nsAuIMvIaiiagiaelusunsudnsazU GXPOWER
SAMPLE SIZE CALCULATION USING G*POWER PROGRAM

UNANED

Tusunsud 593U G*Power WWulUsUSHAYE
ANIUUIARIE9 Jldanunsaniilvanunld
nulaglifialgang msldanulsznau e ms
Tadoyanguuesadid (Test Family) afifiildau
(Statistics) NM33¢Y Type of power ana-lysis L&
n1sldA 1n1s18taes (nput Parame-ters)
Usznaunie ANUUIABNSNa (Effect size) A1
PUINBNTNA NITUTENIUAITUIND NS WA LA
svuadudfiugiuld 3 sedu Ao auiaidn
PUIANAW VUIALAEINGY ABIUIINITVAFDU
(Power Test)  FalgannnisAuiailagldean type
Il error (type Il error s B 136NILUA"Y/Beta A1
Power = 1-B) Jauruuaan B Seaaz20 F9laan
Power 598a% 80 T¥AuUted1AyA1 dav /
alpha. 3o o JeriwuniEusdu Oefault) 137 0.05

o o W

Arddsy: WWsunsudnsagu G*Power 13

[

ANVUAVUIARIDE

Abstract

G*Power program is a free software used

ONFNUS atnvdet

&9

YoIng @msiies?, imn unnensne’

to calculate the sample size. Usage
includes data entry, test family statistics,
statistics test. Specifying Type of power
analysis and input parameters consists of
size, effect size, influence size value. The
estimation of the influence size is defined
as three basic values: small, medium and
large. The power of the test (Power)
calculated from the type Il error (type II
error Beta) / Beta Power = 1-B) Normality B
is 20%, therefore, the power level is 80%.
Significant level Alpha / Alpha. Or @, which
defaults to 0.05

Keywords: G*Power program, sample size
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UsEuINg ATOUARNNNG  anwalyYeIusyeINs

wazfisruruilifivane Unisesiurunnlald
gnINIEN1TNITMNUATUIARIRE 1 lng Ll
nsrudeulanisldau Fedawaliualdnuise
i wmidntesas nsleTUsunsuABLAILABS
ATUINYUINGIDE19ALANTIBVBRANAIALUNNT
AU LAZYIYNITAINUAVUINAIDE1IEDA
adestuadadonldau nsldlusunsunis
AUIUVUINIBEIS G*Power xaaglittinide
410150 MNUATUIARIBE1SLAQNABINIUNAN
J91n15 FilFnacuiinuundedouiniu
TUsUNIU G*Power YI18MUINTUINAIBE1ILA
2819590157 mmL‘ﬁlauiwﬁayjaﬁﬁﬂiﬁ'aﬁmmima
91fuAIIUINEVINE AAuAa AR UUTE
LANT 1 wazANALAIILAREUUIIAY 2 LAz
TUsunsu G*Power aunsaldaruladte wag
Hulusunsudianunsannilnansldaulslag
laifianleane
p9AUsznaufidenananiIsAInuAIUING2
2814
N13NNUATUIANGUFAIBE19N1TITE AL NE
Inonsadenuindefioveanisasuainda
9¢19lU 9198anguUseens Unideanunse
AYUATUINAIBE199INNTITARNITIN GRS
AU NIDNI1TETLUSUASUABNRILABS LY
N1TTIVANUIVUIAFIDEIS 819 PS Power,
NQuery Advisor, G*Power @131150A1AUAYUIA
fegnalapgrunuizaulddesiiuluiilan

g1uU1aNAdau (Power of test) Anlu #3e by

o w

gaauiuluvilvinan1siasenddudAgynie

o

o

a0f (Statistical Significant ) (usdnwal 5%

497

9o, 2555) A1MSUNITAINUAIUIAGIDE19915

(%
v A

F99A190993AUTENBUAIUAIS AT (U

= o [

N3¢ UyuakazAne, 2555) daall 1. ngus

ee

a

a3Andn (Main Objectives) Aafif{iddoen13
ATMATIRNBU AOINTITILATIZYOLLS LU aDRLT
W35641 (Descriptive Statistics) %130 1 H40YN
(Referential Statistics) Lt A1 UIUVUINFIBENS

