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Determination of Sample Size for Structural equation model Analysis

Yuth Kaiyawan*

Abstract

Structural equation modeling analysis is used to test whether the current
empirical data is in line with the theory or not. The test uses the chi-square statistic.
The chi-square statistic is related to the number of samples used in the analysis. That
is, if there are a large number of samples in the analysis, the chi-square statistic will
be large or high as well. This may submit the model analysis to statistical significance
or accept the H; hypothesis. Therefore, when analyzing a structural equation model,
the analyst must specify as small a sample as possible. There are many concepts in
determining the sample size in the analysis, such as, Structural Equation Model Sample

Size Calculator and using the ratio between the sample and the observed variables.
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unmin

NTILATIZAFILUUTI8098UN151T31ATI8519 (Structural Equation Modeling: SEM)
Wumsieseiilinguszasdilonaaoungug] (Test the Theory) wazBuduinduuuiiass
(Verify the model) #ia$1e8 uanaunguied rominuiutdufianuasnadestudoyaid
Usedns (Empirical data) wield sedulunisiasizdduuusiansaunisidadasadng
auufiguiifvusdadoudofigaudn fuvudassdifmund uinaenndostudeyaids
Usedndviol Tnedeuduauufgrunsmnaeudsl!

Ho: Sauuusaesititanniusn Z(0) aonndostudeyaidaszdng T

Hy: dhuvudaesitianniuin ZO)sidenadesiuioyaiieszing 2

ANTILASIENAILUUIIADIFUNITHTILATIASS WL T UL lpeasa 3 lawsanan (Karl

'
aaa

G. Joreskog) 1w A./.1960 ad@fi i1u i35 29T 0n519d0UANARAAS BITEWT 1R
wuuaesivaunduinduteyadUsednslaun addlaauans () Feanadn y2 vosh
wuusiaawildann df Wnedl df mannauns df=K(Ks 1)/2-t e KK+1)/2 fie wasdmesi
7151UA1 (Number of Known Parameter) Slamnuald k defuusdanals (Observed

Variable) uag t fis W13lweasngilinsauan (Number of Parameter Estimate)
dielusunsumeuiunesdnsaguannualaguads (x2) wazdn pvalue Ailadien <.

05 azUfjids Ho Tufe Muvudaesfivauidunn 2O kdenndosiudeyadaussdng X

L3 3

lagUnANITIATIERAIUUIIRBIEUNITANATIATN HIIATIZVADINITRATNEN1TILATIEN

(%
Y

AUANNRAFIU Ho 919

Uratalaauas(y?) asgenu df uae df asliAngeeu KK + 1)/2-t e

¥ '
= ¥ =

df geagsilsian y2 astusefsdmalinanisiinsgijiasauufgiu Hy eflauufgiudy
Juwass Tumslmsziduuudiaesaunisdelasiaing flnseidesinunvunndieg 19l
tosfignuinflagtiosldviovhiiasinneimuuudandd Haetesiulally dof fengovde
wWietesiulailimadalaauais (2 flaadaglaisniu

Tuunaud i suanenisiuuavuiadies 19 mangaulunsiiasgsien
wuudassaumaidalasiaing dansfvunvunadiegsagiinnuuandaainnisirunug
#29819luU3 3818981599 (Survey Research) WalU i fnuavuindieg198 dugwse
IndiAseiuuszanslddsd mstmuasundaogslunisiinmgsifmuuudassaunisids
Tnssada ffefunaownfavionarewmaie luunanudfidoureiaus 2 meda Tdud 1)

nsiuafiegenensdlusunsunauiunesdsazunnisues lues (Soper) uag 2)

NIATNIINGIVIA INeIENERSFUAMLANISANY U7 1 atuil 1 Unsiaw - wwiey 2568 29

Journal of Nursing Health Sciences and Education Volume 1 No.1 January — April 2025



woWlag,
Y 70,

ASAVUATUINFIDE NI IATILURAILUUTNABEUNTTHTIL AT

Determination of Sample Size for Structural equation model Analysis

MsfrunrIAfIe g1 NkLIRANISS R d LT IIRR e s e f LU sE nele B
wiagdsiineanSendiil

1. MuunvunfegeauIunelglusunsu (Structural Equation Model Sample
Size Calculator)

TUSUATUAIUIUNIVUIAR 288 19 (Structural Equation Model Sample Size
Calculator) Waiunlay Daniel Soper 3MnNMIING1a8 California State University Usgine
ansgausnm madlilusunsuiledunmmuunadiegne flnnesidiluminiudl?
Analyticscalculators UMR: https://www. analyticscalculators.com/calculator.aspx?id=89
#39 danielsoper.com URL: http://www.daneilsoper.com/statcalc/calculator.aspx?id=89

