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Abstract

The main objectives of this article are: (1) for readers to know and gain better
understanding about the sample size determination techniques for Structural Equation Modeling
(SEM) analysis; (2) for readers to see guidelines on how to determine the sample size for the
classic Structural Equation Modeling analysis; and 3) for readers to see guidelines on sample size
determination for the Structural Equation Modeling using an online program and the synthesized
sample size table. In this article, the author employed synthesis of academic documents, books,
textbooks and articles on sample size determination for Structural Equation Modeling analysis. At
the beginning, this article provides concepts on approaches to Structural Equation Modeling
analysis. In the middle portion of the article, it presents the Structural Equation Modeling sample
size determination using traditional principles, an online program and the synthesized sample size
table. The last part of the article deals with the summary for readers to consider and make their
own choice in implementation of the sample size determination for Structural Equation Model
analysis to obtain better research quality and reliability as well as to develop more body of

knowledge in research.

Keywords: research sample size; research methodology; multivariate statistics principles;

latent variables; observed variables
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1999) agslsAnumniliies 2 suusdunalaressrusenaululunanisitasieiesdusenaududy
Yuaiegfisndudusunisimaeigesilegaieslainii 400 578 (Kline, 2015)
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ATATITIIRIAUSENBU G?NLﬁumﬂﬁﬂmﬁLﬂsﬁzﬁﬁiﬁ?ﬁ’ﬁaamwmﬂmg (Tabachnic & Fidell, 2007 cited
in Velicer & Fava, 1998) agslsAniunuin Tun1siasizviesausenaulded1saa (exploratory factor
analysis) yuInveIuIntneA Usyneu (factor loading) TI1UIUAILUTLALVUIAUDIA 1D 4
Fuoeusznovddalumsiduuusiassesduseneuiin ndnmsildiunsimszsimuduiuglasadna
Badu (SEM) Aldduiiontu wwusiaesintumanisaiamnsiwesldenuasiulsiidedoldanatian
Yapas uli1 nsieszdanuduiuslasiaiiadaduazifumedalunisiasisimeadanildieg1e
wualug wiilesannnaanisnaaeunsadfnuulml 9 ﬁlﬁ%’umﬁﬂ’wmsﬁulqué’m gousulud
nsleszinnuduiuslasaadaduldidedfedalesiianlimnit 60 dregreduly Bentler &
Yuan, 1999)

Thakkar (2020) L@ua319WIRG08 197193 Fasiiasarlun1sinIeiLuusiansaunislassasng
Badu (SEM) dusanusudu iesmnmsieseit SEM fuwslvginnuazdadinruananselunssanis
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wUaingessuruiawUsildlulunanisitasiey uenannd Seildetaueves Hair et al. (2019) taus
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JoLEUaN 1 | - lASIas19line9nUsENa Ui tagnIn 100 - 150 519
- Tunsazasrusznavilfmkusdunalauinnai 3 @

- A1 item communalities AU 0.6 M%aq\‘m’iﬁ

doauai 2 | - lassasailidnasrusenaursetiosni 200 5%

- @1 item communalities agjiwrm 0.45-0.55

Jolauaf 3 | - lassaseiitesnininesrusenau 11711131 300 518
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YoLaUD wauly / danarsanlu SEM luwma YUINAIBENY
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analyticscalculators.com wag https://www.danielsoper.com (Soper, 2022) Wa@uelag Dr.Daniel
Soper A1@AN19158AU Information Systems & Decision Sciences 31011138y California State
University Uszinaansy 1dvinisasnalusunsudmiunmsdunamivuiaiieg iz andimiunis
TAsguuuIaesaunisiaseasadadu lnsdnauslusunsuludnvazeouladnuivles
analyticscalculators.com Taglusunsudmsun1siiaszdmauaie g i aud miunisiiass i
LuUTIaesaun1siassadradaduy 4314 031 Structural Equation Model Sample Size Calculator &
Tniseiluanunsafiazdluidentd Tnedaluiivindu au URL ﬁszq (Soper, 2022) (Soper, 2022b)
L% Analyticscalculators URL : https://www.analyticscalculators.com/calculator.aspx?id=89 %30
danielsoper.com URL : https://www.danielsoper.com/statcalc/calculator.aspx?id=89
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1. Expected effect size (Bvisnafifisuninnts) vuinvesadvswatianysaifigaduigise
pnansaild Tnedlaniilsiimunld 3 sedu fie 0.1 (sedusn) 0.3 (SeduUiunay) uag 0.5 (sefunn)

2. Latent variables (S112uuUsues) musuusudsigidednm

3. Observed variables (Fuusudsidanals) auduauiuusigisednwm

4. p-value (AIANARIALAG DU 3 DTEAVUYEIARY) ANNINUAIZADIAINIINIBLYINAY .05

5. Statistical power (A181U13%84N15NAROY) ANTININUALFDIgINIMTBLMAY .80 Yuly
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M Analytics Calculators

better insights and decisions, one calculation at  time!

