȣς ȢτυτȢφ Ȣφ
Ȣς Ȣς Ȣς Ȣφ ȢτυτȢφ
Ȣς Ȣς Ȣς Ȣφ Ȣφ Ȣτυτ

πȢτρ πȢτρ πȢψς π π π
πȢτρ πȢτρ πȢτρ πȢπρ πȢςτ πȢφχ
πȢτρ πȢτρ πȢτρ πȢπρ πȢςτ πȢφχ
πȢτρ πȢτρ π πȢπτ πȢχχ πȢςχ
πȢτρ πȢτρ π πȢφω πȢτς πȢρτ
πȢτρ πȢτρ π πȢχς πȢσυ πȢρτ

ςȢςυ π π π π π

π ρȢπυ π π π π

π π πȢρυ π π π

π π π πȢρυ π π

π π π π πȢρυ π

π π π π π πȢρυ

ĀØÚÅ¬óĀÚèØĀãÈÕèã
SMC Â¬îÚØČó
eigendecomposition



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÉñÿìĆÚè¬ó eigenvalues ÛóÈÖòèâöÅ¬óÖõÕæÛ ĀëÕÈè¬óÅèóâĀÜäÜäèÚÃîÈ
îÈÅ°ÜäñÂîÛÿÜĆÚæÛ Ì÷ćÈÿÜĆÚăÜăâ¬ăÕ
ÅÕòÈÚòĈÚ ÂóäØČó eigendecompositionÉóÂÿâØäõÂÌ°ëìëòâßòÚÙ°æÕäúÜ âòÂÉñăÕ
ÉČóÚèÚîÈÅ°ÜäñÂîÛÚîãÂè¬óÉČóÚèÚÃîÅČó×óâ (Ì÷ćÈëñØîÚÖóâÅèóâÿÜĆÚÉäõÈ
îãú¬Āæè)
ÅĀÖ¬ëùÕØóãĀæè ÚòÂèõÉòãÉñÖîÈÿæøîÂÿîÈè¬ó ÉñĂìāâÿÕæâöÉČóÚèÚîÈÅ°ÜäñÂîÛ
ÿØ¬óăä Ăì KÿÜĆÚÉČóÚèÚîÈÅ°ÜäñÂîÛØöćÝúèõÉòãÿæøîÂ
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÖòèîã¬óÈØöć 1ÿæøîÂ 1îÈÅ°ÜäñÂîÛ
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πȢτρ
πȢτρ
πȢτρ
πȢτρ
πȢτρ
πȢτρ

Ἅ

ȢτψφȢτψφȢτψφȢτψφȢτψφȢτψφ
ȢτψφȢτψφȢτψφȢτψφȢτψφȢτψφ
ȢτψφȢτψφȢτψφȢτψφȢτψφȢτψφ
ȢτψφȢτψφȢτψφȢτψφȢτψφȢτψφ
ȢτψφȢτψφȢτψφȢτψφȢτψφȢτψφ
ȢτψφȢτψφȢτψφȢτψφȢτψφȢτψφ

Ȣυρτ π π π π π
π Ȣυρτ π π π π
π π Ȣυρτ π π π
π π π Ȣυρτ π π
π π π π Ȣυρτ π
π π π π π Ȣυρτ

╒

ρ ȢτψφȢτψφȢτψφȢτψφȢτψφ
Ȣτψφ ρ ȢτψφȢτψφȢτψφȢτψφ
ȢτψφȢτψφ ρ ȢτψφȢτψφȢτψφ
ȢτψφȢτψφȢτψφ ρ ȢτψφȢτψφ
ȢτψφȢτψφȢτψφȢτψφ ρ Ȣτψφ
ȢτψφȢτψφȢτψφȢτψφȢτψφ ρ

ςȢως



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÖòèîã¬óÈØöć 2ÿæøîÂ 2îÈÅ°ÜäñÂîÛ
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πȢτρ πȢτρ
πȢτρ πȢτρ
πȢτρ πȢτρ
πȢτρ πȢτρ
πȢτρ πȢτρ
πȢτρ πȢτρ

Ἅ

ȢυυȢυυȢυυȢςπȢςπȢςπ
ȢυυȢυυȢυυȢςπȢςπȢςπ
ȢυυȢυυȢυυȢςπȢςπȢςπ
ȢςπȢςπȢςπȢυυȢυυȢυυ
ȢςπȢςπȢςπȢυυȢυυȢυυ
ȢςπȢςπȢςπȢυυȢυυȢυυ

Ȣτυ π π π π π
π Ȣτυ π π π π
π π Ȣτυ π π π
π π π Ȣτυ π π
π π π π Ȣτυ π
π π π π π Ȣτυ

ρ ȢυυȢυυȢςπȢςπȢςπ
Ȣυυ ρ ȢυυȢςπȢςπȢςπ
ȢυυȢυυ ρ ȢςπȢςπȢςπ
ȢςπȢςπȢςπ ρ ȢυυȢυυ
ȢςπȢςπȢςπȢυυ ρ Ȣυυ
ȢςπȢςπȢςπȢυυȢυυ ρ

ςȢςυ π
π ρȢπυ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅëòÈÿÂÖè¬ó ÿâøćî K< JĀæè Å¬ó ÕòÈÚòĈÚ ÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛăâ¬
ëóâóä×ØČóÚóãëâóËõÂØùÂÖòèÃîÈ ăÕ ëõćÈØöć EFA ØČóÅøîßãóãóâØČóĂì
ĂÂæÿÅöãÈÂòÛ âóÂØöćëùÕ
ÅèõÙöÂóäìóâöìæóãäúÜĀÛÛ èõÙöØöćÂæ¬óèâóÃóÈÖÚÅøî Unweighted Least 

Square (ULS) Ì÷ćÈĀØÉäõÈĀæèăâ¬ĂË¬èõÙöÂóäÜäñâóÔÅ¬óØöćÕö
ÅèõÙö Principal Axis Factoring ÿÜĆÚÂóäßòÓÚóÉóÂ ULS ÿßøćîĂìÂóäÜäñâóÔ
Å¬óÕöãõćÈÃ÷ĈÚ
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅèõÙöÂóäÅøîè¬ó ĂìÚČóÅ¬óëòÕë¬èÚä¬èâÉóÂ Ἅ âóĀØÚĀÚèØĀãÈÃîÈ Ăìâ¬
ÅìæòÈÉóÂÚòĈÚ ÂĆÉñØČó eigendecompositionîöÂÅäòĈÈìÚ÷ćÈ ÿßøćîìóἍĂìâ¬
ÅØČóÃòĈÚÖîÚØöć 1 Āæñ 2 ëæòÛÂòÚăÜÿäøćîãą ÉÚÂäñØòćÈëòÕë¬èÚä¬èâĂÚäîÛØöć aĀæñ
äîÛØöć a+ 1 ĀÖÂÖ¬óÈÂòÚÚîãâóÂ (ÿË¬Ú < 0.00001)
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Ἅ

ȢυυȢυυȢυυȢςπȢςπȢςπ
ȢυυȢυυȢυυȢςπȢςπȢςπ
ȢυυȢυυȢυυȢςπȢςπȢςπ
ȢςπȢςπȢςπȢυυȢυυȢυυ
ȢςπȢςπȢςπȢυυȢυυȢυυ
ȢςπȢςπȢςπȢυυȢυυȢυυ

ȢυυȢφπȢφπȢςπȢςπȢςπ
ȢφπȢυυȢφπȢςπȢςπȢςπ
ȢφπȢφπȢυυȢςπȢςπȢςπ
ȢςπȢςπȢςπȢυυȢφπȢφπ
ȢςπȢςπȢςπȢφπȢυυȢφπ
ȢςπȢςπȢςπȢφπȢφπȢυυ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅîöÂèõÙöÂóäìÚ÷ćÈ Åøî èõÙöÅèóâÿÜĆÚăÜăÕëúÈëùÕ (Maximum Likelihood; ML) 
ÅĂìëâÂóäÅèóâÿÜĆÚăÜăÕ (Likelihood function) Åøî

ÅãõćÈÅ¬ó FMÚîã ĀëÕÈè¬ó ĂÂæÿÅöãÈÂòÛ âóÂ
ÅāÕãÝúèõÉòãÉñÖîÈÂČóìÚÕÉČóÚèÚîÈÅ°ÜäñÂîÛÂ¬îÚ ĀæèÅîâßõèÿÖîä°ÉñìóÅ¬ó 
‗ Āæñ — ØöćĂì FMâöÅ¬óÚîãØöćëùÕ
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Ὂ ÔÒ ÌÏÇ ὐ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅÖóâÜÂÖõĀæè ëâÂóäÅèóâÿÜĆÚăÜăÕÚöĈ ÉñãõćÈâöÅ¬óÿÃóĂÂæ 0ÿâøćîÉČóÚèÚ
îÈÅ°ÜäñÂîÛâóÂÃ÷ĈÚ (ÿìâøîÚÿäóĂë¬ÖòèĀÜäØČóÚóãĂÚÂóäèõÿÅäóñì°×Õ×îãâóÂ
Ã÷ĈÚ)
ÅìóÂÂóäÂäñÉóãÃîÈÃîâúæØòĈÈìâÕÿÜĆÚāÅÈÜÂÖõä¬èâ (Multivariate normal 

distribution) Āæè èõÙöÂóäÚöĈØČóĂìÿäóëóâóä×ìó SEÃîÈ ‗ Āæñ — ăÕ
Õèã
ÅĂÚ SPSS ÝâĀÚñÚČóĂìÅùÔĂË 2 èõÙö Åøî Principal Axis Factoring Āæñ ML
āÕãÉñÿîÚÿîöãÈăÜØöć ML âóÂÂè¬ó ÿßäóñØČóĂìÅùÔëóâóä×ìóÅ¬ó SEßäîâØòĈÈ
ë×õÖõÜäñÂîÛîøćÚ Ì÷ćÈÝâÉñîÙõÛóãÖ¬îăÜ
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ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

ÅĂÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ āÜäĀÂäââöĀÚèāÚâÉñĀëÕÈÿßöãÈÿâØäõÂÌ°
ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿßöãÈîã¬óÈÿÕöãè āÕã

ÅĀÛÛÚöĈØČóĂì ÝæäèâÂČóæòÈëîÈÃîÈĀÖ¬æñĀ×èÉñĀëÕÈ×÷ÈëòÕë¬èÚä¬èâ 
(Communalities) ÃîÈÖòèĀÜäëòÈÿÂÖăÕĀÖ¬æñÖòè
ÁÿË¬Ú ‗ ‗ ‗ Ễ ‗ Ὤ

ÅÝæäèâÂČóæòÈëîÈÃîÈĀÖ¬æñÅîæòâÚ°ÉñĀëÕÈ×÷ÈÅ¬ó eigenvalue Ì÷ćÈÿÜĆÚÅèóâ
ĀÜäÜäèÚÃîÈÖòèĀÜäĀÖ¬æñÖòè
ÁÿË¬Ú ‗ ‗ ‗ Ễ ‗ ὰ
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Ⱦ



ÂóäëÂòÕîÈÅ°ÜäñÂîÛ

Öòèîã¬óÈØöć 1

ÅEigenvalues = 2.97
ÅCommunalities = .495, .495, 

.495, .495, .495, .495

Öòèîã¬óÈØöć 2

ÅEigenvalues = 2.376, 1.188
ÅCommunalities = .594, .594, 

.594, .594, .594, .594
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πȢχπρ
πȢχπρ
πȢχπρ
πȢχπρ
πȢχπρ
πȢχπρ

πȢφςω πȢττυ
πȢφςω πȢττυ
πȢφςω πȢττυ
πȢφςωπȢττυ
πȢφςωπȢττυ
πȢφςωπȢττυ



ÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ

ÅÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ (Principal Component Analysis; PCA) ÿÜĆÚë×õÖõ
ØöćĂÂæÿÅöãÈÂòÛ EFA ÉÚÂäñØòćÈÚòÂèõÉòãìæóãÅÚëòÛëÚĀæñÿËøćîè¬ó PCA Åøî EFA
ÅÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ Åøî èõÙöÂóäØöćÖîÈÂóäæÕÉČóÚèÚÖòèĀÜäĂìÚîãæÈ 
āÕãĂìë¬èÚÜäñÂîÛØöćÿìæøîîãú¬ãòÈäòÂêóÅèóâĀÜäÜäèÚÃîÈÃîÅČó×óâĂìâóÂ
ØöćëùÕÿØ¬óØöćÿÜĆÚăÜăÕ 
ÅPCA ăâ¬ÅČóÚ÷Èè¬óÖòèĀÜäĀÖ¬æñÖòèÉñâöÅèóâÝõÕßæóÕĂÚÂóäèòÕìäøîÃîâúæ
ÉČóÿßóñ Âæ¬óèÅøî
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ὀ Ἔ



ÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ

ÅἜÅøîÅñĀÚÚë¬èÚÜäñÂîÛ 
ÅÉñÿìĆÚè¬ó ăâ¬âö ἭĀæñ ĂÚëâÂóä ĀëÕÈè¬óāâÿÕæÚöĈăâ¬ëÚĂÉÅèóâÝõÕßæóÕ
ĂÚÂóäèòÕ
ÅÕòÈÚòĈÚ PCA ÿÜĆÚÿßöãÈĀÅ¬ÚČóÿâØäõÂÌ°ëìëòâßòÚÙ°ăÜØČó eigendecomposition
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ᶻὀ Ἔ