5T IUsuNsuAEs Structural Equation Model Sample Size Calculator Eﬂ%
sedesimuaviodnaulaidendvunndvdna (Effect size) Aifinarafwuusiaes Fauduen

'
P (Y

dvsnangIduannds (Expected effect size) BeAdnsnamvuaienty 3 sedu laun 8vdwa

a a <

syaulug) (Large) dndnaszauyIunals (Medium) uazdndwavuiaidn (Small) naden

ot
1) A1 Expected effect size WU .1 ndnels AundnsNasEAuan (Small)
2) A Expected effect size 1WAV .3 nu1eds yuIndnsnaszauliunay
(Medium)

3) AN Expected effect size 1WAy .5 wunedis aundvisnaszaulug (Large)
ol alusunsuazuansni19e Structural Equation Model Sample Size

Calculator fnesiazdasiloudoyaadulsunsusil

1). Expected effect size fAnneidinduladmuasefudvsnafininnis fad
3 szau leun avswaseaulug (Large) BvawaszAuliunats (Medium) wazdnswavuiaan
(Small)

2). Latent variable \0usnuludwUsusaniauen (Exogenous variables)
wagFusunan1elu (Endogenous variable) Tudanuuinaes

3). Observed variables $muauiulsduneldiomnluluiuuusaos

4). Statistical power (Power of test) iugunavesnisnaaeu Jsfide sedu
aunasduvesauiulalunisdnaula Hair, J. & Other® wugtihin Ardrunanisnageulal
AISHINI1 0.80

5). p-value tHumsgAutsd Ay @t ATNAdoUNTBAIAIUAIIALAR DUDS

ASNAFDU AUUA LAy .05
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f9814 FauuuTIansauni1sdelaseadeinisises swmils Sduusdunals
(Observed variables) 314U 10 ALUS HFIWUTUWHS 911U 3 AU AMruAAT Statistical
power WU 0.80 lionrnundninaniands sedu .1 wazanuaa Aoy (p-value)
Winfu .05

ATIATIERAETUISIATY Structural Equation Model Sample Size Calculator

Andun1saal

[
=1

1) Myeszidiluluiu analyticscalculators.com azUsinguiinvesiall

f@ Structural Equation Model Sample Size Calculator

Compute the minimum sample size for a structural equation model (SEM) study involving latent
variables, given the expected effect size, the desired p-value, the desired statistical power level, and
the number of observed and latent variables. The calculator will compute the minimum sample size
required in light of the structural complexity of the model, as well as the minimum sample size
required to detect the specified effect. Knowing the proper sample size is critical in analytics studies
that rely on structural equation modeling (SEM).

Please provide the necessary values, and then click 'Calculate'.

Expected effect size:

Latent variables:

Observed variables:

p-value:

Statistical power:
EEEE

u7: analyticscalculator.com?

2) Youdoyamumfmualudgmilond il
Please provide the necessary values, and then click 'Calculate'.

Expected effect size:

Latent variables:

Observed variables: 10

p-value:

Statistical power:

SaInRIMCInGIs
g A
g
g
£

Minimum sample size to detect effect: 1,258
Minimum sample size for model structure: 156
Recommended minimum sample size: 1,258
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HANTIATIERTIN VLA Expected effect size Wiy 0.1 Fadunismvundnina

4

YUIALAN Latent variable Ay 3 Tudauuudnaesdl Observed variables 11y 10
AATIZUAINUA Statistical power A1%UA 0.8 LAz p-value A1MUA .05 NAANITILATIZY
TUsUNTULENIHAINEUUIABIRI9819811) 3 1119 TalA 1) Minimum sample size to detect
effect vu18fs VUIAFIBE1IAIAATINTIINUNANTTNUFBAILUUTIADY 1NAY 1,258 e
2) Minimum sample size for model structure #11889 YUIARIBE 190 1A AFINT U
WUUANA8Y AU 156 %8 Wag 3) Recommended minimum sample size A0 YUA
Fhetnsanilusunsuuuzth Wiy 1,258 e

Tudgmlangideadud mnd3semuunsedusedudninaniants (Expected

£

effect size) 1 UTEAU .5 A IAHASNSTIUILVUINFIDE19IT]

Please provide the necessary values, and then click 'Calculate'.

