
ÂóäØÕëîÛÅèóâĀÜäÜäèÚ
ëČóìäòÛÂóäèòÕÌČĈó

ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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āÅäÈä¬óÈÂóäÚČóÿëÚî

ÅÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛÿÂöćãèÃîÈÂòÚ (Repeated-measures 
ANOVA)
ÅÂóäèõÿÅäóñì°ÅèóâĀÖÂÖ¬óÈ (Contrast analysis)
ÅÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛÿÂöćãèÃîÈÂòÚëîÈØóÈ (Two-way Repeated-

measures ANOVA)
ÅÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛÝëâ (Mixed-design ANOVA)
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ĀÚñÚČó

ÅÿäóăÕÂæ¬óè×÷ÈÂóäÿÜäöãÛÿØöãÛÅ¬óÿÊæöćãÉóÂÂæù¬âØöćÿÜĆÚîõëäñÉóÂÂòÚ
ÁÂóäÿÜäöãÛÿØöãÛ 2 Âæù¬â ĂË Independent t-test
ÁÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â ĂË One-way ANOVA
ÁÂóäÿÜäöãÛÿØöãÛÉóÂìæóãÜòÉÉòãßäîâÂòÚ ĂË Two-way Factorial ANOVA

ÅĂÚÅäòĈÈÚöĈ ÉñÿÜäöãÛÿØöãÛÅ¬óÿÊæöćãäñìè¬óÈÂæù¬âØöćÿÂöćãèÃîÈÂòÚ
ÁÂóäÿÜäöãÛÿØöãÛ 2 Âæù¬â ĂË Dependent t-test
ÁÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â ĂË Repeated-Measures ANOVA
ÁÂóäÿÜäöãÛÿØöãÛÉóÂìæóãÜòÉÉòãßäîâÂòÚ ĂË Two-way Repeated-Measures 

ANOVA

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 3



ĀÚñÚČó

ÅĂÚÛóÈÅäòĈÈ ÂóäÿÜäöãÛÿØöãÛëîÈÜòÉÉòã ÿÂõÕÉóÂÜòÉÉòãìÚ÷ćÈÿÜĆÚĀÛÛîõëäñÉóÂ
ÂòÚ ĀæñîöÂÜòÉÉòãìÚ÷ćÈÿÜĆÚĀÛÛÿÂöćãèÃîÈÂòÚ
ÁĂË Mixed-design ANOVA ìäøî One-between one-within ANOVA
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ĀÚñÚČó

Å(ØÛØèÚ) Âæù¬âØöćăâ¬ÿÜĆÚîõëäñÉóÂÂòÚ âòÂÉñÿÉîîãú¬ĂÚ 4 äúÜĀÛÛÚöĈ Åøî
ÁÂóäèòÕÌČĈóÉóÂÅÚ ìäøîìÚ¬èãØöćÖîÈÂóäé÷ÂêóÿÕöãèÂòÚ (Repeated Measure)
ÁÂóäëù¬âÿÃóÂóäØÕæîÈÿÜĆÚĀÛÛÂóäÉòÛÅú¬ (Matching) ìäøîÂóäëù¬âÉóÂÛæĆîÂ 

(Randomized Block Design)
ÁÂóäÿÜäöãÛÿØöãÛäñìè¬óÈÞóĀÞÕ (Twin Studies)
ÁÂóäÉòÛÅú¬ÖóâÙääâËóÖõ ÿË¬Ú Åú¬ĀÃ¬ÈØóÈÂóäÅó ëóâöáääãó ÎóÖõ 
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛ
ÿÂöćãèÃîÈÂòÚ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

ÅĂÚÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â îóÉĂËÂóäÿÜäöãÛÿØöãÛäóãÅú¬ØöćÿÜĆÚăÜăÕ
ØòĈÈìâÕ ĀæèÅèÛÅùâ Familywise Error Rate
ÅÿË¬Ú ÿÜäöãÛÿØöãÛÅèóâëèãÃîÈÚõëõÖÜö 1, Üö 2, Āæñ Üö 3 āÕãÿÂĆÛÃîâúæäñãñ
ãóèÖæîÕ 3 Üö āÕãĂË Dependent t-test 3 ÅäòĈÈ

Åú¬ÿÜäöãÛÿØöãÛ t(19) p
Bonferroni

(ŬPC = .05/3)
Holm

Üö 1 Āæñ Üö 2 -4.497 .000 TRUE TRUE (ŬPC = .05/2)

Üö 1 Āæñ Üö 3 -6.542 .000 TRUE TRUE (ŬPC = .05/3)

Üö 2 Āæñ Üö 3 -1.921 .034 FALSE TRUE (ŬPC = .05/1)
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ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

ÅîöÂĀÚèØóÈìÚ÷ćÈ Åøî ĂËÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚëČóìäòÛÃîâúæèòÕÌČĈó 
(Repeated-measures Analysis of Variance)
ÅÌ÷ćÈĂÚØöćÚöĈ ÉñØÕëîÛè¬óÅ¬óÿÊæöćãØòĈÈìâÕâóÉóÂÜäñËóÂäÿÕöãèÂòÚìäøîăâ¬

ÅāÕã Alternative Hypothesis Åøî âöÅèóâĀÖÂÖ¬óÈÂòÚäñìè¬óÈÂæù¬âĂÚäúÜĀÛÛ
ĂÕäúÜĀÛÛìÚ÷ćÈ

Ὄȡ‘ ‘ Ễ ‘
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äìòëãöćìî A ãöćìî B ãöćìîC

1 6 6 7

2 4 3 6

3 4 8 8

4 5 4 9

5 3 4 6

6 4 4 5

7 10 9 8

8 4 4 7

9 7 8 9

10 3 4 4

ÿÚøćîÈÉóÂÝúä¬èâÂóäØÕæîÈÅÚÿÕöãèÂòÚÕøćâËóÿÃöãèØòĈÈ 3ËÚõÕ ÂóäØÕæîÈÚöĈÉ÷ÈÿÜĆÚ
ÂóäÿÜäöãÛÿØöãÛÅ¬óÿÊæöćãĀÛÛÿÂöćãèÃîÈÂòÚ

ÿË¬Ú ÿÜäöãÛÿØöãÛäëËóÖõËóÿÃöãè 3 ãöćìî ÉóÂÝúä¬èâÂóäØÕæîÈ 10 ÅÚ 

ÅèóâĀÖÂÖ¬óÈäñìè¬óÈÜòÉÉòãØöćÖîÈÂóäØÕëîÛ

ÅèóâĀÖÂÖ¬óÈäñìè¬óÈĀÖ¬æñÛùÅÅæ
(ìäøîÅèóâĀÖÂÖ¬óÈäñìè¬óÈ Block)

ÿÚøćîÈÉóÂĂÚĀÖ¬æñ Cell âöÃîâúæĀÅ¬îòÚÿÕöãè
É÷Èăâ¬ëóâóä×èòÕÜÐõëòâßòÚÙ°äñìè¬óÈ
ÜòÉÉòãØöćÖîÈÂóäØÕëîÛĀæñ Block ăÕ23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 9



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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SSTotal

SSBlock
(Between-person)

SSWithin
(Within-person)

SSA SSError



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

ÅĂÚÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈó ÉñâöäúÜĀÛÛÂóäĀëÕÈÝæÅ¬ó F
ÕòÈÖ¬îăÜÚöĈ

Effects SS df MS F p

Block SSB n·1

A SSA k·1 MSA FA pA

Error SSError (n-1)(a ·1) MSError

Total SSTotal

ÅèóâĀÖÂÖ¬óÈäñìè¬óÈÛùÅÅæ

ÅèóâĀÖÂÖ¬óÈäñìè¬óÈÜòÉÉòãØöćÖîÈÂóäØÕëîÛ

ÅèóâĀÖÂÖ¬óÈØöćăâ¬ëóâóä×èòÕăÕÕèãÜòÉÉòãØöćÖîÈÂóäØÕëîÛĀæñ Block23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 11



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

ÅĂÚÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈó ÉñâöäúÜĀÛÛÂóäĀëÕÈÝæÅ¬ó F
ÕòÈÖ¬îăÜÚöĈ

Effects SS df MS F p

Block SSB n·1

A SSA k·1 MSA FA pA

Error SSError (n-1)(a ·1) MSError

Total SSTotal

FA= MSA/MSError

ØÕëîÛÅèóâĀÖÂÖ¬óÈäñìè¬óÈÜòÉÉòã×óÚîãÂè¬ó ŬĄReject H0

SSTotal= SSB+ SSA+ SSError MSA= SSA/dfA
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ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

ÅÝæÂóäèõÿÅäóñì°ÃîâúæÃîÈÖòèîã¬óÈÿäøćîÈËóÿÃöãè
ÁSSBlock= 83.367, SSA= 20.067, SSError= 25.933, SSTotal= 129.367
ÁdfBlock= 9, dfA= 2, dfError= 18, dfTotal= 29
ÁMSA= 10.033, MSError= 6.964, F(2, 18) = 6.964, p= .006

Effects SS df MS F p

Block 83.367 9

A 20.067 2 10.033 6.964 .006

Error 25.933 18 1.441

Total 129.367 29

p< ŬĄReject H0ÖîÈÿÜäöãÛÿØöãÛäóãÅú¬ÿßøćîÅÚìóäúÜĀÛÛÅèóâĀÖÂÖ¬óÈ23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 13