IaenndeaiuingUszasd 2. dnuaizUszng

[

% 1 = < Y] 1
2197887 UAINULUULBNNUG(Homgeneous)

% '

azldngu Aeg1svuimanniingudiag19nd

AT WIISWUS ( Heterogeneous ) F9a nwey
aruduidisiusazsodld vuinveingusy

E19TNUIUNINAIT IAYRINTUNDINAINITATE

Y

918 oA drudeauunnsgiu (S.0.) 184 61

wUsnanfaulafdnen 3. NNSPNKUUNITINY
35N1598NLUUNISIY 8191 DIAKUUNISIVY
Jukvunguiiegrmisngy wie fadld des

e aunquurseuinnidt ganazldvunangy

I o

feg1auane1anueanld %39 N15LUNaANF?

9

2E19UDINUITULTINARDILUDYNINNITIVEY
1W4d1533 4. sEAuNTIRveItaya vse U1As
9 19599 1 4ullnardnananisiaanlvann

LAZAINARDNITATUIUIUINGIDEIS 5. ADAN

Y a 6

lfaszidaya 1w aldadfin1siasen

p9AUsENOUIUIANGUAI0E 19 nARIHYUIA
gy Msldadiinisinsgsiguuuuanuduiug

214 10-20 Wirveadwls Wuduwaninld

aaa

ANRILATIZTUA (Discrimination Analysis )

fadld YIATBINGUFIDEY 20 LWINVDITIUIY
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.05 A1 Z AgdAn 1.96 ( 2-sided type %30 2-
tailed type) haz 1.645 ( 1-sided type %30 1-
tailed type) mifﬁ’mummﬁfaﬁﬂﬁ’ﬁgﬁgq% of
ngufegefiunnnd 7. Ussianausfgiud
Vg 1-tailed w3 2-tailed dnduanufgiu
LUUMNAAET 98 lAUUAT0INguAI0E19911I
WUoININAUNFFIURUUHBING FULURAFIULUY
483 1199gA1INlATUIAYDINGNFIDE193
UINHINATILUUNILAET 8. N15UTEUIUAN
dnsna (estimated effect) TuaruITuLds
NAR0Y D19UITY WWamARIUSEUTENINNGY
NAADY AUNFUAIUAYN 613UIA BNSna TAn
WK IvLIATRINGNMIBE 1Nt Yise
remAtedud vuindniwadartosudansh
THauavesnduiiegnaisiuauniy 9. a1
§1unamsnaaey (Power) ddldannisAuamn
Taeldan type Il error (type Il error 30 B
\38NIUUAY/Beta A1 Power = 1-B) 61 Power
Test g9 YUIAVDINGUAIDE1938UINATIAN
S1unan1svadaufitesndt deusivuna B

Sawar20 39laAn Power 508ay 80

N15ATRUAVUIAAIDE1991ATUS NS Y

a -4

ABNNINDS
Fn1sivunvuiadegrsildiuegluag
meidevesinelutlagtiuiivaneds 5nsanuay
Tueginly fio msldmssdisaves Krejcie
and Morgan (1970) Yamane (1970) W@
Cohen (1977) msldaasdsaulaeliiinla

PUINIBURINNA VinlAtAavuInfI98 197 L

mmzamgﬂé}'aqmwé’ﬂaaa LAYNANITIVY
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szelnsyiseiiussavisnarunndy uagly
nansiteidnunmduisensu lagisnnsm
nunvuInmeglagldlusunsuasuiimes
Fanseuauesiogalagldudnnms Power
Analysis 391 9un15AUIMVUIRFIBE19lAgAN
Hsdwunues Type | wag Type Il error Tun1s
nadauaNuigiy  lneflesAusenavaidey
A1MSUNITATUINIUINAIDE 1 LABNANN S
Power Analysis lln 1) alpha 2) power (1-
beta) 3) effect size N153zUTEUIUAT effect
size 18910 1) 91nKan15388 / nsAnwIAid