ÂóäèõÿÅäóñì°ë¬èÚÜäñÂîÛ

ÅÿÚøćîÈÉóÂĂÚāâÿÕæăâ¬âö PCA É÷Èăâ¬ÿìâóñëâÂòÛÂóäèõÿÅäóñì°ÝæØöćÅóÕìèòÈ
è¬óÉñìóÖòèĀÜäĀÞÈìäøîîÈÅ°ÜäñÂîÛáóãĂÖÃîÅČó×óâ
ÅPCA ÿìâóñëâÂòÛÂäÔöØöćÝúèõÉòãÖîÈÂóäæÕÉČóÚèÚÖòèĀÜä ÿË¬Ú ÖòèĀÜäÖÚĂÚ
ÂóäèõÿÅäóñì°×Õ×îãâöÉČóÚèÚâóÂ ĀæñÖîÈÂóäæÕÖòèĀÜäæÈ
ÅìóâĀÜæÅèóâìâóãäóèÂòÛè¬óâöîÈÅ°ÜäñÂîÛìäøîÖòèĀÜäĀÞÈáóãĂÖÃî
ÅČó×óâÿìæ¬óÚòĈÚ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅāâÿÕæÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ Åøî ÂóäîÙõÛóãè¬óØČóăâÅÚ×÷ÈÖîÛÃîÅČó×óâ
ăÕÅñĀÚÚÖ¬óÈą
ÅÂ¬îÚîøćÚ ÖîÈÿÃóĂÉÅČóè¬óāâÿÕæ (Model) Â¬îÚ è¬óāâÿÕæ Åøî äúÜĀÛÛÉČóæîÈØöć
ëóâóä×îÙõÛóãÕèãëâÂóäÅÔõÖéóëÖä° (ìäøîèõÙöîøćÚ) Øöćâù¬ÈìèòÈØöćÉñîÙõÛóã
ÜäóÂÏÂóäÔ°ØöćÿÂõÕÃ÷ĈÚ ÕèãÅèóâÌòÛÌîÚØöćÚîãØöćëùÕ
Å×óîÙõÛóãÜäóÂÏÂóäÔ°ØòĈÈìâÕ (Ì÷ćÈÉäõÈą ĀæèîóÉÿÜĆÚăÜăâ¬ăÕÿæãÕèãÌČĈó) Éñ
ØČóĂìÂóäîÙõÛóãÌòÛÌîÚâóÂ 
ÅÕòÈÚòĈÚëõćÈØöćāâÿÕæĀëÕÈîîÂâó Åøî ëõćÈØöćÌòÛÌîÚÚîãØöćëùÕØöćØČóĂìîÙõÛóãëõćÈØöć
ÿÂõÕÃ÷ĈÚăÕâóÂØöćëùÕ āâÿÕæÉ÷ÈÿÜĆÚÂóä ǗäñâóÔµ ëõćÈØöćÿÂõÕÃ÷ĈÚĂÚÙääâËóÖõ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅÕèãÿìÖùÚöĈ ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćĀØÉäõÈÉ÷ÈâöÉČóÚèÚÿãîñÚòÛăâ¬×èÚ ĀÖ¬Âóä
èõÿÅäóñì°îÈÅ°ÜäñÂîÛÿÜĆÚÿßöãÈìóîÈÅ°ÜäñÂîÛØöćëČóÅòÎîîÂâóîÙõÛóã
ÂäñÛèÚÂóäÿÂõÕÃîâúæÖ¬óÈą
ÅÚîÂÉóÂÚöĈ îÈÅ°ÜäñÂîÛØöćëÂòÕîîÂâó ÉñÖîÈÿÜĆÚëõćÈØöćÿÂõÕÃ÷ĈÚăâ¬è¬óÉñ
èõÿÅäóñì°ÕèãÂæù¬âÖòèîã¬óÈĂÕÂĆÖóâ
ÅÝâîãóÂĂìÿÚÚÅČóè¬ó î́ÈÅ°ÜäñÂîÛØöćëČóÅòÎµ Āæñ î́ÈÅ°ÜäñÂîÛØöćëóâóä×
ÿÂõÕÌČĈóĂÚÂæù¬âÖòèîã¬óÈîøćÚăÕµ
ÅÅČóè¬ó ë́ČóÅòÎµ ÿÜĆÚëõćÈÅ¬îÚÃóÈÉñÿÜĆÚîòÖÚòã (Subjective) Âæ¬óèÅøî ÝúèõÉòãĀÖ¬
æñÅÚîóÉĂìÅČóÚõãóâÅČóè¬óëČóÅòÎĀÖÂÖ¬óÈÂòÚ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

Åîã¬óÈăäÂĆÕö ÚòÂèõÉòãÂĆÅèäÉñÿÜĆÚÅÚÖòÕëõÚĂÉÉČóÚèÚîÈÅ°ÜäñÂîÛÿîÈ ÿßäóñ
ÿÜĆÚÅÚäúÉòÂÃîÅČó×óâØöćÕöØöćëùÕ 
ÅÚîÂÉóÂÚöĈ ÚòÂèõÉòãÖîÈÅèäÿæøîÂÿÊßóñîÈÅ°ÜäñÂîÛØöćëóâóä×ÿÂõÕÌČĈóĂÚÂæù¬â
Öòèîã¬óÈîøćÚăÕ ìóÂìæòÂÑóÚÂóäÿÂõÕÃ÷ĈÚÃîÈîÈÅ°ÜäñÂîÛÕòÈÂæ¬óèăâ¬ËòÕÿÉÚ ÂĆ
ÅèäØÛØèÚÂóäëäóÈÃîÅČó×óâ ìäøîÿÂĆÛÃîâúæĂìâ¬
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅÿÅäøćîÈâøîØöćË¬èãÅùÔÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ
ÁÅČóĀÚñÚČóîã¬óÈÈ¬óã (Rule of thumb)
ÁÂóäÖäèÉëîÛÕèãÂäóà (Graphical illustration)
ÁÂóäÖäèÉëîÛÅ¬óÅèóâÿìâóñëâÃîÈāâÿÕæ (Model fit evaluation)
ÁÂóäÖäèÉëîÛÝ¬óÚÂóäÿÜäöãÛÿØöãÛāâÿÕæ (Model comparison)
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅČóĀÚñÚČóîã¬óÈÈ¬óã (Rule of thumb) 

ÅîòÚÕòÛĀäÂÅøî ÅòÕÿæøîÂîÈÅ°ÜäñÂîÛØöćâö eigenvalues âóÂÂè¬ó 1
ÅĀÚèÅõÕÅøî ĂÚÿâØäõÂÌ°ëìëòâßòÚÙ° ÅèóâĀÜäÜäèÚÃîÈÖòèĀÜäĀÖ¬æñÖòèÿØ¬óÂòÛ 
1 ÕòÈÚòĈÚîÈÅ°ÜäñÂîÛÅèäâö eigenvalues âóÂÂè¬óÖòèĀÜä
ÅÃîĀÚñÚČóÚöĈÝõÕ ÿÚøćîÈÉóÂè¬óÿâØäõÂÌ°ØöćĂËèõÿÅäóñì°ÿÜĆÚÿâØäõÂÌ°ëìëòâßòÚÙ°æÕ
äúÜ ØČóĂìîÈÅ°ÜäñÂîÛØöćâöÅèóâìâóãîóÉâö eigenvalues ÖČćóÂè¬ó 1ăÕ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅîöÂîã¬óÈìÚ÷ćÈÅøî îÈÅ°ÜäñÂîÛÅèäîÙõÛóãÅèóâĀÜäÜäèÚÃîÈÖòèĀÜäØòĈÈìâÕ
îã¬óÈÚîã 60% (ìäøî 50% ìäøîÅ¬óîøćÚ)
ÅÃîĀÚñÚČóÚöĈÝõÕ ÿÚøćîÈÉóÂè¬óÅèóâĀÜäÜäèÚÃîÈÃîÅČó×óâë¬èÚìÚ÷ćÈÿÂõÕÉóÂ
ÅñĀÚÚÉČóÿßóñ(Unique score) ĂÚĀÖ¬æñÃîÅČó×óâ 
ÅĂÚÛóÈë×óÚÂóäÔ° ÅñĀÚÚÉČóÿßóñâöÅèóâĀÜäÜäèÚëúÈ 
ÁÿË¬Ú ÂóäèòÕÅèóâÿÂ¬ÈÕóÚèõËóÂóä ØöćÜäñÂîÛăÜÕèãÅñĀÚÚÉóÂèõËóÖ¬óÈą Ì÷ćÈĂÚÂäÔö
ÚöĈÅñĀÚÚèõËóÖ¬óÈą ÉñâöÅèóâĀÜäÜäèÚÉČóÿßóñëúÈ ĀæñÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÃîÈ
Åèóâ×ÚòÕØóÈèõËóÂóäÉñÖČćó
ÁĀÖ¬ÅèóâĀÜäÜäèÚÉČóÿßóñëúÈ ăâ¬ăÕìâóãÅèóâè¬ó ÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛăâ¬
×úÂÖîÈ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅÅČóĀÚñÚČóîã¬óÈÈ¬óãØòĈÈëîÈÃî ×úÂÚČóâóÉóÂìæòÂÂóäÃîÈ PCAØöćăâ¬âöÅñĀÚÚ
ÉČóÿßóñĂÚĀÖ¬æñÃîÅČó×óâ ÕòÈÚòĈÚÅČóĀÚñÚČóÿìæ¬óÚöĈÉ÷ÈĂËÂòÛ EFA ăâ¬ăÕ

23 ÿâêóãÚ 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 86



ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÂóäÖäèÉëîÛÕèãÂäóà (Graphical Illustration)

Åë¬èÚĂìÎ¬ÉñĂËèõÙöÂóäèóÕ Scree plot
ÅScree plotÿÜĆÚÂóäÚČó 

eigenvalues ÃîÈĀÖ¬æñ
îÈÅ°ÜäñÂîÛâóëäóÈÂäóà
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅèõÙöÂóäÖäèÉëîÛÉČóÚèÚîÈÅ°ÜäñÂîÛ Åøî ĂìæóÂÿëÚÉóÂîÈÅ°ÜäñÂîÛØöć1æÈ
âó ĀæñæóÂÿëÚÉóÂîÈÅ°ÜäñÂîÛëùÕØóãÃ÷ĈÚăÜ ìóÉùÕÖòÕ ÉČóÚèÚîÈÅ°ÜäñÂîÛ
Øöćîãú¬ÕóÚÌóãÉùÕÖòÕ Åøî ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćĀÚñÚČó
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ĀÚñÚČó 2 îÈÅ°ÜäñÂîÛ

èõÙöÂóäÚöĈ Å¬îÚÃóÈÿÜĆÚîòÖÚòã ÿßäóñ
ĂËÉõÚÖÚóÂóäëúÈ îóÉØČóĂìÅÚÖòÕëõÚ
ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćĀÖÂÖ¬óÈÂòÚ



ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅSPSS ÚČó eigenvalues ÉóÂ PCAâóëäóÈ Scree plot ×÷ÈĀâè¬óÿäóÂČóæòÈØČó
EFA îãú¬ÂĆÖóâ
ÅÅČóëòćÈ scree (ÉóÂ psych package) ĂÚ R ëóâóä×èóÕ Scree plot ØòĈÈÉóÂ 

PCA Āæñ EFA
ÅÝâăâ¬ĀÚ¬ĂÉè¬ó Scree plot ÉóÂÝæÃîÈ PCA Āæñ EFA ÉñĀÖÂÖ¬óÈÂòÚâóÂ
ÿßöãÈĂÕ ×óăâ¬âöØóÈÿæøîÂĂÚÂóäĂËāÜäĀÂäâîøćÚ ÅùÔÖîÈìèòÈß÷ćÈ Scree plot 
ÉóÂ SPSS ĀæñÅóÕìèòÈè¬óìÚóÖóÃîÈ Scree plot ÉóÂ PCA ÅæóãÂòÛ EFA
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅHorn (1965) ÿìĆÚÜòÎìóØöćÅÚÖòÕëõÚĂÉÉČóÚèÚîÈÅ°ÜäñÂîÛĂÚ scree plot
ĀÖÂÖ¬óÈÂòÚ ÿÃóÚČóÿëÚîÂóäèõÿÅäóñì°Åú¬ÃÚóÚ (Parallel analysis) Ã÷ĈÚ
ÅèõÙöÅøîëäóÈÃîâúæÃ÷ĈÚâóìæóãą ËùÕ āÕãÃîâúæÕòÈÂæ¬óèâöÉČóÚèÚÃîÅČó×óâĀæñ
Âæù¬âÖòèîã¬óÈÿØ¬óÂòÛÃîâúæÿÕõâ ĀÖ¬Ãîâúæăâ¬âöÅèóâëòâßòÚÙ°ÂòÚ 
ÅìæòÈÉóÂÚòĈÚ ØČó PCA ìäøî EFA ÿßøćîÕúè¬ó eigenvalues ÉñâöæòÂêÔñîã¬óÈăä 
ìóÂÃîÅČó×óâăâ¬âöÅèóâëòâßòÚÙ°ÂòÚ
ÅèõÙöÚöĈëóâóä×ØČóăÕÉóÂ fa.parallel(ÉóÂ psych package) ĂÚ R
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅÉùÕëùÕØóãØöćÿëÚ scree plot ÉóÂ
ÃîâúæÿìÚøîÂè¬óÿëÚ scree plot 
ÉóÂÂóäëù¬â Åøî ÉČóÚèÚ
îÈÅ°ÜäñÂîÛØöćĀÚñÚČó
ÅĂÚáóßÚöĈ Åøî 4 îÈÅ°ÜäñÂîÛ (ĂÚ
îÈÅ°ÜäñÂîÛØöć 4 ëöÚČĈóÿÈõÚëúÈÂè¬óëö
ëâÚõÕÿÕöãè)
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÂóäÖäèÉëîÛÅ¬óÅèóâÿìâóñëâÃîÈāâÿÕæ (Model fit evaluation) 