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

ÅĂÚ SPSS Éñăâ¬äóãÈóÚÃîâúæĂÚĀ×èÃîÈ Block Āæñ Total ÿÚøćîÈÉóÂ SPSS 
ĀãÂÝæîÙõÛóãÅèóâĀÖÂÖ¬óÈäñìè¬óÈÛùÅÅæ ĀæñÅèóâĀÖÂÖ¬óÈáóãĂÚÛùÅÅæ
îîÂÉóÂÂòÚ (ÉñÿìĆÚËòÕÿÉÚĂÚ Mixed-design ANOVA)

Effects SS df MS F p

Block 83.367 9

A 20.067 2 10.033 6.964 .006

Error 25.933 18 1.441

Total 129.367 29
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ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

ëââÖõÑóÚ Åøî ËóÿÃöãèØòĈÈ 3
ãöćìîâöäëËóÖõÖ¬óÈÂòÚ

H0: m1=m2= m3
H1: âöÅèóâĀÖÂÖ¬óÈ
äúÜĀÛÛĂÕäúÜĀÛÛìÚ÷ćÈ

ÿÂĆÛÃîâúæÝúä¬èâÂóäØÕæîÈ 10 ÅÚ
āÕãëæòÛæČóÕòÛËóÿÃöãèÂ¬îÚìæòÈ 

a = .05



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

a = .05

ËóÿÃöãèãöćìîÖ¬óÈą Ăë¬ĂÚĀÖ¬æñÖòèĀÜä

Ā×è ĀëÕÈ×÷ÈÃîâúæÃîÈĀÖ¬æñÅÚ



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

a = .05

Ăë¬ËøćîÃîÈÜòÉÉòãáóãĂÚÛùÅÅæ ÿË¬Ú ËÚõÕÃîÈËó

Ăë¬ÉČóÚèÚÂæù¬â

ÂÕ Add

ÂÕ Analyze ĄGeneral Linear Model ĄRepeated Measures



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

a = .05

Ăë¬ÖòèĀÜäØöćĀëÕÈ×÷ÈĀÖ¬æñÂæù¬âÃîÈÜòÉÉòãÚòĈÚæÈăÜ



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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ÂÕ Options ÿßøćîĂìāÜäĀÂäâĀëÕÈÃîâúæÿßõćâÿÖõâ

Ăë¬ÖòèĀÜäÜòÉÉòãáóãĂÚÂæù¬âØóÈÃèó

ØČóÿÅäøćîÈìâóã×úÂ ÿßøćîÿÜäöãÛÿØöãÛäóãÅú¬

ÜäòÛ ŬPCÕèãèõÙöÃîÈ Bonferroni

ĀëÕÈÅ¬óë×õÖõßääÔÚó

ĀëÕÈÅ¬ó Partial eta-squared



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

a = .05

Å¬óÿÊæöćãĀæñë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚÃîÈ
äëËóÖõËóÿÃöãèĀÖ¬æñãöćìî



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 21

Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

F(2, 18) = 6.964, p= .006



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

a = .05

ÖóäóÈÚöĈÿÜĆÚÂóäØÕëîÛÕèã Multivariate
Analysis of Variance ĂìÕúÅä¬óèą 
Ì÷ćÈÿÜĆÚÂóäØÕëîÛØöćÕöÂè¬óĂÚ Slide ØöćĀæè 
ĀÖ¬ÿäóãòÈăâ¬æÈäóãæñÿîöãÕĂÚèõËóÚöĈ 

ÉóÂÖóäóÈÚöĈ ßÛÝæîã¬óÈâöÚòãëČóÅòÎÿË¬ÚÿÕöãèÂòÚ



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3ãöćìî ĀæñĂìÅñĀÚÚ

äëËóÖõ

a = .05

ÝæÂóäÿÜäöãÛÿØöãÛäóãÅú¬ Ì÷ćÈÅ¬ó păÕÜäòÛÕèãèõÙöÃîÈ Bonferroni Āæè
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p= .006

a = .05

Reject H0

p< a

Repeated Measure ANOVA ÂóäÿÜäöãÛÿØöãÛäóãÅú¬

äëËóÖõÃîÈËóÿÃöãè 3ãöćìî
ĀÖÂÖ¬óÈÂòÚ

ãöćìî A vs. B p= 1.000 > a

äëËóÖõãöćìî A Āæñ B ăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ

ãöćìî A vs. C p= .025 < a

äëËóÖõãöćìî C ÕöÂè¬óãöćìî B îã¬óÈâöÚòãëČóÅòÎ

ãöćìî B vs. C p= .077 > a

äëËóÖõãöćìî B Āæñ C ăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ

A  B  C



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅÂóäÂäñÉóãÃîÈÃîâúæĂÚĀÖ¬æñÂæù¬âÿÜĆÚāÅÈÜÂÖõ
Áë×õÖõÚöĈÅÈØÚÖ¬îÂóäæñÿâõÕĂÚÃîÚöĈ

ÅÿâØäõÂÌ°ÅèóâĀÜäÜäèÚä¬èâ (Covariance Matrix) ÃîÈÅñĀÚÚĂÚĀÖ¬æñÂæù¬ââö
ÅèóâĀÜäÜäèÚÿØ¬óÂòÚ ĀæñÅèóâĀÜäÜäèÚä¬èâÿØ¬óÂòÚ
ÁÉñÿäöãÂÿâØäõÂÌ°äúÜĀÛÛÚöĈè¬óÿâØäõÂÌ°ëââóÖäÜäñÂîÛÕèãëîÈë¬èÚ (Compound 

Symmetry)
ÁîóÉÿäöãÂÃîÖÂæÈÿÛøĈîÈÖÚÚöĈè¬ó
ÂóäÿÜĆÚØäÈÂæâ (Sphericity)

Âæù¬âØöć1 Âæù¬âØöć2 Âæù¬âØöć3 Âæù¬âØöć4

Âæù¬âØöć1 „

Âæù¬âØöć2 ”„ „

Âæù¬âØöć3 ”„ ”„ „

Âæù¬âØöć4 ”„ ”„ ”„ „



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅÂóäæñÿâõÕÃîÖÂæÈÚöĈ âöÝæÅ¬îÚÃóÈâóÂ
ÅÃîÖÂæÈÿÛøĈîÈÖÚÚöĈ ĀØÛÿÜĆÚăÜăâ¬ăÕĂÚÅèóâÿÜĆÚÉäõÈ ÿË¬Ú
ÁÂóäÿÂĆÛÃîâúæĂÚäñãñãóè ÃîâúæØöćÿÂĆÛĂÚÿèæóĂÂæÿÅöãÈÂòÚ ÉñâöÅèóâëòâßòÚÙ°
âóÂÂè¬óÂóäÿÂĆÛÃîâúæĂÚÿèæóØöćăâ¬ĂÂæÿÅöãÈÂòÚ

ÅäòĈÈØöć1ÅäòĈÈØöć2ÅäòĈÈØöć3ÅäòĈÈØöć4

ÅäòĈÈØöć1 ρ

ÅäòĈÈØöć2 Ȣχ ρ

ÅäòĈÈØöć3 Ȣτω Ȣχ ρ

ÅäòĈÈØöć4 Ȣστ Ȣτω Ȣχ ρ



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅìóÂÃîÖÂæÈÿÛøĈîÈÖÚÚöĈ ăâ¬×úÂÖîÈ ÂóäĀÂăÃëóâóä×ØČóăÕÕèã 3èõÙö
ÁÂóäĀÂăÃāÕãÂóäÜäòÛÅ¬ó FÕèãèõÙöÃîÈ Greenhouse & Geisser(1959) ìäøîèõÙöÃîÈ 

Huynh & Feldt(1976)
ÁÂóäĂËèõÙöÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛßìù (Multivariate Analysis of 

Variance) 
ÁĂËÂóäèõÿÅäóñì°ßìùäñÕòÛ (Multilevel Models)āÕãâöÂóäÉòÕÂóäÅèóâĀÜäÜäèÚä¬èâ
äñìè¬óÈÖòèĀÜä

ÅĂÚØöćÚöĈÉñÿÚÚÿÊßóñèõÙöĀäÂÿØ¬óÚòĈÚ



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅÂóäÖäèÉëîÛÂóäÿÜĆÚØäÈÂæâ (Sphericity) ëóâóä×ØÕëîÛăÕÕèãèõÙöÃîÈ 
Mauchly
Áë×õÖõÚöĈ ăÕäòÛÝæÂäñØÛÉóÂÉČóÚèÚÂæù¬âÖòèîã¬óÈ (×óÚîãāîÂóëØöćÉñĀÖÂÖ¬óÈ×÷È
äñÕòÛÚòãëČóÅòÎÚîã) ÕòÈÚòĈÚÉ÷Èăâ¬ÅèäĂËÖäèÉëîÛ



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅĂìÕúÅ¬ó Epsilon Ì÷ćÈÿÜĆÚÂóäèòÕäñÕòÛÂóäăÕäòÛÝæÂäñØÛÉóÂÂóäæñÿâõÕ
ÃîÖÂæÈÿÛøĈîÈÖÚÚöĈĀØÚ
ÁìóÂâöÅ¬óĂÕÅ¬óìÚ÷ćÈØöćâö Epsilon = 1 ëóâóä×ÛîÂè¬óÃîÖÂæÈÿÛøĈîÈÖÚÚöĈăâ¬ăÕäòÛÂóä
æñÿâõÕ