Aa Yo i

ANYULAANYARINU NTLIIUINDULAD 2)

5

Pilot Study 3) Uszanaudusgiudn Uunana
w39ed IngeaBaguunannis/moulaiuayy

PIDNTNUNIUITIUNTTUNTRLIY

A5 AU NSU G*Power
1UsNsY G*Power aSuUNISHAIULL Y
1996 UaqUuluiestu G*Power 3 fdumeu

(%
v A

fefl 1) msdenldadnfiomnzandauiald 5
nau 2) 1Henisn1siesen 3) n1stdeudeys
dMSUNTITIATIEI USENaumae 3.1 AU
Snsna n1sUsELNAIIUINdNS ATl Cohen
(1977) lanimuald 3 vuinfe 180 nane way

vy v9 6 Uszlam Aam19197 1
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A15199 1 NMSUTBINUAILINENSNAN Cohen (1977) lafuuald 3 auinde @n nans wazlve) W

6 Usehan

TEST Small | Medium | Large

1) Difference between two mean 0.20 0.50 0.80

2) Difference between many means 0.10 0.25 0.40

3) Chi-square 0.10 0.30 0.50

4) Pearson’s correlation coefficient 0.10 0.30 0.50

5) Difference between correlation coefficient 0.10 0.30 0.50

6) Linear multiple correlation coefficient 0.02 0.15 0.35

fa: Buchner(2010):Cohen (1977)

File Edit View Window Help | Mg GPower3.192 - X
File Edit View Tests Calculator Hel -
Home  Tools e~ el @ Sign In
Central and nonc Correlation and regression » Correlation: Bivariate normal model
(T‘) B E C Means » Correlation: Point biserial model [I]Share
Proportions ) Correlation: Tetrachoric model
. L
Variances G Correlations: Two dependent Pearson r's (comman index)
Generic ) I}’ Export PDF A

Test family Statistical test

Exact v

Type of pawer analysis

A priori: Compute required sample size - given o, power, .

Input Parameters

Correlation: Bivariate normal model

QutpUT ParaMEters

Correlations: Two dependent Pearson r's (no common index)

Correlations: Two independent Pearson r's

Linear bivariate regression: One group, size of slope
Linear bivariate regression: Two groups, difference between intercepts

Linear bivariate regression: Two groups, difference between slopes

Linear multiple regression: Fixed model, R’ deviation from zero
Linear mutiple regression: Fixed model, R’ increase
Linear multiple regression: Fixed model, single regression coefficient

Linear multiple regression: Random model
Logistic regression

Poisson regression

Adobe Export PDF

Convert PDF Files to Word
or Excel Online

Select POF File
Gpower2 pdf

Convert to
Microsoft Word (*.docx)

Document Lanquage:

Tailis) One v Loveer critical r ? ? English (US) Change
Determine=> | Correlation p H1 03 Upper critical ? ?
o err prob 0.05 Total sample size ? 2
Power (1-B err prob) 0.95 Actual power ? :
Convert
Correlation p HO 0 ?