ÅèõÙöÂóäĀäÂ Åøî ë×õÖõØÕëîÛÅèóâĀÖÂÖ¬óÈäñìè¬óÈ Āæñ (Goodness-
of-fit test)

ÅìóÂāâÿÕæëäóÈÃ÷ĈÚâóÿÜĆÚāâÿÕæĂÚÜäñËóÂäÉäõÈ Å¬ó …ÉñâöÂóäÂäñÉóã
ÿÜĆÚ chi-square distribution Öóâ dfØöćĀëÕÈăèĂÚÝæÂóäèõÿÅäóñì°
ÅÂóäÅČóÚèÔ dfÅ¬îÚÃóÈãóÂĂÚ EFA ĀÖ¬ãõćÈÉČóÚèÚîÈÅ°ÜäñÂîÛëúÈ dfÂĆÉñãõćÈ
ÚîãæÈÿßäóñÖîÈ×úÂÚČóăÜĂËÜäñâóÔÅ¬óßóäóâõÿÖîä°âóÂÃ÷ĈÚ 
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅìóÂÂóäØÕëîÛÕòÈÂæ¬óèăâ¬×÷ÈäñÕòÛÚòãëČóÅòÎ ĀëÕÈè¬ó ăâ¬ĀÖÂÖ¬óÈÉóÂ 
îã¬óÈâöÚòãëČóÅòÎ ìâóãÅèóâè¬óāâÿÕæÚ¬óÉñîÙõÛóãÃîâúæăÕÕö

ÅìóÂÂóäØÕëîÛ×÷ÈäñÕòÛÚòãëČóÅòÎ ĀëÕÈè¬ó ĀÖÂÖ¬óÈÉóÂ îã¬óÈâö
ÚòãëČóÅòÎ Âæ¬óèÅøî âöÛóÈë¬èÚÃîÈÃîâúæØöćăâ¬ăÕ×úÂîÙõÛóãÕèãāâÿÕæ
Åë¬èÚØöćāâÿÕæăâ¬ăÕîÙõÛóã îóÉâöÃÚóÕÚîãìäøîâóÂÂĆăÕ ĀæñÂČóæòÈĂÚÂóä
ØÕëîÛØóÈë×õÖõÚöĈ ÂĆÃ÷ĈÚîãú¬ÂòÛÉČóÚèÚÂæù¬âÖòèîã¬óÈ
ÁÃÚóÕÅèóâĀÖÂÖ¬óÈÚîã Âæù¬âÖòèîã¬óÈëúÈ ÂČóæòÈîóÉëúÈ
ÁÃÚóÕÅèóâĀÖÂÖ¬óÈâóÂ ĀÖ¬Âæù¬âÖòèîã¬óÈÖČćó ÂČóæòÈîóÉÖČćó
ÁÿÚøćîÈÉóÂÝæÂóäÖòÕëõÚÃ÷ĈÚîãú¬ÂòÛÂæù¬âÖòèîã¬óÈ É÷Èăâ¬ĀÚñÚČóèõÙöÂóäÚöĈ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅèõÙöØöćëîÈ Åøî ĂËÕòËÚöÅèóâÿìâóñëâ (Fit indices) Ì÷ćÈÿÜĆÚ ÕòËÚöØöćèòÕÅèóâ
ĀÖÂÖ¬óÈäñìè¬óÈ Āæñ āÕãØöćăâ¬ăÕäòÛîõØÙõßæÉóÂÂæù¬âÖòèîã¬óÈ
ÅRoot Mean Square Error of Approximation (RMSEA) ÿÜĆÚÅ¬óÕòËÚöèòÕÅèóâ
ĀÖÂÖ¬óÈØöćăÕäòÛÅèóâÚõãâ

ÅBrowne & Cudeck(1992), Preacher et al. (2011) ĀÚñÚČóè¬óāâÿÕæØöćÕöÅèä
âö RMSEA < .05
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅìóÂëóâóä×ÅČóÚèÔË¬èÈÿËøćîâòćÚÃîÈ RMSEA ăÕ (ÿË¬Ú ĂËàòÈÂ°ËòćÚfa ĂÚ R) 
Ë¬èÈÿËøćîâòćÚØóÈÌóãÚîãÂè¬ó .05 ×øîÿÜĆÚÅ¬óØöćÕö (Preacher et al., 2011)
ÅìóÂāâÿÕæØöćâöÉČóÚèÚîÈÅ°ÜäñÂîÛĀÖÂÖ¬óÈÂòÚ ĀæñØòĈÈÅú¬âöÅ¬ó RMSEA 
ĂÂæÿÅöãÈÂòÚ ĀÚñÚČóĂìÿæøîÂāâÿÕæØöćâöÉČóÚèÚîÈÅ°ÜäñÂîÛÖČćóÂè¬ó
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÂóäÿÜäöãÛÿØöãÛāâÿÕæ (Model comparison) 

ÅÿÜĆÚÂóäÿÜäöãÛÿØöãÛäñìè¬óÈāâÿÕæØöćâö KîÈÅ°ÜäñÂîÛ Āæñ K+ 1 
îÈÅ°ÜäñÂîÛ è¬óÿìâóñëâÂòÛÃîâúæĀÖÂÖ¬óÈÂòÚìäøîăâ¬
ÅèõÙöÂóäĀäÂ Åøî ÂóäØÕëîÛÝ¬óÚÅèóâÿÜĆÚăÜăÕÃîÈāâÿÕæ (Likelihood ratio 

test) Âæ¬óèÅøî ĂìÚČóÅ¬ó …ÃîÈāâÿÕæØöćâö KîÈÅ°ÜäñÂîÛ Āæñ K+ 1 
îÈÅ°ÜäñÂîÛâóÿÜäöãÛÿØöãÛÂòÚ

ÅìóÂāâÿÕæØöćâö kîÈÅ°ÜäñÂîÛÿÜĆÚÉäõÈ Å¬ó ɝ…ÉñâöÂóäÂäñÉóãÿÜĆÚ Chi-
square distribution Øöćâö dfÿØ¬óÂòÛ dfØöćĀÖÂÖ¬óÈÂòÚäñìè¬óÈëîÈāâÿÕæ
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅÂóäØÕëîÛÚöĈ âöÉùÕÕîãÿìâøîÚÂòÛ Goodness-of-fit test ØöćÝæÃ÷ĈÚîãú¬ÂòÛ
ÉČóÚèÚÂæù¬âÖòèîã¬óÈ
ÅîöÂèõÙöÂóäìÚ÷ćÈ ÅøîĂË AkaikeInformation Criterion (AIC)

ÅāâÿÕæØöćâöÅ¬óÚöĈÖČćóØöćëùÕ ÉñÿÜĆÚāâÿÕæØöćĀÚñÚČó

ÅAIC ÉñÖČćóæÈ ×ó Ὂ âöÅ¬óÚîãæÈ ( Āæñ ĂÂæÂòÚâóÂÃ÷ĈÚ) ĀÖ¬ÉñëúÈÃ÷ĈÚ
ÿâøćîÉČóÚèÚîÈÅ°ÜäñÂîÛÿßõćâÃ÷ĈÚ AIC ÉñÕúè¬óÉČóÚèÚîÈÅ°ÜäñÂîÛØöćĂë¬ÿÃóăÜ 
ÅùâÅ¬óÂòÛÅ¬ó Ὂ ØöćÚîãæÈìäøîăâ¬
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅîöÂèõÙöÂóäìÚ÷ćÈÅøî Bayesian Information Criterion (BIC)

ÅBIC ÉñÿìâøîÚ AIC ĀÖ¬ÂóäëúÈÃ÷ĈÚÃîÈÅ¬ó BIC ÿâøćîÿßõćâÉČóÚèÚîÈÅ°ÜäñÂîÛ ×úÂ
×¬èÈÚČĈóìÚòÂÕèãÉČóÚèÚÂæù¬âÖòèîã¬óÈ ìóÂÂæù¬âÖòèîã¬óÈëúÈâöĀÚèāÚâÉñËîÛ
āâÿÕæØöćâöÉČóÚèÚîÈÅ°ÜäñÂîÛëúÈÂè¬óăÕÈ¬óãÃ÷ĈÚ
ÅPreacher et al. (2011) ßÛè¬ó AIC âöÜäñëõØÙõáóßÕöÂè¬ó BIC
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ÂóäÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÅëõćÈÿìæ¬óÚöĈ ÿÜĆÚÿßöãÈĀÅ¬ĀÚñÚČóè¬ó ÉČóÚèÚîÈÅ°ÜäñÂîÛâöÿØ¬óăä ĀÖ¬ăâ¬ăÕÖòÕëõÚ
ĂìÅùÔ
ÅëõćÈØöćÅùÔÅèäØČó Åøî æîÈèõÿÅäóñì°ÕèãìæóãāâÿÕæ ØöćâöÉČóÚèÚîÈÅ°ÜäñÂîÛ
ĀÖÂÖ¬óÈÂòÚ ĀæèÖäèÉëîÛè¬óāâÿÕæăìÚØöć
ÁâöîÈÅ°ÜäñÂîÛØöćëČóÅòÎ 
Áăâ¬âöîÈÅ°ÜäñÂîÛØöćăâ¬ëČóÅòÎ
ÁîÈÅ°ÜäñÂîÛØùÂîÈÅ°ÜäñÂîÛâöÉČóÚèÚÃîÅČó×óââóÂÂè¬ó 3ÖòèĀÜä Ì÷ćÈØČóĂìÃãóã
ÝæăÜãòÈÂæù¬âÖòèîã¬óÈîøćÚăÕÈ¬óã

ÅëóâëõćÈÚöĈ ÉñÂæ¬óè×÷ÈîöÂÅäòĈÈ ĂÚÿäøćîÈÂóäÖöÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÂóäÖöÅèóâìâóãÃîÈîÈÅ°ÜäñÂîÛØöćăÕ ëóâóä×ØČóăÕÝ¬óÚÂóäÖäèÉëîÛ
ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ
ÅÿË¬Ú 

ÅîóÉâîÈè¬óÜòÉÉòãĀäÂ ÿÜĆÚÜòÉÉòãØöćĂìÚČĈóìÚòÂØùÂÃîÿìâøîÚÂòÚ ÿìâøîÚÿÜĆÚ 
general factor ĀÖ¬ÜòÉÉòãØöćëîÈĀëÕÈĂìÿìĆÚ×÷ÈÅèóâĀÖÂÖ¬óÈäñìè¬óÈÅñĀÚÚ
ÿÊæöćãëóâÃîĀäÂ ĀæñëóâÃîëùÕØóã
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÅèóâìâóãØöćăÕÚòĈÚ îóÉăâ¬ÖîÛèòÖ×ùÜäñëÈÅ°ØöćÖîÈÂóä ÿË¬Ú ÚòÂèõÉòãÖîÈÂóä
ÜòÉÉòãØöćâöÅèóâìâóãÖäÈą ÿæãè¬ó ÜòÉÉòãÚöĈèòÕîñăä (ăâ¬ĂË¬ëõćÈäèâą)
ÅÂóäìâùÚîÈÅ°ÜäñÂîÛÿÜĆÚÂóäÿÜæöćãÚāÅäÈëäóÈÃîÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ Ì÷ćÈ
ë¬ÈÝæĂìÅèóâìâóãÃîÈîÈÅ°ÜäñÂîÛÿÜæöćãÚ ĀÖ¬ăâ¬ÿÜæöćãÚÖČóĀìÚ¬ÈÃîÈÃîâúæ 
ÿË¬Ú
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F²1
F'

2

45̄ᶻ
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÉñÿìĆÚè¬óÅèóâìâóãÃîÈîÈÅ°ÜäñÂîÛØöć 1ÉñÿÜĆÚÖòèĀØÚÃîÈÃîØöć 1-3Āæñ
îÈÅ°ÜäñÂîÛØöć 2ÉñĀØÚÃîØöć 4-6
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πȢχυωπȢρσπ
πȢρσππȢχυω
πȢρσππȢχυω
πȢρσππȢχυω

ᶻ ἒ
ἒ

ÃÏÓτυЈ ÓÉÎτυЈ
ÓÉÎτυЈ ÃÏÓτυЈ

F1

F²1
F'

2

45̄



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅHÅøî ÿâØäõÂÌ°ìâùÚĀÂÚ Âæ¬óèÅøî ÉñâöìÚóØöćĂÚÂóäÿÜæöćãÚëáóßÃîÈ
îÈÅ°ÜäñÂîÛ  

ÅāÕãăâ¬ØČóĂìāâÿÕæÿÜæöćãÚĀÜæÈăÜ

ÅëòÈÿÂÖăÕè¬ó ÂóäìâùÚĀÂÚ ăâ¬ăÕØČóĂì ὀ, , Āæñ ἭÿÜæöćãÚÅ¬óăÜÿæã
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ἐᶻ ἒἐ