0.5
Expected effect size: [—]
@

3
Latent variables: [—l
(2}

Observed variables: [10—]
005 |

p-value: |

0.8
Statistical power: 17]
(2]

Calculate!

Minimum sample size to detect effect: 30
Minimum sample size for model structure: 156
Recommended minimum sample size: 156

larun Expected effect size winfu 0.5 Wsunsuuansuadndsisil 1) Minimum
sample size to detect effect MNeAa YUAFIOE1ANEATINTIANUHANTENU WU 30 Mg
2) Minimum sample size for model structure L unsimunuundet1sigadmi v
WUUT1809 WA 156 Wi Lag 3) Recommended minimum sample size Wunisiaviua
ynafeg1eaniilusinsuuzth Wiy 156 vie

srdaunaivin madndularvun Expected effect size wirfiu .1 §3duagldiogn
$ruaunn deoraduguassadensiiununudeys warazldvuiadiegwiesas Wormun
Expected effect size getulufidifmun wirfu 5 udegrslsfinunisimun Expected effect
size Winy .1 W3ewiniu 5 vunadiegnaigeilusunsuuuzih (Recommended minimum

sample size) @Ustogell TTnnUWIAUABNGY 156 Kie
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9 Q
Dy
Ydgigoy®

nsaaszsia i lululiu DanielSoper.com wagtdonlusunsuads A-priori
Sample Size Calculator for Structural Equation Models aglauniinannsil
U0LAINFIBLNNNATIT

f#@ A-priori Sample Size Calculator for Structural
Equation Models

This calculator will compute the sample size required for a study that uses a
structural equation model (SEM), given the number of observed and latent
variables in the model, the anticipated effect size, and the desired probability and
statistical power levels. The calculator will return both the minimum sample size
required to detect the specified effect, and the minimum sample size required
given the structural complexity of the model.

Please enter the necessary parameter values, and then click 'Calculate’.

Anticipated effect size: | 0.1 (2}

:

Desired statistical power level:

(]

Number of latent variables: |2

[I-]

Number of observed variables: | 10

il

(]

Probability level:

u1: DanielSoper.com*

[

msl#lusunsu DanielSoper.com gnsesitloudoyadil

1) Anticipated effect size AdvSnafianands I 3 seav leun Svdnasedu
Tngy (Large) dvdwaszauUiunans (Medium) wagdvidwaaunadn (Small)*

2) Desired statistical power level iluAsmnansnaaey fuualisnii .8

3) Number of latent variables 91UUA MU TUWHTUAILUUTIAD9ENNTTLTS
JGENEERR

4) Number of observed variables §112uf 2w U7 danaldlufuuuiass
AUNITILATIAT

5) Probability level L ua15ga vl @A n19@d A1 nadouns oA 1A

ARNALARDUVDINITNAFDU MUUA hllAY .05

f A-priori Sample Size Calculator for Structural
Equation Models

Please enter the necessary parameter values, and then click ‘Calculate

Anticipated effect size: | 0.1

Desired statistical power level: | 0.8

(2]

[}
Number of latent variables: |3 (7]
Number of observed variables: 107 (]
(2]

Probability level: |0.05

Minimum sample size to detect effect: 1,258
Minimum sample size for model structure: 156
Recommended minimum sample size: 1,258

NIATNIINGIVIA INeIENERSFUAMLANISANY U7 1 atuil 1 Unsiaw - wwiey 2568 3

Journal of Nursing Health Sciences and Education Volume 1 No.1 January — April 2025



ANWIag,
% %)

ASAVUATUINFIDE NI IATILURAILUUTNABEUNTTHTIL AT

Determination of Sample Size for Structural equation model Analysis

Wl armun Anticipated effect size WU .1 @1 Desired statistical power level
WU .8 Tudaluudiansd Number of latent variable 1Ay 3 @auUs wag Number of
observed variables Lvif1U 10 fianUsuazninuaai Probability level windv .05 TUshATY
Somslsivunsegsluiuuusaoiel
1) Minimum sample size to defect effect e vunfE19H@ATINTI
WUNBNTENU WAU 1,258 e
2) Minimum sample size for model structure %1884 mumﬁaa&'wmﬁqm
FUTUAMUUTIADIINNU 156 e
3) Recommended minimum sample size M8 9 YUIAR 2081991877
TUsunsuiuzth windu 1,258 e
ErimunsssussRudSamens Wusyiu 5 arlinasnsuunnsegtesdl

f@ A-priori Sample Size Calculator for Structural
Equation Models

This calculator will compute the sample size required for a study that uses a
structural equation mode! (SEM), given the number of observed and latent
variables in the model, the anticipated effect size, and the desired probability and
statistical power levels. The calculator will return both the minimum sample size
required to detect the specified effect, and the minimum sample size required
given the structural complexity of the mode

Please enter the necessary parameter values, and then click ‘Calculate’.