ﬁ Create PDF v

Convert and edit PDFs
with Acrobat Pro DC

Start Free Trial

AN 1 N199NSUALUTHASY
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Download TUswnsu G*power 1131713
lofgwWaurlysunsy Ao Heinrich-Heine-
Universitat Dusseldorf 310 http://www.
gpower.hhu.de/en html JU#1 1 uanswii19e
dlosuldlusunsy

f29819N IS AAUAYUIAFIDE1AUEDAT
@anldau

fa9e19dl 1 nMsFuInLInf o 1IEInSy
NSNAADUAIUAUNUSAIERA Pearson’s
correlation

1. \@en Test family Ju Exact

2. @0 Statistical test 101 Correlation:

Bivariate normal model

3. 1800 Type of power analysis tJu A
prio: Compute required sample size — given
a, power and effect size

4. Tdapumnun 1y effect size 10w 0.3

(medium) a 0.05 power =0.95 @ g

AMYuAAT P AmSuaNNRgIUNn Wy 0

5. naval calculate

A1 default 989 G*Power d1m5UA A Ay
B Juazsmuan a =0.05 uazsmua o/ B
-1 (0.05/0.05 = 1) Yuf® A1nunA1 B =0.05
%389 power =0.95 (1- B, 1 - 0.05 =0.95) 9%

Tavu1nsiegnd 138 faed

[t G*Power3.1.9.2 - x
File Edit View Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical r =0.167188
5 o PLERELN
4 Vi hY
Y
4 r
7 b
4 7 \
34 i A
7 A"
] y \
24 r A\
s hY
v [V A
1 I‘j) — h S
X 2 Y
~
- -
0 T r : = - - T T ™
-0.2 -0.1 o 0.1 0.2 0.3 0.4 0.5
Test family Statistical test
Exact ~ Correlation: Bivariate normal model ~
Type of power analysis
A priori: Compute required sample size — given o, power, and effect size ~
Input Parameters QOutput Parametears
Tail(s) | Two ~ Lower critical r -0.1671877
Determine == | Correlation p H1 0.3 Upper critical r 01671877
o err prab 0.05 Total sample size 138
Power (1-B err prob) 0.95 Actual power 0.9504014
Correlation p HO 0
Ciptions X-¥ plot for a range of values

AN 2 Fegransanunaleely Correlation
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1
o 1 =

A29879N 2 NITATUITIUINAIDES
d1nfuni1inadaau Chi-square N1INAADY
UoYaA1519N150IAT (contingency table) i
Chi-square test lun1svadau Usznoumig

1. Goodness of fit test 1un1smaaeuIdl
JUBUUNTSUANUARIYAdayansall  2) N3
NAABUAIUFUNUSVOIAIUUTLTIAUAIN
Independence test (association) LUABINTT
NAAUANUFUNUSTEN I ULaE 4l
N1SANT

2. 99UaNABINTAIMSUNITATUIUTVUIA

kY
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fog19dmsUNIINAaaU Chi-square Degree

of Freedom (df) Anuaeuan df= (r-1)*(c-1)

W9 r= FIWIULAITIYA c= IIUWIWAANAYDY

¥

Toayalum1se  N15IEYAn Effect size (w) AN

w AleAINgNs

=™

gnsn1sAIUIn effect size Cohen(1977)
lan1nunan conventional effect size 18113
Ao wu1A small Av 0.10 VUM medium @D
0.30 U9 large Ao 0.50 aglAvuInfI8819

207 A0814

fity G*Power3.1.9.2 - *
Eile Edit Wiew Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical x2 =9.48773
0.15+
0.1
0.05 4
0 v
(4] 50
Test family Statistical test
x2 tests ~ GCoodness—-of-fit tests: Contingency tables ~
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size ~
Input Parameters Output Parameters
Determine == Effect size w 0.3 MNoncentrality parameter & 18.6300000
o err prob 0.05 Critical 2 9.4877290
Power (1-B err prob) 0.95 Total sample size 207
Df 4 Actual power 0.9506581
X=Y plot for a range of values

AN 3 fegnsnisAunlegly Chi square
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FunBUNISAILINIUIAR 8 sd U
nagdu Chi-square

1. 1890 Test family Ju X2 test

2. \don statistical test 1w Goodness-of-
fit-test: Contingency tables

3.1d@8n Type of power analysis U1 A
priori: Compute required sample size -
given a, power and effect size