ὀ ᶻἐᶻ Ἥ ἒ ἒἐ Ἥ ἐ Ἥ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÂóäìâùÚĀÂÚÉñâö 2 äúÜĀÛÛ Åøî ÂóäìâùÚĀÛÛâùâÊóÂ (Orthogonal rotation) 
ĀæñÂóäìâùÚĀÛÛâùâĀìæâ (Oblique rotation)
ÅîÈÅ°ÜäñÂîÛÿäõćâÖÚÉóÂÂóäëÂòÕîÈÅ°ÜäñÂîÛÚòĈÚÉñÿÜĆÚîõëäñÉóÂÂòÚ
(ÅèóâëòâßòÚÙ°ÿØ¬óÂòÛ 0)
ÅÂóäìâùÚĀÛÛâùâÊóÂ Åøî ÂóäìâùÚØöćãòÈĂìîÈÅ°ÜäñÂîÛãòÈÿÜĆÚîõëäñÉóÂÂòÚîãú¬ 
ÕòÈÖòèîã¬óÈØöćÝ¬óÚâó
ÅÿâØäõÂÌ°ìâùÚĀÂÚÉñÖîÈâöÅùÔëâÛòÖõÕòÈÚöĈ

ÅāÕã IÅøî identity matrix ØöćëâóËõÂĀÚèØĀãÈ =1 ĀæñÚîÂĀÚèØĀãÈ = 0
23 ÿâêóãÚ 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 105

ἒἒ ἓ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

Åë¬èÚÂóäìâùÚĀÂÚĀÛÛâùâĀìæâ ÉñîÚùÎóÖĂìîÈÅ°ÜäñÂîÛëòâßòÚÙ°ÂòÚ
ÅÿâØäõÂÌ°ìâùÚĀÂÚÉñÖîÈâöÅùÔëâÛòÖõÕòÈÚöĈ

ÅÂóäìâùÚÚöĈÉñâößóäóâõÿÖîä°ÿßõćâ Åøî ëâóËõÂÚîÂĀÚèØĀãÈÃîÈ(āÕã
ëâóËõÂĂÚĀÚèØĀãÈÃîÈÖîÈÿØ¬óÂòÛ 1)
ÅÃîÉČóÂòÕÃîÈÂóäìâùÚÚöĈÿßõćâÿÖõâ Åøî ëâóËõÂĀÚèØĀãÈÃîÈ ἒ ἒÉñÖîÈ
ÿØ¬óÂòÛ 1
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ὨὭὥὫἒ ἒ ἓ π



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÉñÿìĆÚè¬óÅèóâìâóãÃîÈîÈÅ°ÜäñÂîÛØöć 1ÉñÿÜĆÚÖòèĀØÚÃîÈÃîØöć 1-3Āæñ
îÈÅ°ÜäñÂîÛØöć 2ÉñĀØÚÃîØöć 4-6ìâùÚĀÂÚâùâĀìæâ
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F1

F2

πȢφςω πȢττυ
πȢφςω πȢττυ
πȢφςω πȢττυ
πȢφςωπȢττυ
πȢφςωπȢττυ
πȢφςωπȢττυ F²1

F'
2

ᶻ

πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ

ᶻ ἒ ἒ
πȢυτρπȢυτρ
ρȢσρρρȢσρρ

44.7̄

ɮ ρ
Ȣχ ρ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÂóäìâùÚĀÂÚăâ¬âöÝæÂäñØÛÖ¬îëâÂóäîÈÅ°ÜäñÂîÛĂÕą ØòĈÈëõĈÚ ÕúÉóÂ 
faderivation.pdf
ÁĂÚÂóäìâùÚĀÂÚĀÛÛâùâÊóÂ

ÁĂÚÂóäìâùÚĀÂÚĀÛÛâùâĀìæâ

ÅÕèãÿìÖùÚöĈ ăâ¬è¬óÉñìâùÚĀÂÚîã¬óÈăä Å¬ó ÂĆãòÈÅÈÿÕõâ
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ᶻ ᶻ

ᶻ ᶻ ᶻ

ᶻ ᶻ ᶻ Ἅ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÂóäìâùÚĀÂÚ ÿÜĆÚÿßöãÈĀÅ¬ØČóĂìÂóäÖöÅèóâìâóãÈ¬óããõćÈÃ÷ĈÚ 
Áăâ¬ăÕÿÜæöćãÚĀÜæÈÅèóâÿìâóñëâÃîÈāâÿÕæ (Model fit) 
Áăâ¬ăÕÿÜæöćãÚĀÜæÈëòÕë¬èÚä¬èâ (Communalities)
ÁÂóäÿÜäöãÛÿØöãÛäñìè¬óÈāâÿÕæØöćÉČóÚèÚîÈÅ°ÜäñÂîÛĀÖÂÖ¬óÈÂòÚ ÂĆÿìâøîÚÿÕõâ

ÅÕòÈÚòĈÚ ÅùÔÉñìâùÚĀÂÚîã¬óÈăäÂĆăÕ āâÿÕæÂĆãòÈ×úÂÿëâî ÕòÈÚòĈÚÿÜóìâóãëČóÅòÎ
ÅøîÂóäìâùÚĀÂÚîã¬óÈăäĂìëóâóä×ÖöÅèóâìâóãăÕÿìâóñëâÂòÛØåêÏöăÕ
ÁĂìăÕîÈÅ°ÜäñÂîÛØöćëČóÅòÎ 
ÁĂìăÕîÈÅ°ÜäñÂîÛØöćØČóĂìÃãóãÝæăÜãòÈÂæù¬âÖòèîã¬óÈîøćÚăÕÈ¬óã
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÿâØäõÂÌ°ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛìæòÈÉóÂìâùÚĀÂÚ(Rotated  loading matrix; 
ᶻ) îóÉÿäöãÂè¬óÿâØäõÂÌ°äúÜĀÛÛ (Pattern matrix) ÿßäóñâòÂ×úÂĂËĂÚÂóäĀÜæ
ÅèóâìâóãîÈÅ°ÜäñÂîÛ
ÅÿâØäõÂÌ°ĀëÕÈÅèóâëòâßòÚÙ°äñìè¬óÈÃîÅČó×óâĀæñîÈÅ°ÜäñÂîÛÉñÿäöãÂè¬ó
ÿâØäõÂÌ°āÅäÈëäóÈ (Structure matrix) 

ÅᶻĀæñ ἡÉñâöÅ¬óÿØ¬óÂòÚĂÚÂóäìâùÚĀÂÚĀÛÛâùâÊóÂ ÿÚøćîÈÉóÂ ᶻ ἓ

ÅÕòÈÚòĈÚ ÅùÔîóÉÿÉîìÚòÈëøîÛóÈÿæ¬â ĂËÅČóè¬ó Structure matrix ĀØÚÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛĂÚÂóäìâùÚĀÂÚĀÛÛâùâÊóÂ
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ἡ ᶻ ᶻ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅëõćÈØöćÚòÂèõÉòãë¬èÚĂìÎ¬ÖîÈÂóä Åøî ÂóäĂìÚČĈóìÚòÂîÈÅ°ÜäñÂîÛî¬óÚÝæăÕÈ¬óã 
Âæ¬óèÅøî ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛâöÅ¬óĂÂæ 1, -1, ìäøî 0ăÜÿæã ăâ¬ĂìâöÅ¬óäñìè¬óÈ
ÂæóÈØöćØČóĂìĀÜæÅèóâìâóãăÕãóÂ 
ÅÿË¬Ú ÕóÚÃèó ĀÜæÅèóâìâóãÈ¬óãÂè¬óÕóÚÌóã
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πȢφςω πȢττυ
πȢφςω πȢττυ
πȢφςω πȢττυ
πȢφςωπȢττυ
πȢφςωπȢττυ
πȢφςωπȢττυ

ᶻ

πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅìóÂĀÖ¬æñĀ×è (ìäøîÃîÅČó×óâ) âöÅ¬óĂÂæ -1 ìäøî 1 ÿßöãÈĀÅ¬ìÚ÷ćÈîÈÅ°ÜäñÂîÛ 
ĀæñĂÂæ 0 ĂÚîÈÅ°ÜäñÂîÛØöćÿìæøî āÅäÈëäóÈÕòÈÂæ¬óèÉñÿäöãÂè¬ó āÅäÈëäóÈ
îã¬óÈÈ¬óãâóÂ (Very simple structure; Revelle, 2007)
ÅÌ÷ćÈëõćÈÚöĈĀÖÂÖ¬óÈÉóÂāÅäÈëäóÈîã¬óÈÈ¬óã (Simple structure) Øöć ThurstoneăÕ
Âæ¬óèăè ĀæñÝâÉñăâ¬Âæ¬óè×÷ÈĂÚØöćÚöĈ
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ᶻ

πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ

Öòèîã¬óÈāÅäÈëäóÈĀÛÛÈ¬óãâóÂ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÚòÂë×õÖõăÕßòÓÚóèõÙöÂóäØóÈÅîâßõèÿÖîä°ØöćË¬èãĂìÿÂõÕāÅäÈëäóÈîã¬óÈÈ¬óãâóÂ 
Åøî
ÁìâùÚĀÂÚĀÛÛÖòĈÈÊóÂ: Varimax
ÁìâùÚĀÂÚĀÛÛâùâĀìæâ: Quartimin, Direct Oblimin, Geomin
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ

Åîã¬óÈăäÂĆÖóâ ÛóÈÅäòĈÈÚòÂë×õÖõîóÉăâ¬ăÕÖîÈÂóäāÅäÈëäóÈîã¬óÈÈ¬óãâóÂ 
Öòèîã¬óÈØöćßÛÛ¬îãâö 2ÂäÔö
ÅÂäÔöĀäÂ ìóÂÖîÈÂóäāÅäÈëäóÈØöćÜòÉÉòãĀäÂîÙõÛóãÃîÅČó×óâØùÂÖòè ÿÜĆÚ 

general factorĀæñÜòÉÉòãØöćÿìæøîÿÜĆÚÂóäÉòÛÂæù¬âÂòÚÃîÈÃîÅČó×óâÿÜĆÚ 
specific factor
ÅĂËÅČóëòćÈ fa (ĂÚ psych package) ĂÚ R
ÁìâùÚĀÂÚĀÛÛÖòĈÈÊóÂ: bifactor
ÁìâùÚĀÂÚĀÛÛâùâĀìæâ: biquartimin
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X1 X2 X3 X4 X5 X6 X7 X8

S2

e1 e2 e3 e4 e5 e6 e7 e8

S1
G

ÿË¬Ú ÃîÅČó×óâØòĈÈìâÕèòÕÜäñëõØÙõáóßĂÚÂóäÛäõìóäÿÜĆÚîÈÅ°ÜäñÂîÛĀäÂ ë¬èÚ
îÈÅ°ÜäñÂîÛØöćëîÈÉñÉòÛÂæù¬âÃîÅČó×óâ 4 ÃîĀäÂ ÿÜĆÚÿäøćîÈÂóäÿÚÚÈóÚ ë¬èÚîÈÅ°ÜäñÂîÛ
ØöćëóâÉòÛÂæù¬â 4 ÃîëùÕØóã ÿÜĆÚÿäøćîÈÂóäÿÚÚÅÚ

ĂÚØöćÚöĈ ÚòÂèõÉòãÖîÈÂóäèòÕÅñĀÚÚäèâØùÂÃî (ăâ¬ÿÚÚÕóÚ) ÿÜĆÚìæòÂ ÂóäÜäñâóÔÕóÚã¬îã
ØČóÿßøćîĂìāâÿÕæÿìâóñëâÂòÛÃîâúæ Āæñë¬ÈÝæĂìÂóäÜäñâóÔÅ¬óßóäóâõÿÖîä°×úÂÖîÈ



ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÂäÔöØöćëîÈ Åøî ÖîÈÂóäĂììâùÚĀÂÚÿßøćîĂìÚČĈóìÚòÂîÈÅ°ÜäñÂîÛØöćăÕ ĂÂæÿÅöãÈ
ÂòÛÚČĈóìÚòÂîÈÅ°ÜäñÂîÛØöćăÕÖòĈÈÿÜóìâóãÿîóăè
ÅĂËÅČóëòćÈ fa (ĂÚ psych package) ĂÚ R
ÁìâùÚĀÂÚĀÛÛÖòĈÈÊóÂ: targetT, pstT
ÁìâùÚĀÂÚĀÛÛâùâĀìæâ: targetQ, pstQ

ÅÿË¬Ú ÚòÂèõÉòãÖîÈÂóäØČóĀÛÛèòÕÊÛòÛëòĈÚ (Short form) āÕãĂìîÈÅ°ÜäñÂîÛâö
ÅèóâìâóãÿìâøîÚÊÛòÛÿÖĆâ ÕòÈÚòĈÚÚòÂèõÉòãÉ÷ÈÚČóÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÉóÂÊÛòÛ
ãóèâóÿÜĆÚÿÜóìâóãÂóäìâùÚĀÂÚÃîÈÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛĂÚÊÛòÛëòĈÚ
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ÂóäìâùÚîÈÅ°ÜäñÂîÛ

