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Abstract

The usa of Leaaming Managament Systems {LMS) has becoma an essantial tool in the teaching and leaming procass in

aducation. H , its affacti in anhancing tha professional compatencies of prapre-sarvice teachars requires

fl.lrth:l |rn'u11p:l:|n Thiz study aims to avaluata the affectivenes of LS usa and teachar partidpation in deweloping the
DT ies of prapre-service teachers in primary schools. & quantitative rasearch method was employaed,

utir.ln,g; stuctural modzl analysis technigues involving 87 prepre-servica teschers. Data were collecsd through a
questionnaire desgned to azsesx the wvalidity and reliability of the model, = well ax to examine the influanca of
independant variablas on the dapandant wariable. Data analysis was conducted using Smart?Ls software, and tha rasults
indicated that LS utilization had a significant and substantial impact on improving taachers’ professional competancias.
Mearmwhile, teacher partidpation had a lower but still significant affect. The findings demonstrate that LMS usage
cantributas significantly to tha anhancement of teachars’ profassional competendas, while teacher participation alsa has
a maaningful, albeit smaller, impact. Tha integration of LM5 into teacher training programs plays a crucial role in
strangthaning the professional compatencies of crapre-sarvice teachars. At tha same time, active taacher partidpation,
although less influential, stll has a positve impact. Thasa results prowide practica! implicstions for polioymakars and
aducators in designing effective training programs. This study highlights the importance of leveraging LMS tedhnology to
anhamca educational guality and improva teachar treining efectiveness.

Keywords: Learning managament systam, Primary school tazcher, Professional Competandas, Adoption Technology.
Tedhnology User.

L. Introduction

In modem education, technology has bacoma a kay ctalyst in transforming teaching and leaming methods {Kaimara
&t al., 20H). Technology significantly influences advancements in the education sector, anabling the development of various
sducational platforms that facilitate distanca |eaming. One of the increasingly domimant technologies in teacher training is
the Learming Managemmant Syrtamlaarning managamant systam (LMS) {Abdul Hamid at al, 2020). Ax 2 cormarstone of the
sducation systam, taachers ara responsible not only for delivering instructional content but also for oreating 3 supportive
|=arming @nvironmaent, motivating stedents, and adapting teaching methods to mest individual needs (Marbdn & Mulenga,
1039). Primary education serves as the foundation for students' skill and compatency development, which will shape their
acsdemic and professional trajectories in the future (Sulaiman, 2024). Tharafore, teachers play a crudial role in enswring that
the leaming prooess is affective and efficient

PraRra-service teachers, who are in the sarly stages of their careers, baar a signifiant responsibility in developing:
inmovative and responsiva teaching mathods to address studentw’ nesds (Tran et al, 20200 Teachers are consdered
professionals whan they have mastered four core competencies: pedagogical competence, personal competenca,
professional competence, and social competanca (Penagiotarow et sl 2020}, Howevar, achieving this requires adaguats
support, both in tarms of acoess to educational resources and relewant training. & conduciva learning environmant and
appropriate technological support play a vital ol in helping them grow into compatent edwotors [Olchawsk et al., 2023).
This is whare Las==iaghd syssmmu-ikiidlaarning management systems {LMS5s] can play a oucial rola.

LiS is 2 hghh,- v:lu:hln taal far providing broad and flaxible access to high-guality leaming resourcas, with its
wtilizmtion process fadlimtad online through LMS support (Wilkinson et al, 2020). LMS offers warious features that emabla
|zarming to become more fledble, structured, and interactive (Torakulowich, 2024). It is & softwars platform designed w
davzlop, deliver, and manage courscs, kaming resourcas, actvities, and ameszments {letzoalp, 2024). Howevar, the
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effectivenass of an LMS in eanhandng teachers' professional competencies dessdepands not solely dapeadonly on the
availability of the technolagy but also an the active participation of presss-service teachers in tha lsaming process. A high
leval of participation indicates grestar angsgemant and commitmant from te=chers in wtilizing LMS, which, in tum, can
improve learming outcomes (ElSayary et al., 2024). Comversaly, using a0 LMS without adaguate participation may not yield a
significant impasieffect on the enhancamant of teachars’ professional compaetencies. Therefors, it is crudial to explore how
LM5 usage and pre-samdceorasearvice teachar partidpation imteract to influanoa their professional competendes.