M Home #F Foomlas T References % Related Caloulators Q

‘“ Structural Equation Mods! Sample Size Calculator

@ Structural Equation Model Sample Size Calculator

Compute the minimum sample size for a structural squation model (SEM) study involving latent variables, given the expectad effect size, the desirad p-value, the desired
statistical power level, and the mumber of observed and latent variables. The caleulator will compute the minimum sample size required in light of the siruetural complexity
of the model, 2s well as the minimum sample size required to detect the specified effect. Knowing the proper sample size s crifical in analytics studies that rely on structural

equation modeling (SEM)

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

Calenlate!

AN 2 LaEndlUSIATUNNTAUIIUINAIBENEINTUNTIATIEAUUUTIa89aNN1TIATIASNS

\ W9 analyticscalculators.com (Soper, 2022)

a v [

Arog1agu §I3unmune1 Expected effect size Wiy 0.3 (seauU1unana) 91u3U Latent
variables 111U 6 31UU Observed variables iU 24 A1 p-value AU .05 A1 Statistical power
Wiy 95 Tsunsuazfmvunvuiadletsdmiunisiesey 13 3 sedu el idednauls Ae
minimum sample size to detect effect (vurnsegdusiaznsIanuNIng) 236 518 minimum
sample size for model structure (vuasegedusmdmsulasiadisenuusians) windu 100 518
waz recommended minimum sample size (yurniaeg 19t usTlusunsuuusilile) fe 236 51

AN 3
Minimum zample size to detect effect: 2136
Minimmm sample zize for model structore: 100

Recommended minimum sample zize: 236

AN 3 LAAINANITANLINIUINFDE1991NIUTNSUNITANUIIUIAFIDEENSUNITIAT 1N

WUUTIAD9aNN1TATIATITAEY analyticscalculators.com (Soper, 2022)
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58 518 Minimum sample size for model structure ldf1n41 100 578 waz Recommended minimum
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il Free Statistics Calculators

Version 4.0

# Home -~  x* Formules & References 2 Related Calculators Q)

CALCULATOR: A-PRIORI SAMPLE SIZE FOR STRUCTURAL EQUATION MODELS

“ Free Statistics Calculators: Home > A-priori Sample Size for Structural Equation Models Calculator

i 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 probabllity 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: (2]

Desired statistical power level: (2]

Number of latent variables: @

Number of observed variables: (2]

Probability level: 9

[ calcutate |

» Related Resources

x* Formulas & References = Related Calculators Q, Search

AN 4 LanlUTHNSUNNTANLINIUINFALDEN NS UNITIATIELUUINADIEUNSIASIAS 1T AU

danielsoper.com (Soper, 2022b)
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310 4 Undeagaesinisneudauniedeudeyaingiiudnvaevesluudasdauns
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A8 ¢ (Soper, 2022b) asplUll
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=b.

1. anticipated effect size: (A18N5na
fifidoaanisally TaodAndilidvuale 3 sedu Ao 0.1 (5edurn) 0.3 (szdUUIUNans) waz 0.5
(s2AUNN)

2. desired statistical power level (A191U1398INITNAGDU) ﬂ"rﬁﬁfmu@%é’aqquhﬁamﬁu

80 Fuluwintiy
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3. number of latent variables (F1u3UMLUTWH) MU uIUfILUTARITeRNY

=

4. number of observed variables (F1u3ufuUsNFLNALA) AuTuIuFILUTAEITeANY)

'
I a

5. probability level (A1ANUABIALARDY HIDTEAUNBAIAY) ATIAINUAILABIAINTINTBLYINAY
05 Wiy
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= Ql' P a 1 o U ! a (3 o 13
AaALAdauLuUARTsdA1nAUlY 1wy MunIuInfieg19fiazesAusznau 31UIU 3 09AUTENEY
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fo19azunnsssuyAvesdeyalidulunundidennnisld
! a e v ! ) ! 1 3 ¢ = P L3
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nagay (Power of Test) Ao AIuU19zidu §1u19v0In1sVRdeUADAINUIIzIdUT L9z U] 1ds

| v o

a A RN ° o a a & @ & | a & o
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a &

a &£ o o a ] Ao @ o a o A a &
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14 =