4. lda1mn99  (effect size, Q, power, df)

f19819%0 3 NISANUINIUINGIBENIEN
USUNISNAEBUAIY Point biserial correlation
(rpb) Point biserial Correlation Tunsali@

wlsutadursatiias (interval or ratio scale)

=3

wazdrudsnidaduduusnguilsl 2 ngu
(dichotomous) kagf1nuna1du 0 wag 1
w1s1dwesisniudinsunisruiauuin
fege dmsSunsnadaunle Point biserial

correlation Usznauniy Effect size (|p|)

o ] o b4
MNAIDYN r=3 c=3 df = (3-1)(3-1) =4 AwIndlean
1
5. naY calculate %
y NN —2)r?,
d= |——— 2
NiNo(1 =ry)
[y G*Power 3.1.9.2 — =
Eile Edit ¥iew Tests Calculator Help
Central and noncentral distributions  protocol of power analyses
critical t =1.65895
-
# Y
Fa A
! b
=g ’ A
') b
! N
0.2 4 ! A
/! b
! b
AY
0.1 B , . N
\q -
"- ‘q.‘“'"
0 = T T T T T T T T T ==
-3 -2 = 1] 1 2 3 4 5 [
Test family Statistical test
T Iests e Correlation: Point biserial model e
Type of power analysis
A priori: Compute required sample size — given o, power, and effect size -
Input Parameters Cutput Parameters
Tail(s) One - Noncentrality parameter & 3.3133098
Determine == Effect size |p Critical t 1.6589535
o err prob 0.05 of 109
FPower (1-( err prob) 0.95 Total sample size 111
Actual power 0.9503016
¥=Y plot for a range of values

AN 4 fegsnisauInlagld : point biserial model
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yeald conventions effect size (Cohen 1977)
Usznauaae vum small = 0.1, IuIAnany =
0.30, Walvg) = 0.50 Azld 1112981

FURBUNIAUINITUINR 28819

1. \den Test family 10U t tests

2. \dion Statistical test u Correlation:
point biserial model

3.188n Type of power analysis tTu
A Priori: Compute required sample size,
given a, power, and effect size

4. lansfmesiinnus

5. nAdyl calculate

fa819 4 n1sAIUIMIUIAGIBE9EN
NSUNISNAFBUAULUTUIIUNIUALY One-
way Anova N153LAS1EAAINNLUTUTIUNNG
RS0 MAFEUAINLANAIYBIALRRY Lile
nageuiladefidmanofiuusnuluninsin
5um3ﬂ1ﬂ%’u%ulﬂ (Interval scale or Ratio
Scale) wazduusfutdudiulsidanguy
(Nominal or Ordinal scale)

SUNBUNSAUINTUINF D8

1. \@en Test family U F tests

2. \@@n Statistical test 1Uu Anova: Fixed

effects, omnibus, one-way

iz, G*Power3.19.2 — X
File Edit View Tests Calculator Help
Central and noncentral distributions  Pratocol of power analyses
critical F =2.40174
l|4
Test family Statistical test
F tests ~ ANOVA: Fixed effects, omnibus, one-way e
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size e
Input Parameters Qutput Parameaters
Determine == Effect size f 0.25 Noncentrality parameter 19.0623000
o err prob 0.05 Critical F 24017397
Power (1-B err prob) 0935 Mumerator df 4
Number of groups 5 Denominator df 300
Total sample size 305
Actual power
X-Y plot for a range of values

2NN 5 fvgrensmuialasls: Anova agla 305 fveng
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31880 Type of power analysis Uu A
Priori: Compute required sample size, given
a, power, and effect size