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅìóÂ Epsilon âöÅ¬óÚîãÂè¬ó 1 ØòĈÈìâÕ ĂìÕúÅ¬ó Epsilon ÃîÈ Greenhouse-
Geisser
ÁìóÅ¬óÚîãÂè¬ó .75 ĂìĂËÂóäØÕëîÛĀÛÛ Greenhouse-Geisser
ÁìóÅ¬óëúÈÂè¬óìäøîÿØ¬óÂòÛ .75 ĂìĂËÂóäØÕëîÛÃîÈ Huynh-Feldt(ĀÖ¬×óĂË Greenhouse-Geisser
ÂĆăâ¬ăÕäòÛÅèóâĀÖÂÖ¬óÈâóÂÚòÂ)

ìóÂÂóäØČóÖóâÅČóĀÚñÚČóÚöĈ ÕúÌòÛÌîÚÿÂõÚăÜ îóÉÉñĂËÂóäØÕëîÛÃîÈ 
Greenhouse-GeisserØòĈÈìâÕ āÕãăâ¬ÖîÈëÚĂÉÃîÖÂæÈÿÛøĈîÈÖÚÚöĈÿæã



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅÝæÂóäØÕëîÛ Greenhouse-GeisserĀæñ Huynh-FeldtÕúăÕÉóÂÖóäóÈ
ÃóÈæ¬óÈ
ÅèõÙö Lower-bound ÿÜĆÚèõÙöØöćÂČóæòÈÚîãØöćëùÕ ăâ¬ÅèäĂËîã¬óÈÿÕĆÕÃóÕ



ÃîÖÂæÈÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ
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ÅĂÚÂóäÿÜäöãÛÿØöãÛäóãÅú¬ ìóÂÃîÖÂæÈÿÛøĈîÈÖÚØöćÿâØäõÂÌ°ÅèóâĀÜäÜäèÚä¬èâ
ÿÜĆÚØäÈÂæâ (Sphericity) ×úÂæñÿâõÕ ĂìØČó Dependent t-test ØöæñÅú¬ Āæè
ĀÂăÃäñÕòÛ Alpha ÕèãèõÙöÃîÈ Bonferroni (ìäøîèõÙöîøćÚ ÿË¬Ú Holm) ÕèãÖÚÿîÈ



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ø¬óÚÿÂĆÛÃîâúæ 200ÅÚ ÿßøćî
ÿÜäöãÛÿØöãÛäñÕòÛÅèóâÿÅäöãÕ
ĂÚË¬èÈÿèæó 4Ë¬èÈĂÚĀÖ¬æñèòÚ
(ÿËó, ÂæóÈèòÚ, ÿãĆÚ, Â¬îÚÚîÚ)

ëââÖõÑóÚ Åøî äñÕòÛÅèóâÿÅäöãÕ
ĀÖÂÖ¬óÈÂòÚĂÚĀÖ¬æñË¬èÈÿèæó

H0: m1=m2= m3= m4
H1: âöÅèóâĀÖÂÖ¬óÈ
äúÜĀÛÛĂÕäúÜĀÛÛìÚ÷ćÈ

ÿÂĆÛÃîâúæÅÚØČóÈóÚÛäõêòØĂÚèòÚÙääâÕó 200 ÅÚ
āÕãĂËĀÛÛëîÛ×óâÅèóâÿÅäöãÕ



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ø¬óÚÿÂĆÛÃîâúæ 200ÅÚ ÿßøćî
ÿÜäöãÛÿØöãÛäñÕòÛÅèóâÿÅäöãÕ
ĂÚË¬èÈÿèæó 4Ë¬èÈĂÚĀÖ¬æñèòÚ
(ÿËó, ÂæóÈèòÚ, ÿãĆÚ, Â¬îÚÚîÚ)



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ø¬óÚÿÂĆÛÃîâúæ 200ÅÚ ÿßøćî
ÿÜäöãÛÿØöãÛäñÕòÛÅèóâÿÅäöãÕ
ĂÚË¬èÈÿèæó 4Ë¬èÈĂÚĀÖ¬æñèòÚ
(ÿËó, ÂæóÈèòÚ, ÿãĆÚ, Â¬îÚÚîÚ)

Epsilon ÃîÈ Greenhouse-GeisserâóÂÂè¬ó .75
ĂËèõÙöÃîÈ Huynh-Feldt



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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Ø¬óÚÿÂĆÛÃîâúæ 200ÅÚ ÿßøćî
ÿÜäöãÛÿØöãÛäñÕòÛÅèóâÿÅäöãÕ
ĂÚË¬èÈÿèæó 4Ë¬èÈĂÚĀÖ¬æñèòÚ
(ÿËó, ÂæóÈèòÚ, ÿãĆÚ, Â¬îÚÚîÚ)

F(2.36, 469.02) = 50.28, p< .001



ÂóäÿÜäöãÛÿØöãÛâóÂÂè¬ó 2 Âæù¬â
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ÝæÂóäÿÜäöãÛÿØöãÛäóãÅú¬ āÕãÂóäèõÿÅäóñì°Õèã Dependent t-test ÕèãÖÚÿîÈ

Åú¬ÿÜäöãÛÿØöãÛ t(199) p
Bonferroni

(ŬPC = .05/6)
Holm

ÿËó ·ÂæóÈèòÚ-9.293 .000 TRUE TRUE (ŬPC = .05/1)

ÿËó ·ÿãĆÚ-7.314 .000 TRUE TRUE (ŬPC = .05/2)

ÿËó ·Â¬îÚÚîÚ0.173 .863 FALSE FALSE (ŬPC = .05/6)

ÂæóÈèòÚ·ÿãĆÚ1.169 .244 FALSE FALSE (ŬPC = .05/5)

ÂæóÈèòÚ ·Â¬îÚÚîÚ7.809 .000 TRUE TRUE (ŬPC = .05/3)

ÿãĆÚ ·Â¬îÚÚîÚ7.944 .000 TRUE TRUE (ŬPC = .05/4)
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p< .001

a = .05

Reject H0

p< a

Repeated Measure ANOVA ÂóäÿÜäöãÛÿØöãÛäóãÅú¬

ÅèóâÿÅäöãÕĂÚĀÖ¬æñË¬èÈÿèæó
ĀÖÂÖ¬óÈÂòÚ

ÅÅèóâÿÅäöãÕË¬èÈÿãĆÚĀæñÂæóÈèòÚăâ¬ĀÖÂÖ¬óÈÂòÚ
îã¬óÈâöÚòãëČóÅòÎ

ÅÅèóâÿÅäöãÕÖîÚÿËóĀæñÂ¬îÚÚîÚăâ¬ĀÖÂÖ¬óÈÂòÚ
îã¬óÈâöÚòãëČóÅòÎ

ÅÅèóâÿÅäöãÕÅú¬îøćÚ ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ

ÿËó Â¬îÚÚîÚ ÿãĆÚ ÂæóÈèòÚ

ÂóäÿÜäöãÛÿØöãÛÝææòßÙ°Å¬óÿÊæöćãØöćëúÈÂè¬ó

ÿËó ·ÂæóÈèòÚp< aPC ÂæóÈèòÚ

ÿËó ·ÿãĆÚ p< aPC ÿãĆÚ

ÿËó ·Â¬îÚÚîÚp> aPC -

ÂæóÈèòÚ·ÿãĆÚ p> aPC -

ÂæóÈèòÚ ·Â¬îÚÚîÚp< aPC ÂæóÈèòÚ

ÿãĆÚ ·Â¬îÚÚîÚp< aPC ÿãĆÚ



Ë¬èÈÿËøćîâòćÚÃîÈÂóäÿÜäöãÛÿØöãÛäóãÅú¬
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Åëóâóä×ĂËÃîâúæÉóÂÝæÂóäèõÿÅäóñì°ÃîÈ SPSS ăÕÿæã ìóÂÂČóìÚÕĂìâöÂóä
ÅèÛÅùâ Familywise error rate Āæè

Simultaneous Confidence Interval
āÕãĂËèõÙöÃîÈ Bonferroni



ÃÚóÕîõØÙõßæ
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ÅÅ¬óë×õÖõØöćĂËĂÚÂóääóãÈóÚÅæóãÂòÛ One-way ANOVA 
ÁEta Squared Āæñ Omega SquaredëČóìäòÛìóÃÚóÕîõØÙõßæÃîÈÜòÉÉòã
ÁCohen³s dëČóìäòÛÂóäÿÜäöãÛÿØöãÛäóãÅú¬



ÃÚóÕîõØÙõßæ
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ÅĀÖ¬ĂÚÂóäÅČóÚèÔë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâ ÉñâöĀÚèÅõÕîãú¬ëóâäúÜĀÛÛ
ÕèãÂòÚ (ÅæóãÂòÛ Dependent t-test)

1. ĂËë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚÃîÈÂæù¬âÅèÛÅùâ ìäøîÂæù¬âØöćăâ¬ăÕäòÛÂóäĀØäÂĀÌÈ 
2. ĂËë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâ (Pooled standard deviation)
3. ĂËë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚÃîÈÅ¬óÿÜæöćãÚĀÜæÈ