Anticipated effect size: | 0.5 le
Desired statistical power level: | 0.8 FO
Number of latent variables: | 3 (2]
Number of observed variables: ‘ 10 ‘0
Probability level: [0.05  |@©
[

Minimum sample size to detect effect: 30
Minimum sample size for model structure: 156
Recommended minimum sample size: 156

Wan1vua Anticipated effect size AU 0.5 YUINAIDYNVDIFILUVTIADIAIL
1) Minimum sample size to defect effect ¥R VUINFIDYIIFAINATIINUNANTZNU

WinAU 1,258 13w 2) Minimum sample size for model structure #1883 VUIAFIDEN

'
o

MgndmuiuuuIaewiniu 156 vy wag 3) Recommended minimum sample size
wefs YuIAFIog1sand lUsuASHLLET Wi 1,258 wiae Tunnsiasievinasle
TUsunsudl Daniel Soper® WiaduwInmIUIAR8E13 (Sample size) VOIFIMUUTIADUTS
Taseasns Tulusunsudnda Structural Equation Model Sample Size Calculator uag A-
priori Sample Size Calculator for Structural Equation Models arlinafiniioudiu

wona1nd §ailusunsy Grpower fiaulag Faul, F. & Other® Miazldiausly

uneualy
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% ]
73y it0N°

Y

2. MIMAUATUIAAELUIAANIST IO MTIAIUTENINNVUIAF98 19U UTELNA LA

a

Tumsliengidnuuaunmadslassaiis iWunsiesevaldada }2 asdeld
yumdegetiosiigainfiazdululs ilelesiuadia 52 fengs wazmnadd x 2 fengeas
viliAnlonaufiasauuisu H, MduaiwFoianmsdndulafiawanauuud 1 (Type | eror
w3 o error) 1ndunuluaae mniiansannisldiegidunisimseisuuusiases
WUI19L0g7aa 5-30 freense 1 fudsdanald wazanniigadlinisiAu 30 fedis de 1
FruUsdaneld vadetumnldfegatioaniosinit 10 fetese 1 fulsduneld 019
lianunsaieseaildinsiziiognaddiiome Nick Shriyane® Tauugigui eldnin
03AUszNeY (Factor Loading) frnthminesdusznaugs fuvudiauudauss sunadegs
Fldansiunnndn 200 Freee nafinun 30 se 1 FuUs nwuAnAeIfunsRLALe
Fregslumsiinszifuudiaesaunisddaseadng fanuuansaduuddfisenadoetuf
fa n1sfmunvunfied1dlunishessiiduiioad efandnnisliaiunsednsiesia
wuuaaslduaziegnmsisuautosfigaifiazansoiinseild daiielfAalana
pousvaNuAgIu H, Mdussanniiandie dufunsimuasuindiegslunislinsesis
wuudasdaun1slelassasadadunisivuaaunguingwiuidiie (Rule of Thumb) #3e
wENUTZUUAIE N 9 wuudne 9 ldAafwiniindueunies WA AT uAveU AT LN
(low bound) 18117 10 : 1 fauusdanala Nunally, Silverman & Bollen™ wuginin n1s
fiansanvunvesiogslifiarsanaugludumsfinesiidesnisuszanen (1) &4 t
IWIULIN AITMAUATUIAAIBE1TIRTTUINLINALlUMY LIARUeY Goldstein® wugii
Tivandng ¢ lnedananAnundnTdIuTENINuInieg 19 lUsaunala (Observed
variables) fie Tounimdewiiu (<) 20 : 1 uananil Bentle & Chou'® Miuuztindnsa
SENINUIRR g 1R eRnlsdunale 5 ae 1 ne1atdunisiiieaneseanisiiasigisa
WUUS1a0eTSiFIwUsURY (Latent Variables) duuslddudeunazmnliannsadinszildd
anunsaui uruiaieg19d ulus ee 9 agervuldursyly @1y Hair Black, Babin and
Anderson'? wugihlviimunvuiasegnsldesfigaviniiazidulle udlinsagidnnu
Tounan 100 fregs wazilidndiusiuiuinvesuafiegiwesiuiunsinesfidents
N31UA1 (number of Parameter Estimate) 1y 10-12 Megewio 1 mM5iwmes vuIndieeng