4. Tdn 5 3wess  fvun Usznaudig
Effect size f 52AUNa1 0.25, A = 0.05, power =
0.95, and number of groups IMUIUNGH 5 NG

5. navsl calculate

fra819fl 5 N1SAIUILIUINFIeE19EN
PSUNINAEBUAMULUTUTIUMA9NIY Multi-

[

- o o
way Anova WonaaauUadeNnainanofiins

(% [
U =

aruluuInsTaounsn1atuduly (nterval
scale or Ratio Scale) wagsuusaududnls

L%\‘iﬂfcjm (Nominal or Ordinal scale)

504

FupauNsAUIILIAR 881

1. \@en Test family U F tests

2. \dion Statistical test 1Yy Anova: Fixed
effects, special, mean effects and
interactions

3. 1490 Type of power analysis Ju A
Priori: Compute required sample size, given
a, power, and effect size

4. ldnswedfi dAmua  Usznaudie
Effect size f s2AUNA19 0.25, A = 0.05, power
= 0.95 Numerator df: A1 df ¥93dILAYE

Number of groups: FMUIUNFUVBIHLUTAY

5. nady calculate

[ G*Power3.1.9.2 — =
File Edit View Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical F =1.85469
T
7
Test family Statistical test
F tests ~ ANOVA: Fixed effects, special, main effects and interactions ~
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size ~
Input Parameters QOutput Parameters
Determine =2 Effect size f 025 Moncentrality parameter A 25.0000000
o err prob 0.05 Critical F 1.8546920
Power (1-B err prob) 0.95 Denominator df 305
Numerator df 10 Total sample size 400
Number of groups 5 Actual power 09504191
X-¥ plot for a range of values

dl o 1 o ¥
A9 6 fegrsnsmuInlagldaNuLUSUTIUMAIENI
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A208799 6 NITATUIUIUIARIDLN9EN

NTUNTNAAOUNTIATIENOADBENYAN LiND

'
a1 1

Nadaudadendinanamiklssnuluuinsin

[ [
(3 =

dunsn1AtuIuly (nterval scale or Ratio
Scale) uassuUsduduiudsiusunsnndu
FulU (Interval scale or Ratio Scale) @aengui

FUABUNSAIUIUVUINA0EN

1. \@@n Test family 1Ju F tests

2. \f@n Statistical test tYu Linear Multi-
Fixed Model, R2 deviation

ple regression:

from zero

505

3. 1300 Type of power analysis tJu A
Priori: Compute required sample size, given
a, power, and effect size

4. ldnswmedfi fmua  Usznaudae
Effect size f szAunany 0.15, o = 0.05, power
= 0.95 Number of predictors: 1UFUA YT
Nue

5. nAYy calculate

AUAIDENAMUARILUTYITUIY 5 AdLkUT

warleauiu 138 fIe1d

[t G*Power3.1.9.2 - X
File Edit View Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical F = 2.28286
T
12
Test family Statistical test
F tests ~ Linear multiple regression: Fixed model, R? deviation from zero ~
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size ~
Input Parameters Output Parameters
Determine == Effect size f2 015 Noncentrality parameter & 20.7000000
o arr prob 0.05 Critical F 2.2828562
Power (1-B err prob) 0.95 MNumerator df 5
MNumber of predictors 5 Denominator df 132
Total sample size 138
Actual power 09507643
X-¥ plot for a range of values

AN 7 degenisaunalaely Linear multiple regression
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unagy F1uumiege nsllusuATe G*Power Y3y
TUsunsudsagy G*Power g28lunns Tidn3deiinnnuaiuisasinsnazyieli

Anuarafeg1alaeiinisseyRaulunsly ArunauInfiag1sliad1esaniis dadu
ANUTUIIN NsLdonnquada Laenada N3 Ugene FainIduanunsaniilvanlusunsy
MvuamdLUsnssynsiliinidesesiiveyaly wldnulalagliifianlddng
N15ATNUAAIRILUTTABITEY WAILAAINE

UTTUIYNTY

YUINUA YUY EIRNAFUTUS gnina gaunugsn unsal waldey USvyn walnmn wazaundn
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NFUNNUNINAT 15INEIVIAATTIY
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