ÅÖîÚÚöĈ ÅùÔÉñìâùÚĀÂÚĀÛÛăìÚÂĆăÕ āÕãìâùÚĀÂÚĂìĀÜæÅèóâìâóãĂìăÕÕö
ØöćëùÕ Ì÷ćÈÉñÂæ¬óèÿÜĆÚìòèÃî×òÕăÜ
ÅìóÂăâ¬âöØåêÏöäîÈäòÛè¬óîÈÅ°ÜäñÂîÛÿÜĆÚîõëäñÉóÂÂòÚ ĂìĂËÂóäìâùÚĀÂÚ
ĀÛÛâùâĀìæâÿëâî
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ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅĂÚÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ ÚòÂèõÉòãÖîÈÂóäÚČĈóìÚòÂØöć
ĂÂæÿÅöãÈÂòÛ 1(ìäøî -1) ĀæñĂÂæÿÅöãÈÂòÛ 0ÿßäóñ
ÁÅ¬óØöćĂÂæÿÅöãÈ 1ìäøî -1ĀëÕÈè¬óÃîÅČó×óâÕòÈÂæ¬óè ÿÜĆÚÃîØöćÛ¬ÈÛîÂÅèóâìâóãÃîÈ
îÈÅ°ÜäñÂîÛ 
ÁÅ¬óØöćĂÂæÿÅöãÈ 0ĀëÕÈè¬óÃîÅČó×óâÕòÈÂæ¬óèăâ¬ÿÂöćãèÃîÈÂòÛîÈÅ°ÜäñÂîÛ

ÅĀÚ¬ÚîÚè¬óĂÚÅèóâÿÜĆÚÉäõÈ Å¬óÚČĈóìÚòÂîÈÅ°ÜäñÂîÛăâ¬ăÕĂÂæÿÅöãÈ 1ÂòÛ 0
ØòĈÈìâÕ 
ÅāÕãÜÂÖõĀæè ÂóäÂČóìÚÕÃîÿÕ¬Ú (Salient item) âòÂÉñĂËÉùÕÖòÕè¬ó ìóÂÃî
ÅČó×óââöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛëúÈÂè¬ó .3 ìäøî .4 ×øîè¬óÿÜĆÚÃîÅČó×óâÿÕ¬Ú âö
ë¬èÚÖ¬îîÈÅ°ÜäñÂîÛÕòÈÂæ¬óè
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ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅÃîÅČó×óâØöćÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÖČćóÂè¬ó .3ìäøî .4×øîè¬óăâ¬âöë¬èÚÖ¬î
îÈÅ°ÜäñÂîÛÕòÈÂæ¬óè
ÅÜÂÖõÝâĂË .4ÿßäóñè¬óÃîÅČó×óâÕòÈÂæ¬óè âöĀÚèāÚâØöćÃîÚöĈÉñÿÜĆÚÃîÿÕ¬ÚĂÚ
Âæù¬âÖòèîã¬óÈîøćÚÕèãâóÂÂè¬ó (ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÉñÖÂæÈÿæĆÂÚîã)
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ᶻ

πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢςτσ πȢωςσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ
πȢωςσπȢςτσ

ÚČĈóìÚòÂÿÕ¬Ú



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅÂäÔöØöćÂóäĀÜæÅèóâìâóãÅ¬îÚÃóÈæČóÛóÂ Åøî 
ÁÃîÅČó×óâìÚ÷ćÈ âöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿÕ¬ÚâóÂÂè¬ó 1 îÈÅ°ÜäñÂîÛ ÿäöãÂÂäÔöÚöĈè¬ó
ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛßìù (dual loading)
ÁÃîÅČó×óâăâ¬âöÚČĈóìÚòÂÿÕ¬Úÿæã
ÁÃîÅČó×óâØöćâöÚČĈóìÚòÂÖõÕæÛ

23 ÿâêóãÚ 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 121



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅĂÚÂóäßõÉóäÔó ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛßìù (dual 
loading) ë¬èÚìÚ÷ćÈÃ÷ĈÚîãú¬ÂòÛÅèóâĀÖÂÖ¬óÈÃîÈÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛ 
Á×óÚČĈóìÚòÂîÈÅ°ÜäñÂîÛìÚ÷ćÈ ëúÈÂè¬óîöÂîÈÅ°ÜäñÂîÛâóÂ 
(ÿË¬Ú âóÂÂè¬ó .2) ÅùÔîóÉÉòÕÃîÅČó×óâÚöĈĂìîãú¬ĂÚ
îÈÅ°ÜäñÂîÛØöćâöÚČĈóìÚòÂëúÈÂè¬óÿæã
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1 2

.803-.004

.857-.040

.624.401

.299.226

.280.499

.021.644

.464.450

-.101.751



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅĂÚÂóäßõÉóäÔó ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛßìù (dual 
loading) ë¬èÚìÚ÷ćÈÃ÷ĈÚîãú¬ÂòÛÅèóâĀÖÂÖ¬óÈÃîÈÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛ 
Á×óÚČĈóìÚòÂîÈÅ°ÜäñÂîÛĂÂæÿÅöãÈÂòÚ ìóÂÅùÔĂË EFA ĂÚ
ÂóäßòÓÚóâóÖä ÅùÔÖîÈßõÉóäÔóè¬óÅùÔÉñÖòÕÃîÚöĈîîÂ
ìäøîăâ¬

oÖòÕîîÂ ÿßäóñØČóĂìÂóäÖöÅèóâìâóããóÂ
oăâ¬ÖòÕîîÂ ÿßäóñ×øîè¬óâöë¬èÚĂÚÂóäîÙõÛóãîÈÅ°ÜäñÂîÛîãú¬
o×óÅùÔâöÃîÅČó×óâÿÝøćîăèĀæè ÅùÔîóÉÉñÖòÕîîÂ

ÁĀÖ¬×óìóÂÅùÔØČó EFA ÂòÛâóÖäØöć×úÂßòÓÚóâóĀæè ÅùÔăâ¬
ëóâóä×ÖòÕîîÂăÕ ĀæèäóãÈóÚÖóâÝæÂóäèõÿÅäóñì°ØöćăÕ
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1 2

.803-.004

.857-.040

.624.401

.299.226

.280.499

.021.644

.464.450

-.101.751



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅÃîÅČó×óâăâ¬âöÚČĈóìÚòÂÿÕ¬Úÿæã
Á×óîãú¬ĂÚÃòĈÚßòÓÚóâóÖä ÝâÅõÕè¬óÅùÔÅèäÖòÕÃîÅČó×óâÚöĈ
ØõĈÈ 
Á×óÅùÔÂČóæòÈÖäèÉëîÛâóÖäØöćßòÓÚóâóĀæè ëõćÈØöćÅùÔØČó
ăÕ Åøî äóãÈóÚÖóâëáóß
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1 2

.803-.004

.857-.040

.624.401

.299.226

.280.499

.021.644

.464.450

-.101.751



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅÃîÅČó×óâØöćâöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÖõÕæÛ
Á×óÿÜĆÚÕòÈáóßØóÈÃèó Åøî ÃîØöćâöÚČĈóìÚòÂÿÕ¬ÚĂÚ
îÈÅ°ÜäñÂîÛÕòÈÂæ¬óèâöÅ¬óÖõÕæÛÕèã ëõćÈØöćÅùÔØČóăÕÅøî 
ÂæòÛÕóÚÃîÈâóÖä (ÿìâøîÚÂæòÛìòèăâÛääØòÕ ØöćÃîâúæ
ăâ¬ăÕÿÜæöćãÚĀÜæÈăÜ)
ÁāÕãÿÜæöćãÚÿÅäøćîÈìâóãÉóÂ ·ÿÜĆÚ + ĀæñÉóÂ + ÿÜĆÚ -
ĂÚÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÃîÈîÈÅ°ÜäñÂîÛÕòÈÂæ¬óè
Áäèâ×÷È ÿÜæöćãÚÿÅäøćîÈìâóãÉóÂ ·ÿÜĆÚ + ĀæñÉóÂ + ÿÜĆÚ 
-ĂÚÅ¬óëìëòâßòÚÙ°ØöćÿÂöćãèÃîÈÂòÛîÈÅ°ÜäñÂîÛÕòÈÂæ¬óè
Õèã
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1 2

.803.004

.857.040

.624-.401

.299-.226

.280-.499

.021-.644

.464-.450

-.101-.751



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅÃîÅČó×óâØöćâöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÖõÕæÛ
ÁìóÂâöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÖõÕæÛāÕÕą Ã÷ĈÚâó ĂìÅùÔ
ßõÉóäÔóè¬óÃîÅČó×óâÚòĈÚ ÅèäÖõÕÿÅäøćîÈìâóãæÛìäøîăâ¬ 
(ÿË¬Ú ÿÜĆÚÃîÅČó×óâØóÈæÛ)

oÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ ăâ¬ÉČóÿÜĆÚÖîÈÂæòÛÃîÅČó×óâÉóÂ
ØóÈæÛÿÜĆÚØóÈÛèÂ ÂóäÂæòÛÉñĂËÿÊßóñÂóäìóÅ¬ó
ëòâÜäñëõØÙõċîòæà¬ó

Á×óÿÜĆÚăÜăâ¬ăÕĂÚØóÈØåêÏö ĂìÅùÔæîÈßõÉóäÔóè¬óâöÂóä
ÜäñâèÔÝæÃîâúæÝõÕìäøîăâ¬ 
Á×óăâ¬ĂË¬îöÂ ÅùÔîóÉÉñÖòÕÃîÅČó×óâÚòĈÚØõĈÈ ×óÅùÔÂČóæòÈ
ßòÓÚóâóÖäèòÕîãú¬
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1 2

.803-.004

.857-.040

.624.401

.299.226

.280.499

.021.644

.464.450

.101-.751



ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅìæòÈÉóÂÚöĈ ÅùÔÉñÖîÈĀÜæÅèóâìâóãÃîÈîÈÅ°ÜäñÂîÛÉóÂÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛ
ÅëòÈÿÂÖÃîÅČó×óâÿÕ¬ÚĂÚĀÖ¬æñîÈÅ°ÜäñÂîÛ ĀæèßõÉóäÔóè¬óÃîÅČó×óâÿìæ¬óÚöĈ 
âöÉùÕä¬èâÂòÚîã¬óÈăä
ÅìóÂÚČĈóìÚòÂîÈÅ°ÜäñÂîÛĀÖÂÖ¬óÈÂòÚâóÂ ĂìßõÉóäÔóÖòĈÈËøćîāÕãĂìÚČĈóìÚòÂÃî
ØöćâöÚČĈóìÚòÂëúÈ (ĂÂæ 1ìäøî -1) âóÂÂè¬ó
ÅìóÂÅùÔăâ¬ëóâóä×ÖòĈÈËøćîăÕÿæã ÅùÔîóÉæîÈìâùÚĀÂÚĂìâ¬ ÿÝøćîÿÉîÝææòßÙ°Øöć
ÕöÂè¬óÚöĈ 
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ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅìóÂăâ¬ßÛîöÂ ÅùÔæîÈÕúÅ¬ó eigenvalues ÃîÈîÈÅ°ÜäñÂîÛÕòÈÂæ¬óè ×óÖČćóÂè¬ó
îÈÅ°ÜäñÂîÛîøćÚą ĀæñÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿÕ¬ÚÅ¬îÚÃóÈÖČćó (ĂÂæ.4) ĀëÕÈè¬ó
îÈÅ°ÜäñÂîÛÚòĈÚ îóÉăâ¬âöÉäõÈĂÚÜäñËóÂä âöĀÚèāÚâØöćÉñØČóÌČĈóĂÚÖòèîã¬óÈîøćÚ
ăÕãóÂ
ÅìóÂ eigenvalue ÃîÈîÈÅ°ÜäñÂîÛÕòÈÂæ¬óèëúÈ ĀëÕÈè¬óîóÉâöÃîÝõÕßæóÕ
ÛóÈîã¬óÈĂÚÂóäØČóèõÉòã ÿË¬Ú ÂóäÿÂĆÛÃîâúæ (ÿË¬Ú ÝúÖîÛÅČó×óâÖîÛØõĈÈÕõćÈ) 
ìäøîÂóäÜäñâèæÝæ (ÿË¬Ú ĀØÚÅ¬óëúÎìóãÝõÕ)
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ÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ÅîÈÅ°ÜäñÂîÛØöćÕö ÅèäÉñâöÃîÅČó×óâÿÕ¬Úîã¬óÈÚîã 3Ãî 
ÅìóÂÃîÅČó×óâÿÕ¬Ú âöÿßöãÈĀÅ¬ÃîÿÕöãè ĀëÕÈè¬óÅùÔîóÉëÂòÕÉČóÚèÚ
îÈÅ°ÜäñÂîÛâóÂÿÂõÚăÜ
ÅìóÂÃîÅČó×óâÿÕ¬Ú âöëîÈÃî ĀÖ¬âöÃîĂÕÃîìÚ÷ćÈìäøîØòĈÈëîÈÃîâöÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛÅ¬îÚÃóÈÖČćó (ĂÂæ .4) ĀëÕÈè¬óÅùÔîóÉëÂòÕÉČóÚèÚîÈÅ°ÜäñÂîÛ
âóÂÿÂõÚăÜ
ÅìóÂÃîÅČó×óâÿÕ¬Ú âöëîÈÃî ĀæèØòĈÈëîÈÃîâöÅ¬óëúÈ ÅùÔîóÉÿÂĆÛîÈÅ°ÜäñÂîÛÚöĈ
ăè ĀÜæÅèóâìâóã (×óØóÈØöćÕö ĂìëäóÈÃîÅČó×óâëČóìäòÛîÈÅ°ÜäñÂîÛÚöĈÿßõćâ 
ÿßäóñîÈÅ°ÜäñÂîÛØöćâöÿßöãÈĀÅ¬ 2 Ãî âòÂÅèóâÿØöćãÈăâ¬Õö)
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ëäùÜÂäñÛèÚÂóäèõÿÅäóñì°
îÈÅ°ÜäñÂîÛ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ëäùÜÂäñÛèÚÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛ
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ÅòÕÿæøîÂÖòèĀÜäâóĂËĂÚÂóä
èõÿÅäóñì°