ÅÝâÉñăâ¬Âæ¬óè×÷ÈèõÙöÂóäĂÚÃîØöć 3 ÿÚøćîÈÉóÂè¬óÌòÛÌîÚ ĀÜæÅèóâìâóãăÕãóÂ
âóÂ Āæñăâ¬ëóâóä×ÚČóÃÚóÕîõØÙõßæØöćăÕăÜÿÜäöãÛÿØöãÛÂòÛĀÚèØóÈÂóäĀÜæ
ÅèóâìâóãÃîÈ Cohen ăÕ
ÁÌ÷ćÈ Partial Eta-squared ØöćäóãÈóÚîãú¬ĂÚ SPSS îãú¬ĂÚìâèÕÚöĈ



ÃÚóÕîõØÙõßæ
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ÅEta Squared Āæñ Omega Squared ÉñĂËë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâ
ÿØ¬óÚòĈÚ
ÅèõÙöÂóäÈ¬óãØöćëùÕØöćĂËÅČóÚèÔ Åøî
ÁĀÜæÈÜòÉÉòãáóãĂÚÛùÅÅæÿÜĆÚÜòÉÉòãäñìè¬óÈÛùÅÅæ
ÁÚČóÃîâúæăÜèõÿÅäóñì°ĀÛÛ One-way ANOVA ÜÂÖõ 
Áìó Eta Squared Āæñ Omega Squared ÉóÂÝæÂóäèõÿÅäóñì°ÚòĈÚ
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–
ὛὛ

ὛὛ

ρχψφχȢψτ

ςςωτψχȢρφ
Ȣπχχ


ὛὛ Ὧ ρὓὛ

ὛὛ ὓὛ
ρχψφχȢψτσẗςφυȢψυ

ςςωτψχȢρφςφυȢψυ
Ȣπχτ



ÃÚóÕîõØÙõßæ
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Åë¬èÚ Cohen³s dëČóìäòÛÂóäÿÜäöãÛÿØöãÛäóãÅú¬ĂìÚČóÝæë×õÖõßääÔÚó ăÜìó
ë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚÃîÈÂæù¬âÅèÛÅùâ (×óâö) ìäøîë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚ
ä¬èâ
Åë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâ ëóâóä×èõÿÅäóñì°ăÕÉóÂäóÂØöćëîÈÃîÈ MSError
ÃîÈ One-way ANOVA

ὛὈ ὓὛ
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ĂìÅèóâÿÅäöãÕĂÚÖîÚÿËóÿÜĆÚÂæù¬âÅèÛÅùâ

ὨÿËóÂæóÈèòÚ
σωȢσπστωȢςσψ

ρπȢτπτ
πȢωυυ

ὨÿËóÿãĆÚ
σωȢσπστψȢπφσ

ρπȢτπτ
πȢψτς

ὨÿËóÂ¬îÚÚîÚ
σωȢσπσσωȢρφω

ρπȢτπτ
πȢπρσ

ὨÂæóÈèòÚÿãĆÚ
τωȢςσψτψȢπφσ

ρπȢτπτ
πȢρρσ

ὨÂæóÈèòÚÂ¬îÚÚîÚ
τωȢςσψσωȢρφω

ρπȢτπτ
πȢωφψ

ὨÿãĆÚÂ¬îÚÚîÚ
τψȢπφσσωȢρφω

ρπȢτπτ
πȢψυυ
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ĂËë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâĂÚÂóäìóÃÚóÕîõØÙõßæ

ὨÿËóÂæóÈèòÚ
σωȢσπστωȢςσψ

ρφȢσπυ
πȢφπω

ὨÿËóÿãĆÚ
σωȢσπστψȢπφσ

ρφȢσπυ
πȢυσχ

ὨÿËóÂ¬îÚÚîÚ
σωȢσπσσωȢρφω

ρφȢσπυ
πȢππψ

ὨÂæóÈèòÚÿãĆÚ
τωȢςσψτψȢπφσ

ρφȢσπυ
πȢπχς

ὨÂæóÈèòÚÂ¬îÚÚîÚ
τωȢςσψσωȢρφω

ρφȢσπυ
πȢφρψ

ὨÿãĆÚÂ¬îÚÚîÚ
τψȢπφσσωȢρφω

ρφȢσπυ
πȢυτυ

ὛὈ ςφυȢψυσρφȢσπυ



ÂóäÿÃöãÚäóãÈóÚ

ÅÈóÚèõÉòãÚöĈÖîÈÂóäÿÜäöãÛÿØöãÛäëËóÖõÃîÈËóÿÃöãèãöćìî A (M= 5.0, SD= 
2.16), ãöćìî B (M= 5.4, SD= 2.17), Āæñãöćìî C (M= 6.9, SD= 1.66) 
āÕãÂóäĂìÝúä¬èâÂóäØÕæîÈ 10 ÅÚËõâØòĈÈ 3 ãöćìî ÉóÂÂóäØÕëîÛÕèãÂóä
èõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈó (Repeated-measures ANOVA) ßÛè¬ó
ËóÿÃöãèØòĈÈ 3 ãöćìîâöäëËóÖõĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ, F(2, 18) = 6.96, p
= .006, ɤ2 = .09, ÿâøćîÿÜäöãÛÿØöãÛäóãÅú¬ÕèãèõÙöÃîÈ Bonferroni (ŬPC= 
.05/3 = .017) ßÛè¬óãöćìî A âöäëËóÖõĀã¬Âè¬óãöćìî C îã¬óÈâöÚòãëČóÅòÎ (p< 
ŬPC, d = -0.94) ĀÖ¬ãöćìî B ăâ¬ĀÖÂÖ¬óÈÉóÂãöćìî A Āæñãöćìî C îã¬óÈâö
ÚòãëČóÅòÎ (ps> ŬPC, ds= -0.20 Āæñ -0.75)a
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aÂóäÅČóÚèÔÃÚóÕîõØÙõßæØòĈÈ ɤ2Āæñ dĂËèõÙöÂóäìóäÕèãë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâäñìè¬óÈÂæù¬â



ÂóäÿÃöãÚäóãÈóÚ

ÅÈóÚèõÉòãÚöĈÖîÈÂóäÿÜäöãÛÿØöãÛÅèóâÿÅäöãÕĂÚ 4 Ë¬èÈÿèæóÃîÈÝúä¬èâÂóä
ØÕæîÈÉČóÚèÚ 200 ÅÚ āÕãÖóäóÈØöć 1 ĀëÕÈë×õÖõßääÔÚóÃîÈÅèóâÿÅäöãÕĂÚ
ĀÖ¬æñË¬èÈÿèæó ÉóÂÂóäØÕëîÛÕèãÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈó
(Repeated-measures ANOVA) āÕãÂóäØÕëîÛÃîÈ Huynh Āæñ Feldt
(Greenhouse-GeisserEpsilon = .78) ßÛè¬óÅèóâÿÅäöãÕĂÚ 4 Ë¬èÈÿèæó 
ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ, F(2.36, 469.02) = 50.28, p< .001 , ɤ2 =
.074
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ÿèæó M SD

ÿËó39.30 10.40

ÂæóÈèòÚ49.24 20.80

ÿãĆÚ48.06 20.63

Â¬îÚÚîÚ39.17 9.85

ÖóäóÈØöć 1ĀëÕÈÅ¬óÿÊæöćãĀæñë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚ
ÃîÈÅèóâÿÅäöãÕĂÚĀÖ¬æñË¬èÈÿèæó



ÂóäÿÃöãÚäóãÈóÚ

ÅÿâøćîÿÜäöãÛÿØöãÛäóãÅú¬ÕèãèõÙöÃîÈ Bonferroni (ŬPC= .05/6 = .008) ßÛè¬ó
ÿèæóÿËóĀæñÿèæóÂ¬îÚÚîÚ ÅèóâÿÅäöãÕăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ (p> 
ŬPC, d = 0.008)ÿË¬ÚÿÕöãèÂòÛÿèæóÿãĆÚĀæñÿèæóÂæóÈèòÚØöćÅèóâÿÅäöãÕăâ¬
ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ (p> ŬPC, d = 0.0072)ĀÖ¬ÂóäÿÜäöãÛÿØöãÛÅú¬
îøćÚĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ (p< ŬPC) Âæ¬óèÅøî ÿèæóÿãĆÚĀæñÂæóÈèòÚâö
ÅèóâÿÅäöãÕëúÈÂè¬óÿèæóÿËóĀæñÂ¬îÚÚîÚ, d(ÿËó ·ÂæóÈèòÚ)= -0.61, d(ÿËó 
·ÿãĆÚ)= -0.54, d(ÂæóÈèòÚ ·Â¬îÚÚîÚ)= -0.97,d(ÿãĆÚ·Â¬îÚÚîÚ)= -
0.86a
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aÂóäÅČóÚèÔÃÚóÕîõØÙõßæØòĈÈ ɤ2Āæñ dĂËèõÙöÂóäìóäÕèãë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâäñìè¬óÈÂæù¬â



ÂČóæòÈĂÚÂóäØÕëîÛØóÈë×õÖõ

ÅĂËāÜäĀÂäâ G*POWER 3 āÕã
ÁÿæøîÂÂæù¬âë×õÖõØöćÖîÈÂóäØÕëîÛ Åøî F-tests
ÁÿæøîÂë×õÖõØöćĂËØÕëîÛ Åøî ANOVA: Repeated measures, within factors
ÁÿæøîÂè¬óÉñìóÂČóæòÈĂÚÂóäØÕëîÛ Åøî Post hoc: Compute achieved power ·

given a, sample size and effect size
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ÂČóæòÈĂÚÂóäØÕëîÛØóÈë×õÖõ