MIUKLIARYBY Hair Black, Babin and Anderson'? glun1519mail
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o) Q
2/ tertroaqS
YdgieN®

msnvweiegnteeiigailululalunsinssiduuudiaesaunisielaseadne (SEM)

IUINAIDYN ANWOUZA7
1UIUAIUUTUHS iy 4 . A1 Communality
miogiian LUUT1809
< 5 fuUsurs uragiuusuraliduusdanala 100 - > 0.6
\Au 3 98
< 7 FuUSURS 150 1aifl Unidentified | Uszanas 0.5
< 7 ALUsurs 300 i Unidentified < 0.45
YDA UTLEN
> 7 AuUsurs @Eauusuelesguauun) 500 i Unidentified A
YDIALUTLEN

fan - Hair, Black, Babin and Anderson??

wonand $3a59A Tauen, auUd hoider wasianass neeriussast? deldiaue
LUININITAIUAVUIARLBE19FINSUNISIATITHFAILUUTIa9FUN5L D9l ASIds e Lok
Frondn 2 Useniseadl Usenisusn Badeulvdmiunisussunaanadn wu n1siasiee
29AUsenau (Factor Analysis; FA) ANSIATIENNNNBY (Regression Analysis: RA) Wazn1g
34A519% SEM Usznisfi 2 Bansidusununeslszanns (Truly Representativeness) whay

ANUiBanadmIuNITATIEikasnsasUseBaluduseyns

GENY

1NNNSANYUNATALAZLUIAANITATAUATUINF 19819 IUNITILATIERRIUUUTIaB9
aun1sidslassadne venanddaiuwadndivanarsanndnisonanevinu usaznuininns
SMuATUIREIRE IR 5 - 30 fhoge 1 fadauusdaunald wasmnldFiegradinin 5
fegnere 1 anlsdunalaazilontadruiuaiavliifissnenenisiasizvnieldaiuise
Anredld uidmnlduuametdugiiuly azvhlfAslenadfias Ho Miduasanniu
uennins Rty uitusiile (Rule of Thumb) Safwmualii Wuns
Mnuafiodendnussanaaid g q wuude q ldAamuindsiueuniediudfiivun
youwaturelfy 10 : 1 fulsdunnld warurswpnduauelundniifuuusiass
aunddlassadanisldvundedwigalitosndt 100 fegrs Kuunisdaduladen
suafegslunsieszilueaaunisdsdasadns S8andnnsiin fegrslidnauivly
llanansninseils vielilvaiAuluauasyilmAslonaufiasauuigiu Ho Mduasald

WIDAUANABIALARDULUU Type | error

NIATNIINGIVIA INeIENERSFUAMLANISANY U7 1 atuil 1 Unsiaw - wwiey 2568 26

Journal of Nursing Health Sciences and Education Volume 1 No.1 January — April 2025



woWlag,
Y 70,

ASAVUATUINFIDE NI IATILURAILUUTNABEUNTTHTIL AT

Determination of Sample Size for Structural equation model Analysis

Y a <
VDALY

3UAUITOUILUIAALA YN UVUINF DL UNITILATIENAILUUINADIAUNITHTS

e

'
a Va o L2

Taseasna Tuusuldie lAsuuuINanIaun1sBelATIas 19 NEN8AUATISAVUNIAINANTANEN

Y

noufhavuIdeningdesetaminuiy lngiduidnuiuiiegiteenanvitnagaunse

Anwaile iedesiulilidmuuuiaowniu Z(0) wazfuvuiiassu 2 ddedidgns

a

anannaaey (p-value) lnawuameanilandensandulaifeaiunisirunvuindieeislvies
q

'
=

il

U a v |

AVNNLVLA LAAINAITIATISARUIARUBIINITe a8 QL%mﬁudnmsﬁmummm
f798799715UNVUIN 20 $139 30 FeNese 1 FanUsdunalanau Weaiuisadiasieile
Y =€ 1 LY} 1 1 Y} [y % a ¥ = [~3 < 1 =l
udAey 9 anvuinsegremlUsdunalaasfiasiesvseorvanandu Uy 15 s 1 wse
anaddu 10 6o 1 ¥S0919anaI9IN71 10 ¢o 1 aulianuisoanasladn Farnusdudndiu

YDIVUNNDEID 1 Fwlsdunale
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