ëÂòÕîÈÅ°ÜäñÂîÛÕèã PCA /
EFA

ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ìâùÚĀÂÚ

ÅòÕÿæøîÂÝææòßÙ°ØöćÕöØöćëùÕ

îãú¬ĂÚÃòĈÚÖîÚßòÓÚóâóÖäĀæñâöÃîÅČó×óâØöć
ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛăâ¬Õöîãú¬ìäøîăâ¬

ÉÛ ăÜëäóÈÅñĀÚÚîÈÅ°ÜäñÂîÛ 
ìóÅèóâÿØöćãÈ

ĂË¬

ăâ¬ĂË¬

ÃîÅČó×óâÚòĈÚëČóÅòÎ
Ö¬îâóÖäìäøîăâ¬

ĂË¬
ÿÃöãÚÃîÅČó×óâØöćĂÂæÿÅöãÈÂòÛÃî
ÅČó×óâØöćâöÜòÎìóÿßõćâ ÿÂĆÛÃîâúæĂìâ¬

ÖòÕÃîÅČó×óâÚòĈÚØõĈÈ

ăâ¬ĂË¬

ØČóìæóãāâÿÕæ



Öòèîã¬óÈĀæñÂóäÿÃöãÚäóãÈóÚ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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Öòèîã¬óÈĀæñÂóäÿÃöãÚäóãÈóÚ

ÅĂÚØöćÚöĈ ÝâÉñĀëÕÈ 3Öòèîã¬óÈ 
ÅÖòèîã¬óÈĀäÂ ØÛØèÚÿäøćîÈîóäâÔ°ØóÈÛèÂĀæñîóäâÔ°ØóÈæÛ
ÅÖòèîã¬óÈØöćëîÈ ÿÜĆÚÖòèîã¬óÈÿäøćîÈĀÛÛØÕëîÛã¬îãÃîÈ Wechsler Intelligence 

Scale for Children III (WISC-III; Wechsler, 1991) Ì÷ćÈăÕÃîâúæëìëòâßòÚÙ°
ÉóÂÅú¬âøîĀÛÛØÕëîÛ
ÅÖòèîã¬óÈØöćëóâ ÿäøćîÈÅèóâß÷ÈßîĂÉÃîÈÝúÜ¬èãĂÚÂóäÛČóÛòÕãóÿëßÖõÕ Ì÷ćÈÿÜĆÚ
ÃîâúæÉäõÈÉóÂÈóÚèõÉòãÿÂ¬óÃîÈÝâÿîÈ
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Öòèîã¬óÈØöć 1
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

Ø¬óÚÉ÷ÈÿÂĆÛÃîâúæ 200ÅÚ ĂìÜäñÿâõÚÅèóâäúë÷ÂÃîÈÖÚ
ĂÚË¬èÈìÚ÷ćÈèòÚØöćÝ¬óÚâó

1. ÕöĂÉ
2. ä¬óÿäõÈ
3. ëÛóãĂÉ
4. âöÅèóâëùÃ
5. ãõÚÕö

6. ìÕìú¬
7. ÿéäó
8. ØùÂÃ°ĂÉ
9. ìâÕìèòÈ
10.Âæùâ

ÂóäÜäñÿâõÚÉñÿÜĆÚâóÖä 5 äñÕòÛ: ăâ¬ÖäÈÂòÛÊòÚîã¬óÈãõćÈ, ăâ¬ÖäÈ
ÂòÛÊòÚ, ÖäÈĀæñăâ¬ÖäÈßîÂòÚ, ÖäÈÂòÛÊòÚ, ÖäÈÂòÛÊòÚîã¬óÈãõćÈ



Öòèîã¬óÈØöć 1
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÉóÂÂóäèõÿÅäóñì°ØöćÝ¬óÚâó ëäùÜè¬óâö 2îÈÅ°ÜäñÂîÛ
āÕãìâùÚĀÂÚĀÛÛ Oblimin

æîÈÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛĂìâ¬Õèã

1. Scree plot (SPSS ăâ¬ØČó parallel test)
2. ÕòËÚöÅèóâÿìâóñëâÃîÈāâÿÕæ
3. ÂóäÿÜäöãÛÿØöãÛāâÿÕæ



Öòèîã¬óÈØöć 1
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Scree plot

ÿæøîÂ Scree plot

ÉČóÚèÚîÈÅ°ÜäñÂîÛÿØ¬óÂòÛ 2



Öòèîã¬óÈØöć 1
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ÕòËÚöÅèóâÿìâóñëâÃîÈāâÿÕæ

ÉČóÚèÚ
îÈÅ°ÜäñÂîÛ

Chi-square df p RMSEA AIC

1 468.02 35 <.001 .177 1588

2 88.32 26 <.001 .078 1226

3 54.95 18 <.001 .073 1209

- āâÿÕæØöćâö 4îÈÅ°ÜäñÂîÛăâ¬ëóâóä×èõÿÅäóñì°ăÕ
- ăâ¬âöāâÿÕæăìÚ Øöćâö RMSEA < .05 ìäøî Chi-square ăâ¬×÷ÈäñÕòÛÚòãëČóÅòÎ 
- AIC ãòÈæÕæÈÖ¬îÿÚøćîÈ ÿâøćîÿßõćâÉČóÚèÚîÈÅ°ÜäñÂîÛ
- ÿÚøćîÈÉóÂ RMSEA ĂÚāâÿÕæ2 Āæñ 3 îÈÅ°ÜäñÂîÛĂÂæÿÅöãÈÂòÚ ØòĈÈëîÈāâÿÕæÉ÷ÈÿÜĆÚăÜăÕ



Öòèîã¬óÈØöć 1
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ÂóäÿÜäöãÛÿØöãÛāâÿÕæ

ÉČóÚèÚ
îÈÅ°ÜäñÂîÛ

Chi-square
Difference

df p

1vs 2 379.71 9 <.001

2vs 3 33.37 8 <.001

- āâÿÕæ 2îÈÅ°ÜäñÂîÛîÙõÛóãăÕÕöÂè¬óāâÿÕæ 1îÈÅ°ÜäñÂîÛîã¬óÈâöÚòãëČóÅòÎ
- āâÿÕæ 3 îÈÅ°ÜäñÂîÛîÙõÛóãăÕÕöÂè¬óāâÿÕæ 2 îÈÅ°ÜäñÂîÛîã¬óÈâöÚòãëČóÅòÎ

ëäùÜ ÿæøîÂāâÿÕæ 2îÈÅ°ÜäñÂîÛ Āæñ 3îÈÅ°ÜäñÂîÛ ăÜìâùÚĀÂÚÿßõćâÿÖõâ ÿßøćî
ÖäèÉëîÛè¬ó ëóâóä×ĀÜæÅèóâìâóãăÕìäøîăâ¬



Öòèîã¬óÈØöć 1
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Ø¬óÚÖîÈÂóäÉòÛÂæù¬âÅČóØöćĀëÕÈ
×÷ÈÅèóâÕöĂÉìäøîÿëöãĂÉ äèâ
ÉČóÚèÚ 10ÅČó ÿßøćîÕúè¬óîãú¬ĂÚ
îÈÅ°ÜäñÂîÛÿÕöãèÂòÚìäøîăâ¬

ÉóÂÂóäèõÿÅäóñì°ØöćÝ¬óÚâó ëäùÜè¬óâö 2îÈÅ°ÜäñÂîÛ
āÕãìâùÚĀÂÚĀÛÛ Oblimin

âöÿßöãÈ 2 èõÙöĂÚ SPSS ØöćØČóÂóäìâùÚĀÛÛ
âùâĀìæâ ĀÖ¬ PromaxÿÜĆÚÂóäìâùÚØöć
ÜäñâóÔÂóäìâùÚÃîÈ Direct Oblimin
āÕãëóâóä×ÅČóÚèÔăÕÿäĆèÂè¬ó ĀÖ¬ÜòÉÉùÛòÚ
ÅîâßõèÿÖîä°ëóâóä×èõÿÅäóñì°ăÕÿäĆèĀæè
É÷Èăâ¬ÖîÈĂË Promax

ÅùÔëóâóä×ÜäòÛÅ¬ó Delta ÿÜĆÚÅ¬óëúÈìäøîÖČćó ĂÚ SPSS Å¬ó Delta ëúÈìâóãÅèóâè¬ó
ĂìîÈÅ°ÜäñÂîÛâöÅèóâëòâßòÚÙ°ÂòÚëúÈ ìóÂ Delta = 0 îóÉÿäöãÂè¬óÂóäìâùÚĀÛÛ Quartimin

ĂÚÖòèîã¬óÈÚöĈ æîÈìâùÚÕèã ObliminØöć Delta = -0.5, 0, 0.5
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2 îÈÅ°ÜäñÂîÛ

Delta = -0.5 Delta = 0 Delta = 0.5
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3 îÈÅ°ÜäñÂîÛ

Delta = -0.5 Delta = 0 Delta = 0.5



Öòèîã¬óÈØöć 1

ÅÝææòßÙ° 3îÈÅ°ÜäñÂîÛăâ¬Õö ÿßäóñâöîÈÅ°ÜäñÂîÛØöćâöÿßöãÈÃîÅČó×óâÿÕöãè
ÅÝææòßÙ° 2 îÈÅ°ÜäñÂîÛÕöÂè¬ó āÕãÝææòßÙ°ĀÛÛDelta = -0.5 Āæñ 0 
ëóâóä×ĂËăÕØòĈÈÅú¬ ÃÔñØöćDelta = 0.5 âöÅ¬óÚČĈóìÚòÂÃîÈîÈÅ°ÜäñÂîÛØöćăâ¬ĂË¬
îÈÅ°ÜäñÂîÛìæòÂ(Cross loadings) ëúÈÂè¬óÝææòßÙ°îøćÚ

ÅÝâÿæøîÂ Delta = 0 ÿßäóñâö Cross loadings ÖČćóØöćëùÕ ØČóĂìĀÜæ
ÅèóâìâóãÈ¬óãØöćëùÕ

ÅÅ¬óÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÃîÈØùÂÃîÕö ÕòÈÚòĈÚăâ¬ÖîÈßõÉóäÔóè¬óÖîÈÖòÕÃî
ÅČó×óâĂÕ
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Öòèîã¬óÈØöć 1: ÂóäÿÃöãÚäóãÈóÚ

ÅÈóÚèõÉòãÚöĈÖîÈÂóäëČóäèÉîÈÅ°ÜäñÂîÛÃîÈÃîÅČó×óâĂìÜäñÿâõÚÅèóâäúë÷ÂÃîÈ
ÖÚĂÚË¬èÈìÚ÷ćÈèòÚØöćÝ¬óÚâó 10 Ãî ÕòÈÖóäóÈØöć 1 āÕãĂËÂóäÿÂĆÛÃîâúæ 200 ÅÚ
ØóÈîõÚÿØîä°ÿÚÖ ÉóÂÂóäèõÿÅäóñì°îÈÅ°ÜäñÂîÛĀÛÛëČóäèÉÕèãÂóäëÂòÕ
îÈÅ°ÜäñÂîÛĀÛÛ Maximum Likelihood ĀæñìâùÚĀÂÚĀÛÛ Quartimin
ßÛè¬óāâÿÕæëîÈîÈÅ°ÜäñÂîÛÕöØöćëùÕ āâÿÕæëóâîÈÅ°ÜäñÂîÛØČóĂìÿÂõÕ
îÈÅ°ÜäñÂîÛØöćâöÃîÅČó×óâÿßöãÈÃîÿÕöãè ØòĈÈëîÈîÈÅ°ÜäñÂîÛîÙõÛóãÅèóâ
ĀÜäÜäèÚÃîÈÃîÅČó×óâăÕØòĈÈìâÕ 50%, c2(26) = 88.32, p< .001, 
RMSEA = .078.
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ÃîÅČó×óâM SD
ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ëòÕë¬èÚä¬èâ
îóäâÔ°ØóÈÛèÂîóäâÔ°ØóÈæÛ

1. ÕöĂÉ3.12 0.72 .653 -.086 .487

2.ä¬óÿäõÈ3.11 0.76 .690 -.124 .572

3. ëÛóãĂÉ3.64 0.66 .698 .015 .478

4. âöÅèóâëùÃ 3.65 0.69 .677 .001 .458

5. ãõÚÕö3.15 0.76 .847 .110 .642

6. ìÕìú¬2.06 0.73 .051 .773 .563

7. ÿéäó2.11 0.77 -.066 .640 .454

8. ØùÂÃ°ĂÉ2.13 0.79 -.075 .637 .456

9. ìâÕìèòÈ1.84 0.71 .056 .713 .474

10.Âæùâ3.00 0.88 -.019 .652 .436

ÖóäóÈØöć 1 ĀëÕÈÅ¬óÿÊæöćã ë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚ ĀæñÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ (N= 200)