T IUADIUIANTIIINITIATIZRAE A IUNIAVDINITNAFDUMNLA (NISNUNILITIUNTIUDE 1 LTUTU

wthwanlemanauyiguiiunansiuasfuauiiguasiedia) ulisevsenivauigiuiduna
JurldeldiAamnudemelag 18 s1unavesnisnageuisienaazusdluniiiin tuieanulivesnis
nadeUvNaRRLiienTaduiaviensvasnaswesaNsAgiuiidunans’ maniseaeulsidanulisienns
Ufiasauygiuiidunans Quudvesaunigiuniaden) isagliviinisasaaeunisufiasans g
fananatiy WANMINNINARRULAINLIRONAADULIIILENUITAIATILIHARAL UL WAL AFIUNI9LEBN

fagegnsaaiienaudsiiudiniuveinsideldegsuaugiuiniign (Denis, 2021) N13iMuAvLIA

Y ' o

MegsdmsunTieTsiuuiassaunsiastasagadusiglusunsuesulatilfidouveaisendu 9

% U va

A8n15vesluias (Soper method) (Soper, 2022; Soper, 2022b) 1n338azAves189UAMANTAA 9

(%
Y
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aghalsimunisivuseuafedsdmsunisinssikuudiassaunisiassadadadu dadn
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ngifimualildansnsaldlalunnaniunisalvesnisiesgiwuudiassaunisiaseasiadady (Muthen

'
a o a

& Muthén, 2002) §3T871N15ILATILRUUTIRBENNTTIATIATIUTUT DI ABININTUNINYAY
Jadeusgnaudulunisivunvuindiegendanuanegay welinan1siasgviianuauysaiiag
Wndediolaunnian

Yo

38n1591809uUvNBUAALA (Monte Carlo simulation method) AMdananetduisalasuaiy

founiulun1sinsgiiuusiassaunisiassaiiadadu oniseausieludedn (Wolf et al,, 2013:
Wang & Wang, 2020) luszezduisnisshasswuunsuinlataelidnisvadauusiassnudarmun
Auriueuvearfide mﬂﬁ?umaauLL‘UUﬁi’waaﬂuéqmﬁt”lauuaﬁ'ﬁ"mmamaaﬁuﬁ’uﬁaaﬂwﬁﬁmmmLLmﬂGi’mﬁuﬁUﬂ’u
Firanstizaeliinisotuasvanaluiuusiass Mintutesads (Srunavesnisvadeu) Teldiuieu
389380154 AovrelinIToaunsaiinunvuInie g9 s aud i uLUUS1aee i arAdunis
PIGEREA Lm'asmliﬁmm%‘%miﬁ'}amLLuumauaﬂﬂIaﬁﬁaan’mL%WﬂighﬂﬂﬁLﬂiﬂzﬁ%’@;ﬂﬁimzﬁuqq

'
aada 1

Tuveadiaseyt gevldursneadafidainuanizianzasnn 1w Tusunsy Mplus Seazanunsadioy
ALuNTT 8819QNABY F938n15taninagldsuauieuund si uluouian (Barbu & Zhu, 2020:
Mitchell, 2017; Rubinstein & Kroese, 2016) wonaniidiiansuszanamuasegrswuuelng1-en3a
(Satorra-Saris method) flenfuArnuanusalunIsUssaianaveswonkasosne Wwnsu SAS way Mplus
Judu (Wang & Wang, 2020)
uaaawaﬁﬁﬁaué’ﬂé’ﬁwLauaLmeﬂmiﬁmizmmsﬂ"mummmé‘m’aamﬂmﬂmsmmsﬁmum
PRI 19E IS UINATANITIATIE R UL 98NN TLATIE5 11T 9LdU (RSS sample size table for
Structural Equation Modeling: SEM) Al Evinsduase ity lagaguannuwwifa Christensen, Johnson,
and Turner (2014); Patten and Newhart (2018); Creative Research Systems (2022); Tabachnick and
Fidell (2007); Tabachnick, Fidell, and Ullman (2018); Denis (2021) @ si{ifeuld1435n15Usz07a09d
A3 wazlieulusingg fidndudmiumsfinsandmuasuaiegsdmsunmsleseilasdeiiugiu
wadansiesziisuiuazdeddfegvuinlnguiuseneulunisiiansan Tneaanteinazdy
madentvigIdenluldlun1siasuvsesedidmsumsiaseiuuuinassaunislasiasadady

ARG 2
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A1519 2 LAPRUUIRFRENE NS UIMATANITILATIZLUUTa0sannIslassas 1 e dumduldle

AN MNIIAIAUAVUIAAIBE NS UMATIAN IS IHATIE AL UUIIADIEUNT LATIAS 1T

(RSS sample size table for Structural Equation Modeling : SEM)

N n N n N n N n Value n
60 52 700 248 4,000 351 40,000 381 For large sample size
70 59 800 260 5,000 357 50,000 381 analysis technique
80 66 900 269 6,000 361 60,000 382 | Very poor 50
90 73 1,000 278 7,000 364 75,000 382 Poor 100
100 80 1,100 285 8,000 367 80,000 382 Fair 200
200 132 1,200 291 9,000 368 90,000 383 Good 300
300 169 1,400 302 | 10,000 370 100,000 383 Very good 500
400 196 1,500 306 | 15,000 375 200,000 383 Excellent 1,000
500 217 | 2,000 322 | 20,000 377 300,000 383 | Exceptional 1,200
600 234 3,000 341 | 30,000 379 400,000 383 Profound 1,500

