MIAsduRAnwIUINSIAL was TN 13 atud 6 (wgeAneu-Sunau 2568) 2466

SAada Aa

sUnuUAMNFNRUSIBE N aLUUNszAuvadadeniianine

D.

1 a a a -4 v o/ 3.’1 L% = =
ADNIIAALYIAUAFAIENIVIIUNLIBUTEAUYUNTYUANYIUN 3

danadrunauanunnIsAnetsaufnen’
A Multilevel Causal Model of Factors Influencing Mathematical Thinking of

Grade 9 Students under the Secondary Educational Service Area Office

'aufiy U909, 91809 298UTEIASg wae NgRAY JuNI19
'Napapat Buaking, Jumlong Vongprasert and Krittidej Chanthawara

g VIJ{
i\ ANEATANENT UNTINEIFETIUA)gUaTIve1H

\' NG
/;/7 Faculty of Education, Ubon Rathathani Rajaphat University, Thailand.
7

1Corresponding Author’s Email: dr.liwe555@gmail.com

UNAnea

unAAdeiiTngUszasdiile 1. AnwtadeiiidvinadensfndsndinmanivoniniFeu
seufusisea@nu i 3 ludfadiinauniiuiinisfnwifseuing 2. Waungluuuuagamadey
ANAenAd 8a0sluLAARNA NN LS LT sa A UUUNY SEAUYRIT 9T B nSnanen1sAn
FendinmanivasiniFoussduiuliondnudil 3 ludstnddnanueniuiinsfnuisendnu de
M zilunaanslassaiamyszsu (Multilevel SEM) Usznnnsiildie fuims s1uau 228 au
AsHaRU 91U 3,628 AU waznIS B 91U 12,416 AU Fegnsiild Ae fusms $1uI 120 AU
Aasundnmans $1uam 139 au uazindeu $1uau 470 au Wulasnisdusegnauuuntstund
waznsideadsdlfinaianisadrsuvudansaunislassadnadaslusunsudnsagy Mplus 83
iw3eailefild Idun wuuneaeuinnsAniendamans wuuasunuindudstedefiiviwasionns
Aodendinaand afanly laun aede Yevar drudeuvunnsgiu Aanuduazaiaulag
AduUszavsavdiuduuuiio$du

nan1FITeNUdn 1. MatinseianadafiuguvesiaulsiiAeades wuin Muusislusedu

a

Tsa8eu sefuieaSou uazseauiinGou danadveglusziuun Adeavunasgiueglunasinis
Uhunans Teyaiinisuanuadlndifesnd wagarannad-anulaseglutasiisensuls uandliiuin
AnouliauAmiululuianiaieddy nsvauUsuuaud Ui us L@ e LU UN ST AU
(Multilevel SEM) 1esleatiaduain 3 sedu loud sedulsafou seiuouiou uagsedulinigou
\fieesutensandendinmanivesindeu nan1snsideuliwa wuil dudauaenadas (X2/df,
CFI, TLI, RMSEA, SRMR) agluinaunia uansin lumaiinnumangauiudoyaidelszdnyg Snvalanea
§a1113093UANNMUTUTINYRINIARTIRdinA1ans lags (R2 = 71-88 %) avvioudn Jadumums
UIMIIANISisasen aunmnsaeu warladedlniidevedinisey dunumsiuiuegradrAnse
NSNAUTINYENITANTIANRNAIERS

"Received August 12, 2025; Revised November 7, 2025; Accepted November 18, 2025


mailto:dr.liwe555@gmail.com

Journal of MCU Peace Studies Vol. 13 No. 6 (November-December 2025) 2467

psrmlmifeiutadeiitdvsnasensanidsadnmanivosinFeuluifinysziu wuin
N13ARLTIANAA1EN S LA TUBNENANIINSIUAE VD DUIINAMAINNITUTNTIANITLTATHULALAUN TN
nsaeu luieadsuruussemenayisnisSeuifidoronisAnidedn Tlunaannsnasuisainy
wUsUruldgs Wuasifiauddguesnmatanaunimnsinuegiesysanns fedunegimis
F9IN5VBIUIMT AN MNITABUTRIAg wazusegslaveainifou iesnsefuMsISouM Ao
AdinAanSoE sy

(% v f A

ANEANY: ANUFLTUSLTIa NS, WYSEAY; MSAATsAdinA1EnS

Abstract

The research article aimed at the following objectives: 1) to examine the factors
influencing mathematical thinking among Grade 9 students under the Secondary Educational
Service Area Office; and 2) to develop and validate a multilevel causal model of these factors
using Multilevel Structural Equation Modeling (Multilevel SEM). The population consisted of
228 school administrators, 3,628 mathematics teachers, and 12,416 students. The sample
included 120 administrators, 139 mathematics teachers, and 470 students, selected through
stratified random sampling. Data were collected using a mathematical thinking assessment
and questionnaires measuring the influencing factors. Statistical analyses included means,
percentages, standard deviations, skewness, kurtosis, and Pearson correlation coefficients. The
analysis was conducted using Mplus 8.3.

The results indicated that, at the school, classroom, and student levels, the variables
had high mean scores, with low to moderate standard deviations, approximately normal
distributions, and acceptable skewness and kurtosis, suggesting a general consensus among
respondents. The developed multilevel SEM model integrated factors across the three levels
to explain students’ mathematical thinking. Model fit indices (X2/df, CFI, TLI, RMSEA, SRMR)
indicated a good fit with empirical data. The model accounted for a high proportion of variance
in mathematical thinking (R? = 71-88%), demonstrating that school management, teaching
quality, and students’ affective factors collectively play a significant role in the development
of students’ mathematical thinking skills.

The new knowledge regarding factors influencing students’ mathematical thinking at
the multilevel dimension indicates that mathematical thinking is affected both directly and
indirectly by school management quality and teaching quality. This influence occurs through
classroom climate and learning approaches that promote deep thinking. The model accounts
for a high proportion of variance in mathematical thinking, highlighting its significance for
integrated educational quality development. Specifically, it emphasizes the importance of
academic leadership of administrators, teacher instructional quality, and student motivation

as key factors for sustainably enhancing mathematics teaching and learning.
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of Mathayom 3 Students under the Secondary Educational Service Area Office
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Figure 2: The New Body of Knowledge
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