ìâóãÿìÖù ÖòèìÚóìâóã×÷ÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛâöÃÚóÕâóÂÂè¬ó .4



Öòèîã¬óÈØöć 1: ÂóäÿÃöãÚäóãÈóÚ

ÅîÈÅ°ÜäñÂîÛØòĈÈëîÈ ĀëÕÈ×÷ÈîóäâÔ°ØóÈÛèÂ ĀæñîóäâÔ°ØóÈæÛ (s2=
3.167 Āæñ 3.011 ÖóâæČóÕòÛ) āÕãîÈÅ°ÜäñÂîÛØòĈÈëîÈëòâßòÚÙ°ÂòÚÿØ¬óÂòÛ -.47 
ÖóäóÈØöć 1 ĀëÕÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ ßÛè¬óÕöĂÉ, ä¬óÿäõÈ, ëÛóãĂÉ, âöÅèóâëùÃ, 
ĀæñãõÚÕö îãú¬ĂÚîÈÅ°ÜäñÂîÛîóäâÔ°ØóÈÛèÂ ĀæñìÕìú¬, ÿéäó, ØùÂÃ°ĂÉ, ìâÕ
ìèòÈ, ĀæñÂæùâ îãú¬ĂÚîÈÅ°ÜäñÂîÛîóäâÔ°ØóÈæÛ ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿÕ¬ÚØùÂ
ÖòèëúÈÂè¬ó .6
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Öòèîã¬óÈØöć 1: æúÂÿæ¬ÚË¬èãĂÚÂóäèõÿÅäóñì°Ýæ

ÅĂÚÂóäĀÜæÅèóâìâóãîÈÅ°ÜäñÂîÛ ÅùÔ
îóÉĂËÅČóëòćÈ Śorted by sizeµ ĂÚ 
Options¦ ÿßøćîĂì SPSS ÉòÕÂæù¬âÃî
ÅČó×óâØöćâöÚČĈóìÚòÂÿÕ¬ÚÿìâøîÚÂòÚ ăèĂÂæ
ÂòÚ

ÅîöÂîã¬óÈìÚ÷ćÈ ÅùÔîóÉĂËÅČóëòćÈ Śuppress 
factor loadingsµ ĂÚ Options¦ ÿßøćîĂì 
SPSS ăâ¬ĀëÕÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛØöćÚîã
ĂÚÖóäóÈ ØČóĂìÅùÔî¬óÚÝæăÕÈ¬óãÃ÷ĈÚ
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Öòèîã¬óÈØöć 1: æúÂÿæ¬ÚË¬èãĂÚÂóäèõÿÅäóñì°Ýæ

ÅèõÙöØöćÝââòÂĂËË¬èãĂÚÂóäĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ Åøî Ăì
ÅòÕæîÂÖóäóÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛæÈ Excel 

ÅÉóÂÚòĈÚĂìăÜØöć Home tab ĀæèÿæøîÂ Conditional Formatting ÿßøćîØČóëö
ÿÌææ°ØöćâöÅ¬óÚČĈóìÚòÂîÈÅ°ÜäñÂîÛëúÈÂè¬ó .4ìäøîÖČćóÂè¬ó -.4

ÅìæòÈÉóÂÚöĈ ÅùÔÂĆÅòÕæîÂÃîÅČó×óâæÈĂÚ Excel 
ÅèõÙöÚöĈØČóĂìÅùÔĀÜæÅèóâìâóãÚČĈóìÚòÂîÈÅ°ÜäñÂîÛăÕÈ¬óãÃ÷ĈÚ
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Öòèîã¬óÈØöć 2
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ìóÂæù¬âÃîÈÂóäØÕëîÛã¬îãØòĈÈ 
13 ËùÕĂÚ WISC-III 

Ø¬óÚÉ÷ÈÿÂĆÛÃîâúæÂóäØÕëîÛ WISC-IIIÉóÂ 300 ÅÚ 
ĀæèăÕÅñĀÚÚÂóäØÕëîÛã¬îãÖ¬îăÜÚöĈ

1. Information
2. Similarities
3. Arithmetic
4. Vocabulary
5. Comprehension
6. Digit Span
7. Picture Completion

8. Coding
9. Picture Arrangement
10.Block Design
11.Object Assembly
12.Symbol Search
13.Mazes



Öòèîã¬óÈØöć 2

ÅÿâØäõÂÌ°ëìëòâßòÚÙ°
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Öòèîã¬óÈØöć 2
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ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÉóÂ Scree plot ßÛè¬ó
ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćĀÚñÚČóÅøî 2



Öòèîã¬óÈØöć 2
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ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

Goodness-of-fit test ĀÚñÚČó
4 îÈÅ°ÜäñÂîÛÃ÷ĈÚăÜ

ÉČóÚèÚ
îÈÅ°ÜäñÂîÛ

Chi-square df p RMSEA AIC

1 268.40 65 <.001 .108 1346

2 133.55 53 <.001 .073 1217

3 63.17 42 .019 .043 1168

4 37.16 32 .243 .025 1163

5 22.56 23 .487 .006 1167

6 11.90 15 .686 .000 1172

RMSEA ĀÚñÚČó 3îÈÅ°ÜäñÂîÛ
Ã÷ĈÚăÜ

AIC ĀÚñÚČó 4 îÈÅ°ÜäñÂîÛ



Öòèîã¬óÈØöć 2
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ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

Likelihood ratio test ĀÚñÚČó
4îÈÅ°ÜäñÂîÛ ÿßäóñăâ¬ĀÖÂÖ¬óÈ
ÉóÂ 5 îÈÅ°ÜäñÂîÛîã¬óÈâöÚòãëČóÅòÎ

ÕòÈÚòĈÚ É÷ÈÖäèÉëîÛāâÿÕæØöćâö 2, 3, Āæñ 4 îÈÅ°ÜäñÂîÛ

ÉČóÚèÚ
îÈÅ°ÜäñÂîÛ

Chi-square
Difference

df p

1vs2 152.85 12 <.001

2vs 3 70.39 11 <.001

3vs 4 26.01 10 .004

4 vs 5 14.60 9 .102

5 vs 6 10.65 8 .222
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Direct Oblimin: Delta = 0

ÖòÕØõĈÈ ÿßäóñâöîÈÅ°ÜäñÂîÛ
ØöćâöÃîÅČó×óâÿÕöãè

ÿÜĆÚăÜăÕÿÜĆÚăÜăÕ
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Direct Oblimin: Delta = -0.5

ÖòÕØõĈÈ ÿßäóñâöîÈÅ°ÜäñÂîÛ
ØöćâöÃîÅČó×óâÿÕöãè

ÿÜĆÚăÜăÕÿÜĆÚăÜăÕ



Öòèîã¬óÈØöć 2
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ìóÂæù¬âÃîÈÂóäØÕëîÛã¬îãØòĈÈ 
13 ËùÕĂÚ WISC-III 

āâÿÕæ 3 îÈÅ°ÜäñÂîÛ ëóâóä×ĀÜæîÈÅ°ÜäñÂîÛăÕè¬ó
1. Verbal IQ
2. Perceptual Organization Factor
3. Processing Speed Factor

āâÿÕæ 2îÈÅ°ÜäñÂîÛ ëóâóä×ĀÜæîÈÅ°ÜäñÂîÛăÕè¬ó
1. Verbal IQ
2. Nonverbal IQ

îÙõÛóãÅèóâĀÜäÜäèÚÃîÈÃîÅČó×óâăÕ 46%

îÙõÛóãÅèóâĀÜäÜäèÚÃîÈÃîÅČó×óâăÕ 51%



Öòèîã¬óÈØöć 2
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ìóÂæù¬âÃîÈÂóäØÕëîÛã¬îãØòĈÈ 
13 ËùÕĂÚ WISC-III 

ÿÚøćîÈÉóÂØòĈÈāâÿÕæ 2 Āæñ 3 îÈÅ°ÜäñÂîÛ 
ëóâóä×îÙõÛóãËùÕÃîÅČó×óâăÕÕö ĀÖ¬āâÿÕæ 3 
îÈÅ°ÜäñÂîÛ âö RMSEA ÖČćóÂè¬óāâÿÕæ 2 
îÈÅ°ÜäñÂîÛ (äèâ×÷ÈÕòËÚöćîøćÚ) ØČóĂìÝâÿæøîÂ
āâÿÕæ 3 îÈÅ°ÜäñÂîÛ

ÝææòßÙ°ÉóÂ Delta = -0.5 Āæñ Delta = 0 
ĂÂæÿÅöãÈÂòÚâóÂ ÝâÿæøîÂ Delta = 0 ÿßäóñ
ÅèóâËîÛë¬èÚÖòè

Delta > 0 ăâ¬ăÕĀëÕÈĂìÕú ÿßäóñÝææòßÙ°âöÅèóâëòâßòÚÙ°äñìè¬óÈîÈÅ°ÜäñÂîÛëúÈÿÂõÚăÜ



Öòèîã¬óÈØöć 2
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ìóÂæù¬âÃîÈÂóäØÕëîÛã¬îãØòĈÈ 
13 ËùÕĂÚ WISC-III 

Communalities ÃîÈĀÖ¬æñÃî



Öòèîã¬óÈØöć 2
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ØòĈÈëóâîÈÅ°ÜäñÂîÛîÙõÛóãÅèóâĀÜäÜäèÚ
ÃîÈÃîÅČó×óâØòĈÈìâÕăÕ 51%

ÅèóâĀÜäÜäèÚÃîÈĀÖ¬æñîÈÅ°ÜäñÂîÛìæòÈìâùÚĀÂÚ



Öòèîã¬óÈØöć 2

ÅÉóÂÂóäèõÿÅäóñì°ßÛè¬óâö 3 ÃîÅČó×óâØöćăâ¬âöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿÕ¬Ú Åøî
1. Digit
2. Picture Arrangement
3. Mazes

ÅëČóìäòÛÖòèîã¬óÈÚöĈ ÝâÉñăâ¬ĀëÕÈÝæØöćÖòÕÃîÅČó×óâÿìæ¬óÚöĈØõĈÈ ÿßäóñè¬óÿÜĆÚ
ĀÛÛèòÕâóÖäÑóÚØöćßòÓÚóâóĀæèĀæñäóãÈóÚÝæÖóâÉäõÈ
ÅÉóÂÂóäÅÚÅèó ßÛè¬ó Digit Āæñ Mazes ăâ¬ăÕ×úÂÚČóăÜäèâÅñĀÚÚÂòÛ
ĀÛÛØÕëîÛã¬îãîøćÚîãú¬Āæè Ì÷ćÈÖäÈÂòÛÈóÚÚöĈ
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Öòèîã¬óÈØöć 2

ÅPicture Arrangement Éñ×úÂÚČóăÜäèâĂÚ Perceptual Organization Factor 
ĂÚĀÛÛèòÕ Ì÷ćÈÝæÂóäèõÿÅäóñì°ĂÚÚöĈăâ¬ĂÂæÿÅöãÈÿæã
Åîã¬óÈăäÂĆÖóâ ÂóäèõÿÅäóñì°ÅäòĈÈÚöĈ îóÉÉñÿìâóñÂòÛÂóäìâùÚĀÂÚ Bifactor
âóÂÂè¬ó ØöćâöîÈÅ°ÜäñÂîÛìæòÂĀëÕÈ×÷È IQ
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Öòèîã¬óÈØöć 2: ÂóäÿÃöãÚäóãÈóÚ

ÅÈóÚèõÉòãÚöĈÖîÈÂóäëČóäèÉîÈÅ°ÜäñÂîÛÃîÈ Wechsler Intelligence Scale for 
Children III (WISC-III; Wechsler, 1991) āÕãâöÂóäØÕëîÛØòĈÈìâÕ 13 
äúÜĀÛÛÕòÈÖóäóÈØöć 2 ÉóÂÂóäÿÂĆÛÃîâúæÚòÂÿäöãÚäñÕòÛËòĈÚÜäñ×âé÷ÂêóÉČóÚèÚ 
300 ÅÚ ĀæñèõÿÅäóñì°îÈÅ°ÜäñÂîÛĀÛÛëČóäèÉÕèãÂóäëÂòÕîÈÅ°ÜäñÂîÛĀÛÛ 
Maximum Likelihood ĀæñìâùÚĀÂÚĀÛÛ QuartiminßÛè¬óāâÿÕæëóâ
îÈÅ°ÜäñÂîÛÕöØöćëùÕ āÕãāâÿÕæëöćîÈÅ°ÜäñÂîÛØČóĂìÿÂõÕîÈÅ°ÜäñÂîÛØöćâöÃî
ÅČó×óâÿßöãÈÃîÿÕöãè ØòĈÈëóâîÈÅ°ÜäñÂîÛîÙõÛóãÅèóâĀÜäÜäèÚÃîÈÃî
ÅČó×óâăÕØòĈÈìâÕ 51%, c2(42) = 63.17, p= .019, RMSEA = .043.
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ĀÛÛØÕëîÛM SD
ÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ

ëòÕë¬èÚä¬èâ
VerbalIQ POF PSF

1. Information 99.32 14.29 .803 .055 -.108 .649

2.Similarities 99.50 14.80 .881 -.082 .014 .700

3. Arithmetic 99.16 14.48 .589 .198 .088 .595

4. Vocabulary 98.97 14.88 .760 .055 -.018 .623

5. Comprehension 99.73 15.57 .667 -.025 .118 .491

6. DigitSpan 98.87 13.93 .310 .124 .123 .217

7. Picture Completion97.69 15.50 .223 .570 -.052 .498

8. Coding 100.1915.03 .049 -.057 .685 .454

9. Picture Arrangement97.69 15.46 .338 .142 .256 .358

10.Block Design 98.79 14.81 .148 .763 -.062 .694

11. Object Assembly98.14 15.16 .098 .757 -.036 .646

12. Symbol Search99.01 15.61 .064 .189 .617 .585

13. Mazes 99.07 14.24 -.098 .376 .127 .162

ÖóäóÈØöć 2 ĀëÕÈÅ¬óÿÊæöćã ë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚ ĀæñÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ (N= 300)

ìâóãÿìÖù ÖòèìÚóìâóã×÷ÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛâöÃÚóÕâóÂÂè¬ó .4; POF = Perceptual Organization Factor; 
PSF = Processing Speed Factor



Öòèîã¬óÈØöć 2: ÂóäÿÃöãÚäóãÈóÚ

ÅîÈÅ°ÜäñÂîÛØòĈÈëóâ ĀëÕÈ×÷ÈÿËóèÚ°ÜòÎÎóĀÛÛĂËáóêó (Verbal IQ), 
ÂóäÉòÕÂóäÂòÛëõćÈØöćäòÛäú (Perceptual Organization Factor)ĀæñÅèóâÿäĆèĂÚ
ÂóäÜäñâèæÝæ (Processing Speed Factor) ÖóäóÈØöć 3 ĀëÕÈÅ¬óë×õÖõ
ßääÔÚóÃîÈîÈÅ°ÜäñÂîÛØòĈÈëóâ ÖóäóÈØöć 2 ĀëÕÈÚČĈóìÚòÂîÈÅ°ÜäñÂîÛ
ßÛè¬óÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿÕ¬ÚØùÂÖòèëúÈÂè¬ó .55 ĀæñÂóäÉòÛÂæù¬âÃîÈÂóä
ØÕëîÛëîÕÅæîÈÂòÛÅú¬âøî WISC-III ÿÂøîÛØòĈÈìâÕ ĀÖ¬âöÂóäØÕëîÛëóâËùÕØöć
ăâ¬âöÚČĈóìÚòÂîÈÅ°ÜäñÂîÛÿÕ¬Úÿæã Åøî Digit Span, Picture Arrangement, 
Āæñ Mazes 
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Öòèîã¬óÈØöć 2: ÂóäÿÃöãÚäóãÈóÚ
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ÖóäóÈØöć 3 ĀëÕÈÅ¬ó Eigenvalues ĀæñÅ¬óëìëòâßòÚÙ°äñìè¬óÈîÈÅ°ÜäñÂîÛ

îÈÅ°ÜäñÂîÛ1 2 3

1. VerbalIQ

2. PerceptualOrganization Factor.628

3. ProcessingSpeed Factor .347 .521

Eigenvalues 4.6954.0662.237



Öòèîã¬óÈØöć 3
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ÖîÈÂóäÉòÛÂæù¬âîÈÅ°ÜäñÂîÛÃîÈ
ĀÛÛëČóäèÉÅèóâß÷ÈßîĂÉ
ëČóìäòÛÝúÜ¬èãĂÚāäÈßãóÛóæ
ÛČóÛòÕîóÂóäÖõÕãóÿëßÖõÕ

Ø¬óÚÉ÷ÈÿÂĆÛÃîâúæĀÛÛëČóäèÉÉóÂÝúÜ¬èã 241 ÅÚ 

ÃîÅČó×óâĀÖ¬æñÃîÉñ×óâè¬óÃîĂÕÖäÈÂòÛ
Åèóâäúë÷ÂÃîÈÝúÜ¬èãâóÂØöćëùÕ âö 5ÖòèÿæøîÂ 
(ăâ¬ÿìĆÚÕèãîã¬óÈãõćÈ, ăâ¬ÿìĆÚÕèã, 
ÿìĆÚÕèãĀæñăâ¬ÿìĆÚÕèãßîą ÂòÚ, ÿìĆÚÕèã, 
ÿìĆÚÕèãîã¬óÈãõćÈ)
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1. ÿÉóìÚóØöćÿîóĂÉĂë¬Ø¬óÚ
2. ë×óÚØöćëñîóÕ
3. îùÜÂäÔ°ÿÅäøćîÈĂËÿßöãÈßî
4. ÿÉóìÚóØöćâöÉČóÚèÚÿßöãÈßîÖ¬îÅèóâÖîÈÂóäÃîÈØ¬óÚ
5. ÿÉóìÚóØöćßúÕÉóëùáóß
6. ĂÚÂóäÛČóÛòÕ âöÂóäÿæøîÂèõÙöÂóääòÂêóîã¬óÈÿìâóñëâ
7. ÿÉóìÚóØöćèóÈÖòèÿÜĆÚÂòÚÿîÈ
8. ÿÉóìÚóØöćË¬èãĀÂÜòÎìóĂìÂòÛØ¬óÚăÕ
9. ĂÚÂóäÛČóÛòÕ âöÂóäÿÂĆÛäòÂêóÅèóâæòÛÃîÈÝúÜ¬èã

îã¬óÈÕö
10. ÿÉóìÚóØöćÿÖĆâĂÉĂìÅČóĀÚñÚČóĀÂ¬Ø¬óÚ
11. ÿÉóìÚóØöćîÙõÛóãĂìØ¬óÚÿÃóĂÉăÕËòÕÿÉÚ
12. ĂÚÂóäÛČóÛòÕ ăÕÿæøîÂèõÙöÂóäÛČóÛòÕÖäÈÂòÛÅèóâ

ÿÉĆÛÜ¬èãÃîÈØ¬óÚ
13. ÿÉóìÚóØöćØČóÈóÚîã¬óÈäîÛÅîÛ ×úÂÖîÈ
14. ÿÉóìÚóØöćĂìÃîâúæÿÂöćãèÂòÛÅèóâÿÉĆÛÜ¬èãÃîÈØ¬óÚ
15. ÂóääòÂêóÿìĆÚÝæÃîÈÂóääòÂêó
16. ÿÉóìÚóØöćîÙõÛóã×÷ÈĀÚèØóÈÜÐõÛòÖõÖòèÃîÈØ¬óÚĂÚ

äñìè¬óÈÿÉĆÛÜ¬èã

17. ÿÉóìÚóØöćäòÛàòÈÜäñÿÕĆÚÿÂöćãèÂòÛÅèóâÿÉĆÛÜ¬èãÃîÈ
Ø¬óÚ

18. ĂÚÂóäÛČóÛòÕ âöÂóäÉòÕÅõèÂóääòÛÛäõÂóäîã¬óÈÕö
19. ÿÉóìÚóØöćâöÅèóâÿËöćãèËóÎĂÚÂóääòÂêó
20. ÿÉóìÚóØöćÉäõÈĂÉÖ¬îØ¬óÚ
21. Ø¬óÚăÕäòÛÛäõÂóäîã¬óÈäèÕÿäĆè
22. Ø¬óÚäúë÷Âè¬óÿÜĆÚÛùÅÅæëČóÅòÎĂÚÂóäĂËÛäõÂóä
23. Ø¬óÚØäóÛÃòĈÚÖîÚÃîÈÂóäĂìÛäõÂóäîã¬óÈËòÕÿÉÚ
24. ÛääãóÂóéÃîÈë×óÚØöćä¬âäøćÚ
25. ë×óÚØöćăâ¬âöëõćÈäÛÂèÚìäøîÂ¬îĂìÿÂõÕÅèóâäČóÅóÎ
26. ÿÉóìÚóØöćØČóìÚóØöćîã¬óÈÂäñÊòÛÂäñÿÊÈ
27. ë×óÚØöćÂóääòÂêóÂèóÈÃèóÈÿßöãÈßî
28. ĂÚÂóäÛČóÛòÕ âöâóÖäÂóääîÈäòÛĂÚÂäÔöÊùÂÿÊõÚ
29. ë×óÚØöćÿìâóñëâÖ¬îèõÙöÂóäÛČóÛòÕ
30. ÿÉóìÚóØöćÿÅóäßëõØÙõÃîÈÅùÔ
31. ĂÚÂóäÛČóÛòÕ ăÕÿæøîÂèõÙöÂóäÛČóÛòÕÖäÈÂòÛÅèóâ

ÖîÈÂóäÃîÈØ¬óÚ
32. ÚîÂÿìÚøîÉóÂäòÂêóîóÂóäÿÉĆÛÜ¬èãăÕĀæè Âóä

ÛČóÛòÕë¬ÈÝæĂìÖòèØ¬óÚÿÜæöćãÚĀÜæÈăÜĂÚØóÈØöćÕöÃ÷ĈÚ
33. ÿÉóìÚóØöćØČóĂìØ¬óÚëÛóãĂÉ
34. ÂóäÛČóÛòÕâöÃòĈÚÖîÚØöćÂñØòÕäòÕ
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ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÉóÂ Scree plot ßÛè¬ó
ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćĀÚñÚČóÅøî 2
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ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

Goodness-of-fit test ăâ¬ßÛ
ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćÿìâóñëâ

ÉČóÚèÚ
îÈÅ°ÜäñÂîÛ

Chi-square df p RMSEA AIC

1 1312.72 527 <.001 .082 1449

2 1075.62 494 <.001 .074 1278

3 926.67 462 <.001 .069 1193

4 818.19 431 <.001 .065 1146

5 712.62 401 <.001 .061 1101

6 636.70 372 <.001 .059 1083

7 562.44 344 <.001 .056 1064

8 494.36 317 <.001 .053 1050

9 424.36 291 <.001 .049 1032

10 363.77 266 <.001 .045 1022

RMSEA ĀÚñÚČó 9îÈÅ°ÜäñÂîÛ
Ã÷ĈÚăÜ

AIC ăâ¬ßÛÉČóÚèÚîÈÅ°ÜäñÂîÛ
Øöćÿìâóñëâ
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ÅòÕÿæøîÂÉČóÚèÚîÈÅ°ÜäñÂîÛ

ÉČóÚèÚ
îÈÅ°ÜäñÂîÛ

Chi-square
Difference

df p

1vs2 237.10 33 <.001

2vs 3 148.95 32 <.001

3vs 4 108.47 31 <.001

4 vs 5 105.58 30 <.001

5 vs 6 75.91 29 <.001

6 vs7 74.26 28 <.001

7 vs 8 68.08 27 <.001

8 vs 9 70.00 26 <.001

9 vs 10 60.59 25 <.001

Likelihood ratio test ăâ¬ßÛ
ÉČóÚèÚîÈÅ°ÜäñÂîÛØöćÿìâóñëâ

ÕòÈÚòĈÚ É÷ÈÖäèÉëîÛāâÿÕæØöćâö 2îÈÅ°ÜäñÂîÛ
ĀæèÿßõćâÃ÷ĈÚÿäøćîãą ÉÚÿÉîÉČóÚèÚØöćÿìâóñëâ

ÝæÉñìâùÚĀÂÚÕèã Direct ObliminØöć 
Delta = 0 ĂÚÿÛøĈîÈÖÚÂ¬îÚ
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ëòÈÿÂÖè¬óîÈÅ°ÜäñÂîÛØöć 2âöÚČĈóìÚòÂ
îÈÅ°ÜäñÂîÛÿÕ¬ÚØóÈæÛ Āæñ
ëòâßòÚÙ°ØóÈæÛÂòÛîÈÅ°ÜäñÂîÛØöć 1

ĂìÚČó -1ăÜÅúÔÂòÛÚČĈóìÚòÂîÈÅ°ÜäñÂîÛØöć 2ĀæñëìëòâßòÚÙ°
ØöÿÂöćãèÃîÈÂòÛîÈÅ°ÜäñÂîÛØöć 2 ØòĈÈìâÕ ÿßøćîÂæòÛÅñĀÚÚ

ÅèóâìâóãîÈÅ°ÜäñÂîÛ
1. äñÛÛÂóäÛČóÛòÕØöćâöÜäñëõØÙõáóß
2. ÿÉóìÚóØöćÿîóĂÉĂë¬

ÉČóÚèÚÃîØöćăâ¬âöÚČĈóìÚòÂÿÕ¬Ú = 4
ÉČóÚèÚÃîØöćâöÚČĈóìÚòÂÿÕ¬ÚâóÂÂè¬ó 1 îÈÅ°ÜäñÂîÛ = 0
ëòÕë¬èÚÅèóâĀÜäÜäèÚØöćîÙõÛóãăÕ = 45%
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ÅèóâìâóãîÈÅ°ÜäñÂîÛ
1. äñÛÛÂóäÛČóÛòÕØöćâöÜäñëõØÙõáóß
2. ÿÉóìÚóØöćÿîóĂÉĂë¬
3. ë×óÚØöćÿìâóñëâ

ÉČóÚèÚÃîØöćăâ¬âöÚČĈóìÚòÂÿÕ¬Ú = 8
ÉČóÚèÚÃîØöćâöÚČĈóìÚòÂÿÕ¬ÚâóÂÂè¬ó 1 îÈÅ°ÜäñÂîÛ = 1
ëòÕë¬èÚÅèóâĀÜäÜäèÚØöćîÙõÛóãăÕ = 48%

ÂæòÛÅñĀÚÚîÈÅ°ÜäñÂîÛØöć 2, 3