ÅÖòèîã¬óÈÿäøćîÈÂóäÿÜäöãÛÿØöãÛËóÿÃöãè
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ÃÚóÕîõØÙõßæ (ÂÕ Determine ÿßøćîÅČóÚèÔ 
Cohen³s fÉóÂ Partial eta-squared ÉóÂ SPSS)

Å¬óîòæà¬ó

ÉČóÚèÚÛæĆîÂØòĈÈìâÕ

ÉČóÚèÚÂæù¬âØöćÉČóĀÚÂÛæĆîÂ

ÿÚøćîÈÉóÂăâ¬âö Between-subject factor Ë¬îÈÚöĈÉ÷ÈÿÜĆÚ 1

ÉČóÚèÚÅ¬óÿÊæöćãØöćÿÜäöãÛÿØöãÛáóãĂÚÂæù¬â

Å¬óÿÊæöćãÃîÈÅ¬óëìëòâßòÚÙ°
äñìè¬óÈÅñĀÚÚĂÚĀÖ¬æñÂæù¬â

Å¬ó Epsilon ÃîÈèõÙöĂÚÂóäØÕëîÛ ÿË¬Ú 
Greenhouse-Geisser, Huynh-Feldt
ìóÂăâ¬ĂËèõÙöØóÈÿæøîÂÚöĈ ĂìĂë¬Å¬óÿØ¬óÂòÛ 1

Å¬óëìëòâßòÚÙ°ÿÊæöćãÃîÈÖòèĀÜäèòÕÌČĈó
Å¬ó Epsilon ÂČóæòÈĂÚÂóäØÕëîÛëââÖõÑóÚØóÈë×õÖõ



ÂČóæòÈĂÚÂóäØÕëîÛØóÈë×õÖõ
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Partial Eta-Squared 
(ØöćäóãÈóÚĂÚ SPSS)

SSError

SSA

Å¬ó Cohen³s f



ÂóäÂČóìÚÕÃÚóÕÂæù¬âÖòèîã¬óÈ

ÅÂóäÂČóìÚÕÃÚóÕÂæù¬âÖòèîã¬óÈĂÚ Repeated measures ANOVA âù¬ÈÿÚÚØöć
ÂóäØÕëîÛÂČóæòÈÿØ¬óÚòĈÚ
ÅÂóäÂČóìÚÕÃÚóÕÂæù¬âÖòèîã¬óÈÖóâÂČóæòÈØöćÖîÈÂóä ëóâóä×ØČóăÕāÕãĂË
āÜäĀÂäâ G*POWER 3 Ë¬èã
ÁÿæøîÂÂæù¬âë×õÖõØöćÖîÈÂóäØÕëîÛ Åøî F-tests
ÁÿæøîÂë×õÖõØöćĂËØÕëîÛ Åøî ANOVA: Repeated measures, within factors
ÁÿæøîÂè¬óÉñìóÃÚóÕÂæù¬âÖòèîã¬óÈ Åøî A Priori: Compute required sample size ·

given a, power and effect size
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ÂóäÂČóìÚÕÃÚóÕÂæù¬âÖòèîã¬óÈ

ÅÿË¬Ú Ø¬óÚÖîÈÂóäØÕëîÛîÅÖõØöćÝúä¬èâÂóäØÕæîÈâöÖ¬î 5ÜäñÿØéè¬óĀÖÂÖ¬óÈ
ÂòÚìäøîăâ¬ ÉÈÅČóÚèÔÉČóÚèÚÝúä¬èâÂóäØÕæîÈÿßøćîĂìăÕÂČóæòÈîã¬óÈÚîã .80
ÁÃÚóÕÅèóâĀÖÂÖ¬óÈäñìè¬óÈîÅÖõ ÅõÕÿÜĆÚ Partial Eta-Squared = .40 (ÿâøćîÚČóÅèóâ
ĀÖÂÖ¬óÈäñìè¬óÈÛùÅÅæîîÂăÜĀæè)
ÁŬ= .05
ÁÅèóâëòâßòÚÙ°äñìè¬óÈîÅÖõØöćâöĂÚĀÖ¬æñÜäñÿØéÿØ¬óÂòÛ 0(ÿÜĆÚĀÚèØóÈØöćÿÃâÈèÕ 
ÿÚøćîÈÉóÂÂČóæòÈÉñÚîã ÖîÈÂóäÉČóÚèÚÂæù¬âÖòèîã¬óÈâóÂ)
ÁÅ¬ó Epsilon ÖòĈÈĂìÿØ¬óÂòÛ Lower-bound Ì÷ćÈÂòÛ 1/(k·1) = 1/(5 ·1) = 0.25 (ÿÜĆÚ
ĀÚèØóÈØöćÿÃâÈèÕÿË¬ÚÂòÚ)
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ÂČóæòÈĂÚÂóäØÕëîÛØóÈë×õÖõ
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ÉČóÚèÚÂæù¬âÿØ¬óÂòÛ 1ÿÚøćîÈÉóÂ
ăâ¬âö Between-subject factor

ÿÜäöãÛÿØöãÛ 5 ÜäñÿØé

ÉČóÚèÚÂæù¬âÖòèîã¬óÈ (ÛæĆîÂ) îã¬óÈÚîã 12 ÅÚ



ÂóäèõÿÅäóñì°ÅèóâĀÖÂÖ¬óÈ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäèõÿÅäóñì°ÅèóâĀÖÂÖ¬óÈĀæñÂóäèõÿÅäóñì°ĀÚèāÚâ

ÅÂóäèõÿÅäóñì°ÅèóâĀÖÂÖ¬óÈ ÿÜĆÚîöÂèõÙöØöćĂËĂÚÂóäÿÃóĂÉÅèóâĀÖÂÖ¬óÈäñìè¬óÈ
Å¬óÿÊæöćã
Åăâ¬ÿìâøîÚÂòÛ One-way ANOVA SPSS ăâ¬ëóâóä×ÂČóìÚÕëòâÜäñëõØÙõċÅèóâ
ĀÖÂÖ¬óÈăÕÕèãÖÚÿîÈāÕãÈ¬óã
ÅĀÖ¬ SPSS ăÕĂìäúÜĀÛÛÅèóâĀÖÂÖ¬óÈâóÖäÑóÚ Åøî Deviation, Simple, 

Difference, Helmert, Repeated, ìäøîPolynomial
ÅìóÂÖîÈÂóäÂČóìÚÕëòâÜäñëõØÙõċÅèóâĀÖÂÖ¬óÈÕèãÖÚÿîÈ ĂìÕúäóãæñÿîöãÕØöć 

http://studysites.uk.sagepub.com/field4e/study/olivertwisted/chapter1
3.pdf
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http://studysites.uk.sagepub.com/field4e/study/olivertwisted/chapter13.pdf
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äúÜĀÛÛ ÅèóâĀÖÂÖ¬óÈØöć 1 ÅèóâĀÖÂÖ¬óÈØöć 2 ÜäñāãËÚ°

Deviation (First)2vs. (1, 2, 3) 3 vs. (1, 2, 3)ØÕëîÛîõØÙõßæÃîÈĀÖ¬æñÂæù¬âÂòÛāÕãäèâ

Deviation (Last) 1 vs. (1, 2, 3) 2 vs. (1, 2, 3)ØÕëîÛîõØÙõßæÃîÈĀÖ¬æñÂæù¬âÂòÛāÕãäèâ

Simple (First) 1 vs. 2 1 vs. 3 ØÕëîÛîõØÙõßæÿÜäöãÛÿØöãÛÂòÛÂæù¬âîóÈîõÈ 
(Âæù¬âĀäÂ)

Simple (Last) 3 vs. 1 3vs. 2 ØÕëîÛîõØÙõßæÿÜäöãÛÿØöãÛÂòÛÂæù¬âîóÈîõÈ 
(Âæù¬âëùÕØóã)

Repeated 1 vs. 2 2 vs. 3 ØÕëîÛîõØÙõßæÃîÈÂóäÿßõćâÃ÷ĈÚØöæñäñÕòÛ
(ÿË¬Ú ÿèæó)

Helmert 1 vs. (2, 3) 2 vs. 3 ØÕëîÛîõØÙõßæä¬èââóÂÂè¬ó 1 ÜòÉÉòãÿË¬Ú 
ÅèÛÅùâ ãóìæîÂ ãóÉäõÈ

Difference
(Reversed Helmert)

3 vs. (1,2) 2vs. 1 ØÕëîÛîõØÙõßæä¬èââóÂÂè¬ó 1 ÜòÉÉòãÿË¬Ú 
ÅèÛÅùâ ãóìæîÂ ãóÉäõÈ

Polynomial ÿìâøîÚĂÚÂóäèõÿÅäóñì°ĀÚèāÚâìóäúÜĀÛÛÂóäÿÜæöćãÚĀÜæÈ

ØÕëîÛ 3 äñÕòÛ
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äúÜĀÛÛ ÅèóâĀÖÂÖ¬óÈØöć 1 ÅèóâĀÖÂÖ¬óÈØöć 2 ÅèóâĀÖÂÖ¬óÈØöć 3

Deviation (First) 2vs. (1, 2, 3, 4) 3 vs. (1, 2, 3, 4) 4 vs. (1, 2, 3, 4)