NUYLUA Large sample size analysis technique lAuA Factor analysis, Structural Equation

Modeling and other

n1siasaeuluianuatl Wielinan1sinsgikuuinaesaunisliasiasadadunasnsasy

= d'

Han1sITeilAmuAaIadsuteefian gneeskiiug UsimaindeasdeluniseSuigusingnisalniy

=

wuud1aesflaainnsiase detauenieg dunausluunaiuidwdudeaueilasuniseausu

dmiunsidemengAnssuaaniwazdnueansluszavaina Jsunavilunumisiiduazduniaden

Y 1 ;Y a

AUSUUNIT8NADIINNITAINT U N UAVUIAA DL NEINSTUNITIATIANANITIVUMIEITNITILATIEN

'
U aaa a 1

wuudnaesaunslasiautudy Mengaladenidnsnasevuiadegesidifysnusenisullantdnie
AoAilefeAe 938535U89N1939Y lagtanizdAmuavuindlogsvuinugiiuld 91aaziiansldy
megradrulumaTeiiufulaglididuderadulsesiunsasseivssavenisite Tunenauiy
Y 1A @ a @& 1| vl o § ¥ a v o & VU av ¥V 0O X = o o
mnsegdvuaaniulualiunduldlanagilvnisideussauaudiia dnidenssiilsdetivdfyy
wagndnnisveadanldlunisiesgivseneuiumeliioinadnslaegluveuiunuainadnsna1nniy
lunmeadia (Gravetter, 2018) Un3dedesinsaynReulvusenauiuegresaunsuigawinnasvilaiiie

ANAURANAINAIN°) V191992 ARTUIUNTZUIUNITVBINTIVY
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ayluazdaiauaivanisussynald
W89INNITAIMUATUINAIBE19YRINITIATIEIRULT AR sauNTsiATsad 1 dsduausavila
Tunangwuimedeifdeuliinaweuannisldlusunsueoulal n1sldnisnednsagy uagainansa

NIIANUATUIARIDE WA MTUNATANITILATIZRLUUTIADEUN1TIATIAT 10T 91d U (RSS sample size

'
a VoA

table for Structural Equation Modeling: SEM) mgmauiﬁéi’qmmzﬁ%u W INITATAUATUIAR DL
dmsunsieseiuuusiaesaunisiassadaduduasiivdnnisiieg Taevhluin Ussana 10-20 wies
Ams e iTuanumsnds 8 Tunisieseissuuusiassaunislasiadradadu (SEM model)
wienuISn1svedlailes (Soper method) Tegalunquiinideniangfnssuansndanedinuiu
n59u31 171381978 n15lalunsAnuaIuInA 188 19EISUNNTILATIERLUUTIADIENNITLASIET
Jadufvzdesiinsanludouls 2 Usznis Ae Uszniswsndeuludmiunisussananinisdmes
VOUNALAITNITNNADAFN 1WU EFA, CFA, SEM, MSEM “1a wazUsensfiesiotoulunisidusuny
Y93Us84n3 (truly representativeness) feuuavesiiogsiiiismadmiunisasudieds (minimum
requirement) L8 sUsgansiidne driiasaniuludeulunsn Afeungaumeiissdiusludouls
fiaaUsznauiugie MsIEn1SMRUATLIAI0E19UBINTIATIERLUUT A saunstasiasud by
A150YM 1A LUTAELLINIS LAzl daN TN IUNANNITNISEDR UHNNITIVEARDAIUNANNITILATIEN

Ya o

pgnaeUTEN1T FIHITHALABININITANIITUIIN SITUYAVBINITIATIHIRUUTIa09aUN5IATIAT

&

o v [ A v

Wadunaniunsegiulianvasidunsieneiniveunvesinusuindosualvy A8nsnanygide

Y

6 o va w

AAVIaviserInYRIABVSNANAUYTlNgatumNITenn1salliliAnlY FruauduUsueidednis

Y 9

4 IS

Anwflunndaaiiedls s7u991UMBYINANNALANaL1TIRlA g1 AEINTY AIANNAATIALAZDU YD

'
v A

SEAUNEERYTEaUSULR AARAIUTIUIVBINITAGDUNNEDR NIUADIRTUNRsUUTELaliunntloy

| = a Y I . . 3 a Ao o o
whls uagdue Bnvangdsznis nsIen15eenkuUfIBg (sampling design) WuisaandAgyantunis

PBNKUUNITITY (research design) NeyilnadTeusdazisoadianuanzinIzILaziinunIw
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