Deviation (Last) 1 vs. (1, 2, 3,4) 2 vs. (1, 2, 3,4) 2 vs. (1, 2, 3,4)

Simple (First) 1 vs. 2 1 vs. 3 1 vs. 4

Simple (Last) 4 vs. 1 4vs. 2 4vs. 3

Repeated 1 vs. 2 2 vs. 3 3 vs. 4

Helmert 1 vs. (2, 3, 4) 2 vs. (3, 4) 3 vs. 4

Difference
(Reversed Helmert)

4 vs. (1,2, 3) 3vs. (1, 2) 2vs. 1

Polynomial ÿìâøîÚĂÚÂóäèõÿÅäóñì°ĀÚèāÚâ

ØÕëîÛ 4 äñÕòÛ



ÂóäèõÿÅäóñì°ÅèóâĀÖÂÖ¬óÈĀæñÂóäèõÿÅäóñì°ĀÚèāÚâ

ÅÿË¬Ú ËóÿÃöãèãöćìî A ÿÜĆÚãöćìîÿÂ¬óĀÂ¬ Āæñ ãöćìî B Āæñ C ÿÜĆÚãöćìîĂìâ¬ ØÕëîÛ
ÁA vs. (B, C)
ÁB vs. C
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ĂËèõÙöÃîÈ Helmert

ÿæøîÂèõÙöØöćÖîÈÂóä

ÂÕ Change

ìóÂ Ŭ= .05/2 = .025 Ýæăâ¬×÷ÈäñÕòÛÚòãëČóÅòÎ



ÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛ
ÿÂöćãèÃîÈÂòÚëîÈØóÈ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ

ÅĂÚÂóäÿÜäöãÛÿØöãÛÅ¬óÿÊæöćãĀÛÛÿÂöćãèÃîÈÂòÚ ÂóäÿÜäöãÛÿØöãÛëóâóä×
ÿÜäöãÛÿØöãÛāÕãÂóäĀÛ¬ÈÂæù¬âÿÂõÕÉóÂ 2ÜòÉÉòã
Åë×õÖõÚöĈÿäöãÂè¬ó Two-way Repeated-Measure ANOVA
ÅĀÖÂÖ¬óÈÉóÂ Two-way Factorial ANOVA Øöć 2ÜòÉÉòãÚòĈÚÿÜĆÚÂóäÿÜäöãÛÿØöãÛ
Å¬óÿÊæöćãĀÛÛăâ¬ÿÂöćãèÃîÈÂòÚ
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ

ÅÿË¬Ú ĂìÝúä¬èâÂóäØÕæîÈĀÖ¬æñÅÚ ÜäñÿâõÚè¬óâöĀÚèāÚâÉñÿÃóäóÚÅóØòĈÈ 4 
Âæù¬âÚöĈâóÂÚîãÿßöãÈĂÕ äóÚÅóÃîÈäóÅóÜÂÖõÖõÕĀîä° äóÚÅóÃîÈäóÅóÜÂÖõăâ¬
ÖõÕĀîä° äóÚÅóÃîÈäóÅó×úÂÖõÕĀîä° äóÚÅóÃîÈäóÅó×úÂăâ¬ÖõÕĀîä°
ÅÜòÉÉòãØöćÿÜäöãÛÿØöãÛ Åøî ÂóäÖõÕĀîä° ĀæñäóÅóëõÚÅó
ÅÅ¬óÿÊæöćãØòĈÈ 4 ÿÂöćãèÃîÈÂòÚ ÿßäóñèòÕÉóÂÅÚÿÕöãèÂòÚ
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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SSTotal

SSBlock
(Between-person)

SSWithin
(Within-person)

SSA SSB SSA³B SSError



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ

ÅÂäñÛèÚÂóäÅæóãÂòÛ Two-way Factorial ANOVA 
ÁìóÂîõØÙõßæä¬èâ×÷ÈäñÕòÛÚòãëČóÅòÎ ĂìèõÿÅäóñì°îõØÙõßæìæòÂĀãÂã¬îã
ÁìóÂîõØÙõßæä¬èâăâ¬×÷ÈäñÕòÛÚòãëČóÅòÎ ĂìèõÿÅäóñì°îõØÙõßæìæòÂ

Åëóâóä×ĂË Flowchart ĂÚÛØÃîÈ Two-way Factorial ANOVA ĂÚÂóä
ÖòÕëõÚĂÉăÕ
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

a = .05

ëââÖõÑóÚ Åøî ãöćìîĀæñëúÖä
ËóÿÃöãèâöÜÐõëòâßòÚÙ°Ö¬îäëËóÖõ

H1: äúÜĀÛÛÅèóâËîÛËó
ÿÃöãèëúÖäÖ¬óÈą ĂÚĀÖ¬æñ
ãöćìîăâ¬ĀÖÂÖ¬óÈÂòÚ

H1: äúÜĀÛÛÅèóâËîÛËó
ÿÃöãèëúÖäÖ¬óÈą ĂÚĀÖ¬æñ
ãöćìîĀÖÂÖ¬óÈÂòÚ

ÿÂĆÛÃîâúæÝúä¬èâÂóäØÕæîÈ 10 ÅÚ
āÕãëæòÛæČóÕòÛËóÿÃöãèÂ¬îÚìæòÈ 



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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ãöćìî A ãöćìî B ãöćìî C

äëÙääâÕóäëăâ¬âöÚČĈóÖóæäëËóÃóèÎöćÜù¬Ú



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÚõãóâÜòÉÉòãØòĈÈëîÈØöćÖîÈÂóäØÕëîÛ



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

Ăë¬ÖòèĀÜäÖóâäñÕòÛÃîÈãöćìî ĀæñËÚõÕ



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÿæøîÂÜòÉÉòãØòĈÈìâÕăÜØóÈÃèó

Ăë¬ÿÅäøćîÈìâóã×úÂ ÿßøćîØČó Post hoc ëČóìäòÛîõØÙõßæìæòÂ

ÿæøîÂèõÙöÂóäÅèÛÅùâÅèóâÝõÕßæóÕØòĈÈÂæù¬âĂÚ Post hoc



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÂÕ Paste ÿßøćîĂë¬ÅČóëòćÈØÕëîÛîõØÙõßæìæòÂĀãÂã¬îã

ÿÜäöãÛÿØöãÛãöćìî ĂÚĀÖ¬æñËÚõÕËó



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÖäèÉëîÛè¬óÖòèĀÜäîãú¬×úÂÖČóĀìÚ¬Èìäøîăâ¬



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

Å¬óÿÊæöćãĀæñë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚÃîÈ
ĀÖ¬æñÖòèĀÜä (ÿÌææ°)
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÂÕ Plot¦ÿßøćîëäóÈÂäóàÿëÚ

ãöćìî C

ãöćìî B

ãöćìî A

ÙääâÕóăâ¬âöÚČĈóÖóæËóÃóè
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÝæèõÿÅäóñì°ÉóÂ Multivariate Analysis of Variance

îõØÙõßæä¬èâ×÷ÈäñÕòÛÚòãëČóÅòÎ
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

Å¬ó Epsilon ÃîÈ Huynh-FeldtÿÜĆÚ 1
É÷Èăâ¬âöÜòÎìóÿäøćîÈ Sphericity
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îõØÙõßæä¬èâ×÷ÈäñÕòÛÚòãëČóÅòÎ ĄîõØÙõßæìæòÂĀãÂã¬îã
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

îõØÙõßæÃîÈãöćìî ĂÚĀÖ¬æñËÚõÕÃîÈËó

Ŭ= .05/3 = .0167

ÙääâÕó

ăâ¬âöÚČĈóÖóæ

ËóÃóè

Å¬ó pëČóìäòÛîõØÙõßæìæòÂĀãÂã¬îã
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Ýúä¬èâÂóäØÕæîÈ 10ÅÚ Õøćâ
ËóÿÃöãè 3 ãöćìî (A, B, C)
ĀÖ¬æñãöćìîĂìÕøćâ 3ëúÖä

(ÙääâÕó, ăâ¬âöÚČĈóÖóæ, ÃóèÎöćÜù¬Ú)
ĀæñĂìÅñĀÚÚäëËóÖõ

ÙääâÕó

ăâ¬âöÚČĈóÖóæ

ËóÃóè

ŬPC= (.05/3)/3 = .0056

ÂóäÿÜäöãÛÿØöãÛäóãÅú¬äñìè¬óÈãöćìî ĂÚĀÖ¬æñËÚõÕÃîÈËó

Å¬ó pëČóìäòÛÂóäÿÜäöãÛÿØöãÛäóãÅú¬ĀãÂã¬îã
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îõØÙõßæä¬èâäñìè¬óÈ
ãöćìîĀæñËÚõÕÃîÈËóp= .001 < Ŭ

ãöćìîĀæñËÚõÕÃîÈËóâöîõØÙõßæ
ä¬èâÂòÚÖ¬îäëËóÖõ

ÙääâÕó

ăâ¬âöÚČĈóÖóæ

ÃóèÎöćÜù¬Ú

Ŭ= .05

p= .131 > Ŭ

p= .935 > Ŭ

p < .001 < Ŭ

Ŭ= .05/3 = .0167

ËóäëËóÖõÙääâÕó ãöćìî A, B, Āæñ CâöäëËóÖõ
ăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ

ËóĀÛÛăâ¬âöÚČĈóÖóæ ãöćìî A, B, Āæñ Câö
äëËóÖõăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ

ËóÃóèÎöćÜù¬Ú ãöćìî A, B, Āæñ CâöäëËóÖõ
ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ

ØÕëîÛÜÐõëòâßòÚÙ°

ØÕëîÛîõØÙõßæìæòÂĀãÂã¬îã
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ÿÜäöãÛÿØöãÛäóãÅú¬áóãĂÚÂæù¬âËóÿÃöãèÝëâÃóèÎöćÜù¬Ú

A vs. B p= .022 > Ŭ
ËóÃóèãöćìî A âöäëËóÖõăâ¬ĀÖÂÖ¬óÈÉóÂ
ãöćìîBîã¬óÈâöÚòãëČóÅòÎ

A vs. C

B vs. C

p< .001 < Ŭ

p = .001 < Ŭ

ËóÃóèãöćìî C âöäëËóÖõÕöÂè¬óãöćìîA
îã¬óÈâöÚòãëČóÅòÎ

ËóÃóèãöćìî C âöäëËóÖõÕöÂè¬óãöćìîB
îã¬óÈâöÚòãëČóÅòÎ

Ŭ= (.05/3)/3 = .0056



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÃîÖÂæÈ
ÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ

ÅÂóäÂäñÉóãÃîÈÃîâúæĂÚĀÖ¬æñÖòèĀÜäÿÜĆÚāÅÈÜÂÖõ
Áë×õÖõÚöĈÅÈØÚÖ¬îÂóäæñÿâõÕĂÚÃîÚöĈ

ÅÿâØäõÂÌ°ÅèóâĀÜäÜäèÚä¬èâ (Covariance Matrix) ÿÜĆÚĀÛÛØäÈÂæâ 
(Sphericity)
ÁĀÂăÃāÕãĂËèõÙöÃîÈ Greenhouse-Geisserìäøî Huynh-FeldtÕòÈÃîĀÚñÚČóØöćÂæ¬óè
ăÜĂÚ One-way Repeated-measure ANOVA
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÃÚóÕ
îõØÙõßæ

ÅèõÙöÂóäÈ¬óãØöćëùÕØöćĂËÅČóÚèÔ Åøî ĀÜæÈÃîâúæÿÜĆÚÜòÉÉòãäñìè¬óÈÛùÅÅæ ĀæèÚČó
ÃîâúæăÜèõÿÅäóñì°ĀÛÛ Two-way Factorial ANOVA Āæèìó Eta Squared 
Āæñ Omega Squared ÉóÂÝæÂóäèõÿÅäóñì°ÚòĈÚ 
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ĂË Partial Eta-squared ĂÚÂóääóãÈóÚÝæ

îóÉèõÿÅäóñì°ÃÚóÕîõØÙõßæîøćÚăÕ ÿË¬Ú Partial Omega-squared ÕèãÂóäÅČóÚèÔâøî
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0ÏÏÌÅÄὛὈ ὓὛ

σȢσφψρȢψτ

Ὠ 2ÉÃÅ
ρȢχ

ρȢψτ
πȢως

Ὠ 2ÉÃÅ
τȢσ

ρȢψτ
ςȢστ

Ὠ 2ÉÃÅ
ςȢφ

ρȢψτ
ρȢτρ

ÚČóÅèóâĀÖÂÖ¬óÈäñìè¬óÈÅñĀÚÚÕõÛâóÅČóÚèÔ Cohen³s d

ìóë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâ



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÂóäÿÃöãÚ
äóãÈóÚ

ÅÚòÂèõÉòãÂóäÖæóÕÖîÈÂóäØÕëîÛè¬óÝúÛäõāáÅËîÛäëËóÖõËóÿÃöãèĀÖÂÖ¬óÈÂòÚ
îã¬óÈăä āÕãĀÛ¬ÈĀãÂÖóâãöćìî (A, B, C) ĀæñÜäñÿáØËóÿÃöãè (ÙääâÕó, ăâ¬âö
ÚČĈóÖóæ, ËóÃóèÎöćÜù¬Ú) É÷ÈĂìÝúÛäõāáÅ 10 ÅÚ ÕøćâËóÿÃöãèØòĈÈ 9 ËÚõÕăÕÝæë×õÖõ
ßääÔÚóÕòÈÖóäóÈØöć 2 ÉóÂÂóäØÕëîÛÕèã Two-way Repeated-measure 
ANOVA ßÛè¬óîõØÙõßæä¬èâäñìè¬óÈãöćìîĀæñÜäñÿáØÃîÈËóÿÃöãè×÷ÈäñÕòÛ
ÚòãëČóÅòÎ, F(4, 36) = 6.04, p= .001, Partial h2= .152, ÕèãÿìÖùÚöĈÉ÷È
èõÿÅäóñì°ÅèóâĀÖÂÖ¬óÈÕóÚäëËóÖõÃîÈĀÖ¬æñãöćìî ĂÚĀÖ¬æñÜäñÿáØÃîÈËó
ÿÃöãè āÕãÅèÛÅùâÅèóâÝõÕßæóÕØòĈÈÂæù¬âÕèãèõÙöÃîÈ Bonferroni (Ŭ=.05/3 = 
.0167) áóßØöć 1 ĀëÕÈÅ¬óÿÊæöćãÃîÈÅèóâËîÛäëËóÖõĂÚËóÿÃöãèĀÖ¬æñËÚõÕ
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÂóäÿÃöãÚ
äóãÈóÚ
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ãöćìî ËÚõÕËóM SD

A ÙääâÕó4.2 1.75

ăâ¬âöÚČĈóÖóæ 4.3 2.00

ËóÃóèÎöćÜù¬Ú 3.7 1.57

B ÙääâÕó6.1 1.66

ăâ¬âöÚČĈóÖóæ 4.6 1.58

ËóÃóèÎöćÜù¬Ú 5.4 1.51

C ÙääâÕó5.9 1.91

ăâ¬âöÚČĈóÖóæ 4.6 2.50

ËóÃóèÎöćÜù¬Ú 8.0 1.83

0

2

4

6

8

10

A B C

ÖóäóÈØöć 2ĀëÕÈÅ¬óÿÊæöćãĀæñë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚ
ÃîÈËóÿÃöãèĀÖ¬æñËÚõÕ

áóßØöć 1 ĀëÕÈÅ¬óÿÊæöćãÃîÈËóÿÃöãèĀÖ¬æñËÚõÕ



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÂóäÿÃöãÚ
äóãÈóÚ

ÅÝúÛäõāáÅËîÛËóÿÃöãèäëÙääâÕóĀÖ¬æñãöćìîăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ, 
F(2, 8) = 2.65, p= .13, Partial h2= .074, ÝúÛäõāáÅËîÛËóÿÃöãèĀÛÛăâ¬âö
ÚČĈóÖóæĀÖ¬æñãöćìîăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎ, F(2, 8) = 0.07, p= .94, 
Partial h2= .002, ÝúÛäõāáÅËîÛËóÃóèĀÖ¬æñãöćìîĀÖÂÖ¬óÈÂòÚîã¬óÈâö
ÚòãëČóÅòÎ, F(2, 8) = 48.13, p< .001, Partial h2= .256, ÉóÂÂóä
ÿÜäöãÛÿØöãÛäóãÅú¬ÕèãèõÙöÃîÈ Bonferroni (Ŭ= .0167/3 = .0056) ßÛè¬óËó
Ãóèãöćìî C âöäëËóÖõÕöÂè¬óãöćìî A Āæñ B îã¬óÈâöÚòãëČóÅòÎ(ps< .0056, d= 
2.34 Āæñ 1.41 ÖóâæČóÕòÛ) ĀÖ¬ËóÃóèãöćìî A âöäëËóÖõăâ¬ĀÖÂÖ¬óÈãöćìî B 
îã¬óÈâöÚòãëČóÅòÎ (p> .0056, d= -0.92)a
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aÂóäÅČóÚèÔÃÚóÕîõØÙõßæØòĈÈ ɤ2Āæñ dĂËèõÙöÂóäìóäÕèãë¬èÚÿÛöćãÈÿÛÚâóÖäÑóÚä¬èâäñìè¬óÈÂæù¬â



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÂČóæòÈ

ÅĂËāÜäĀÂäâ G*POWER 3 āÕãÅČóëòćÈÿìâøîÚÿÕõâ Åøî
ÁÿæøîÂÂæù¬âë×õÖõØöćÖîÈÂóäØÕëîÛ Åøî F-tests
ÁÿæøîÂë×õÖõØöćĂËØÕëîÛ Åøî ANOVA: Repeated measures, within factors
ÁÿæøîÂè¬óÉñìóÂČóæòÈĂÚÂóäØÕëîÛ Åøî Post hoc: Compute achieved power ·

given a, sample size and effect size

ÅĀÖ¬ÖîÈâöÂóäÜäòÛÂóäĂë¬ Number of measurements ÿæĆÂÚîã
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÂČóæòÈ

ÅÿË¬Ú îõØÙõßæä¬èâĂÚÖòèîã¬óÈÿäøćîÈËóÿÃöãè

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 90

ĂË Partial h2ØöćÅČóÚèÔăÕÉóÂ SPSS

Ăë¬ dfØöćÖîÈÂóäØÕëîÛ ÛèÂÕèã 1 ĂÚØöćÚöĈÅøî 4 + 1 = 5

ÂČóæòÈ =1.000



ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÃÚóÕÂæù¬â
Öòèîã¬óÈ

ÅĂËāÜäĀÂäâ G*POWER 3 āÕãÅČóëòćÈÿìâøîÚÿÕõâ Åøî
ÁÿæøîÂÂæù¬âë×õÖõØöćÖîÈÂóäØÕëîÛ Åøî F-tests
ÁÿæøîÂë×õÖõØöćĂËØÕëîÛ Åøî ANOVA: Repeated measures, within factors
ÁÿæøîÂè¬óÉñìóÃÚóÕÂæù¬âÖòèîã¬óÈ Åøî A Priori: Compute required sample size ·

given a, power and effect size

ÅĀÖ¬ÖîÈâöÂóäÜäòÛÂóäĂë¬ Number of measurements ÿæĆÂÚîã
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ÂóäØÕëîÛÅèóâĀÜäÜäèÚĀÛÛèòÕÌČĈóëîÈØóÈ: ÃÚóÕÂæù¬â
Öòèîã¬óÈ

ÅÿË¬Ú ìóÃÚóÕÂæù¬âÖòèîã¬óÈÿßøćîØÕëîÛîõØÙõßæä¬èâĂÚ 2 x 3 Repeated-
measure ANOVA ĂìăÕÂČóæòÈÿØ¬óÂòÛ .8 āÕã Partial h2= .20

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 92
dfëČóìäòÛîõØÙõßæä¬èâÿØ¬óÂòÛ (2 ·1)(3 ·1) = 2 ÕòÈÚòĈÚĂë¬ 2 + 1 = 3

ÃÚóÕÂæù¬âÖòèîã¬óÈ
ÿØ¬óÂòÛ 15

ÿÝøćîÃÚóÕÂæù¬âÖòèîã¬óÈĂËÅèóâëòâßòÚÙ°
äñìè¬óÈÂóäèòÕ = 0

ăâ¬âö Sphericitycorrection



ÂóäèõÿÅäóñì°ÅèóâĀÜäÜäèÚĀÛÛ
Ýëâ
ë×õÖõÃòĈÚÂæóÈëČóìäòÛÉõÖèõØãó

ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ
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ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ

ÅĂÚÂóäÿÜäöãÛÿØöãÛÅ¬óÿÊæöćãĀÛÛÿÂöćãèÃîÈÂòÚ ÜòÉÉòãìÚ÷ćÈîóÉÿÜĆÚÂóäèòÕ
äñìè¬óÈÛùÅÅæ (ÅñĀÚÚăâ¬ÿÂöćãèÃîÈÂòÚ) ĀæñîöÂÜòÉÉòãìÚ÷ćÈîóÉÿÜĆÚÂóäèòÕ
áóãĂÚÛùÅÅæ (ÅñĀÚÚÿÂöćãèÃîÈÂòÚ)
Åë×õÖõÚöĈÿäöãÂè¬ó Two-way Mixed-design ANOVA ìäøî One-between one-

within ANOVA
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ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ

ÅÿË¬Ú ĂìÝúä¬èâÂóäØÕæîÈËóãìÎõÈ ÜäñÿâõÚè¬óÖÚÿîÈËîÛÂóäăÜÿØöćãèĂÚÿâøîÈ
ĂìÎ¬ ÂóäăÜÿØöćãèĂÚë×óÚØöćØóÈÜäñèòÖõéóëÖä° ĀæñÂóäăÜÿØöćãèë×óÚØöć
ÙääâËóÖõâóÂÚîãÿßöãÈĂÕ
ÅÜòÉÉòãØöćÿÜäöãÛÿØöãÛ Åøî ÿßé (äñìè¬óÈÛùÅÅæ) Āæñë×óÚØöćÿØöćãè (áóãĂÚ
ÛùÅÅæ)
ÅèõÙöÂóäèõÿÅäóñì° ÅæóãÂòÛ Two-way Factorial ANOVA Āæñ Two-way 

Repeated-measure ANOVA ÅøîÕúîõØÙõßæä¬èâÂ¬îÚ ĀæèÅ¬îãÖòÕëõÚĂÉè¬óÉñ
ØÕëîÛîõØÙõßæìæòÂĀãÂã¬îã ìäøîîõØÙõßæìæòÂ
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ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ
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SSTotal

SSBlock
(Between-person)

SSWithin
(Within-person)

SSB SSA³B SSError(Within)

A (Between-person)
B (Within-person)

SSA SSError(Between)



ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

a = .05

ëââÖõÑóÚ Åøî ÂóäÿÜæöćãÚĀÜæÈÃîÈÅèóâ
ÕòÚĂÚÂæù¬âØÕæîÈĀæñÅèÛÅùâĀÖÂÖ¬óÈÂòÚ

H0: äúÜĀÛÛÃîÈÅèóâÕòÚ
ĂÚ 3 Ë¬èÈÿèæó ĂÚ 2 Âæù¬â
ăâ¬ĀÖÂÖ¬óÈÂòÚ

H1: äúÜĀÛÛÃîÈÅèóâÕòÚĂÚ 
3 Ë¬èÈÿèæó ĂÚ 2 Âæù¬â
ĀÖÂÖ¬óÈÂòÚ

ÿÂĆÛÃîâúæÝúä¬èâÂóäØÕæîÈÂæù¬âæñ 20 ÅÚ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

Âæù¬âÂóäØÕæîÈ
1 = ãóÉäõÈ
2 = ãóìæîÂ

Â¬îÚĂËìæòÈĂËÖõÕÖóâÝæ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

Ăë¬ÜòÉÉòãØöćèòÕáóãĂÚÛùÅÅæ (ÿèæóèòÕÅèóâÕòÚ)
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

Ăë¬ÖòèĀÜäØöćëñØîÚ×÷ÈäñÕòÛÖ¬óÈą ÃîÈÜòÉÉòãáóãĂÚÛùÅÅæ

Ăë¬ÜòÉÉòãäñìè¬óÈÛùÅÅæ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

ÂÕ Options¦ÿßøćîÿæøîÂÂóääóãÈóÚÝæÿßõćâÿÖõâ

Ăë¬îõØÙõßæØòĈÈìâÕ

ÂóäØÕëîÛáóãìæòÈÃîÈîõØÙõßæìæòÂ

ÿæøîÂ Homogeneity tests ÿÚøćîÈÉóÂâöÜòÉÉòãäñìè¬óÈÛùÅÅæ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

ÂÕ PasteĀæèĂë¬ÅČóëòćÈØÕëîÛîõØÙõßæìæòÂĀãÂã¬îã

ØÕëîÛÅèóâĀÖÂÖ¬óÈäñìè¬óÈÂæù¬â ĂÚĀÖ¬æñË¬èÈÿèæó
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

ìóÂÖîÈÂóäØÕëîÛáóãìæòÈÃîÈîõØÙõßæìæòÂÃîÈ
ÜòÉÉòãäñìè¬óÈÂæù¬âÕèãèõÙöØöćÚîÂÿìÚøîÉóÂ LSD, 
Bonferroni, Āæñ SidakĂìÂÕ Post Hoc



ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 104

ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

Å¬óÿÊæöćãĀÖ¬æñÿÌææ° (Cell means)



ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 105

ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

ÂÕ PlotÿßøćîëäóÈÂäóàÿëÚĀëÕÈÅ¬óÿÊæöćã

Âæù¬âãóìæîÂ

Âæù¬âãóÉäõÈ

Â¬îÚĂËìæòÈĂËÖõÕÖóâÝæ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

Å¬óØöćăÕÉóÂÂóäÂÕ Homogeneity tests

ÉñÂæ¬óè×÷ÈĂÚÂóäÿäøćîÈÃîÖÂæÈ
ÿÛøĈîÈÖÚÂ¬îÚÂóäĂËë×õÖõ



ÂóäèõÿÅäóñì°ÅèóâĀÜäÜèÚĀÛÛÝëâ

23 ÂùâáóßòÚÙ° 2559 ëòÚØòÕ ßäÜäñÿëäõÑâóÚõÖ (INTMD STAT PSY) 107

ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

ÝæÂóäØÕëîÛ Sphericity
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

îõØÙõßæä¬èâ×÷ÈäñÕòÛÚòãëČóÅòÎ

ëòÈÿÂÖè¬óăâ¬âöÝæÃîÈÜòÉÉòãäñìè¬óÈÛùÅÅæ
SPSS ÉñäóãÈóÚĀãÂăèîöÂÖóäóÈìÚ÷ćÈ
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ÚòÂèõÉòãØÕëîÛÜäñëõØÙõáóß
ÃîÈãóæÕÅèóâÕòÚ āÕãĀÛ¬È
Ýúä¬èâÂóäØÕæîÈÿÜĆÚ 2Âæù¬â Åøî
ãóÉäõÈĀæñãóìæîÂ èòÕ 3ÅäòĈÈ Åøî
Â¬îÚĂË ìæòÈĂËÖõÕÖ¬îÂòÚ 3èòÚ 
ĀæñÖõÕÖóâÝæ 3 èòÚ

îõØÙõßæä¬èâ×÷ÈäñÕòÛÚòãëČóÅòÎ

ÿË¬ÚÿÕõâ ëòÈÿÂÖè¬óăâ¬âöÝæÃîÈÜòÉÉòãäñìè¬óÈÛùÅÅæ
SPSS ÉñäóãÈóÚĀãÂăèîöÂÖóäóÈìÚ÷ćÈ