Tha Teachar Professional Education Program is an initistiva aimed at enhancing and updating educators” knowledge
and skillls, anabling tham to nawigate the dymamics and complexities of the education sactor (Dindar at al., 7021). By gaining 2
deeper undarstanding of how LBASLAMSs can suppart the professional development: of prapre-service teachars, S-Hecxpocad
that-the guality of primary education can be improved, prspersghrureisaches o be-Rars = R e
Rrz-gomiozincrazsing the compstenca and innovativansss of future teachars. The Preservice Teacher Professional Education
Program [PPE Prajabatan) is professionally designed to ensura that gee-serdicspreservica taachers are well- prapared to
sducate with the support of LI Ss. LMS allows teachars to design and manage curricula more effidently, assign tasks snd
assessments, amd monitor student progress in real- time. Howewvar, there remains a gap between the training and tednical
support availsble and temchers’ actual ability to integrata technolagy into their taaching practices. Many oregss-sanvice
teachers may ba unfamiliar with or lack confidence in wtilizing technology for instruction, thus requiring adequate training
and techniczl support {Sahal & Ordemir, 2020}, Institstional suppart is also crudal for the successful implementation of an
L5, School administrations and gowemment bodiss must prowide supportive policies, funding for tedhnological
infrastructure, and continuous professional training for teachers. Therefore, this study aims to explore the effectiveness of
LiAsLMEs in the professional developmant of pregss-sarvice primary school teschers, while also identifying itsthair benafits,
challenges, and relavant solutions [Toktarova & Semenova, 3020). Thasessssch-sacksFesearch has sought to axamine how
L Snfluencesl MSs influence various aspedts of taaching skill development among prospective teachars.

1.1, LS Usauze [LL)

Tha affective use of an LM3 is predictad to hawve 2 Sgnificant imparcteffact on enhancing the professional competenca
of prapre-service teachars [Sittisak ot al., 2022). LM provides various toals and resowrcas that support the leaming process,
such as access to educational materials, discuszion forums, online azsze=mants, and instant feadback. By utilizing Lo -pre-
serviceL5s, prasarvice teachars can deapen thair understanding of pedagogical content, improve their technological skills,
and implem&nt mare innovative teaching strategiss. The profassional compatencies gained from LS usage indude taaching
planning, classroom management, and learning amessment, all of which are kay elemants in tha teaching profession (Umam
stal., 2024].

1.2, Tercher Porticipotion (TP)

Tha active participation of prapre-sarvice teachars in learming activities prowided by the LMS i axpacted toserveas 3
significant maediating variable in tha relationship batwaen LMWS5S usage and teschers' profassiomal compatence. High
participation reflects deep engagement in the kaming process, where prapre-servioe teachers not only recefve information
but also actively interact with contant and peers-. In othar words, whila LM% usage is important, active participation is tha
key to maximizing the banefits of this systam. Therafora, prapre-servioe teachars” participation in LEASLA S will mediate and
strangthen the relationship batwaen LMS usage and the enhancermant of teachers' professional competanca.

1.3. Professione! Teachar Competence (FTE}

Tha active participation of prepre-sarvice teachers in leaming activities prosided by the LMS & axpacted to serve as a
significant mediatng varable in the relationship between W5 usage and teachers' profassiomal compatence. High
participation reflacts deep engagement in tha kaming process, whene prapre-service teachars not anly receiva information
but also actively imteract with content and paers (Floras-Cdceres at al, 2022]. In other words, while LMS usage is important,
active partidpation is tha kay to maximizing the banefits of this system. Therafore, prepre-service teachars’ participation in
HASLM s will mediata and strengthen tha relationship batwaen LMS usage and the anhancement of teachers’ professional
compatence.

2. Method
2.1 Peseorch Design

This study employs 3 guantitative approach wsingwith a guastionnaire mathod to massure the impact of LME
utilizmtion and teachar partidpation on taachers’ professional compatence (Dehal & Manandhar, 2024). The research mathod
applied is @ structural model, where data sare analyzed wsingvia statisticl software that supports model testing. Tha
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variablas measured in this study inclede LMS utilization, teacher participation, and professional competanca = latant
variablas.

2.2 Validity ond Relichiity Measurament

Tha walidity and reliability of the messurement mode| {owter madel] werae tested wwgyvia saveral indicators {Rahmi et
al., 2024}, Carvergant validity was amessad by examining the loading factor values of @ach indictor, whare valuas graater
than 0.70 are considared wvalid (Fadhli et al, 2023). Furtharmore, constrsct reliability was testod ssimp—Compasis
Fre=wbittyvia composita ralizbilty (CR) and Cronbach’s Atohazipha, with a CR valua greatar than 070 indicating that tha
latent variabla possessas good and consistent reliability. Comvargent walidity was also evaluated through the dvesge
Yariaree-Detearted gvarags veriance sxtractzd (AVE] valuae, where a value abowa 0.50 signifies that the indicators axhibit good
conwargent walidity.

2.3 Discriminent Waliditnolidity

Discriminant validity was tested wsagvia two methods: the Heterstrest-irleneesit-RetssheterotmEit-monotrait_Etio
[HTMT} and the Formeli-tarckerforneli-Llarckar criterion {Sims, 2024). &n HTMT value of lass than 0080 indicates good
discriminant validity, meaning that indicators measuring a specific variable exhibit highergraatar comalations with items
within that variable reempared-tathan with ilems in other variablas. The Fermes-tarckerFornall-Larcker approach asezses
discrimimant validity by comparing tha square root of the Average-Variance Extractedaverage varisnca sxtractad (AVE) with
the correlations betwean latent varablas. Discriminant walidity is considered fulfilled if the square root of the AVE of a latent
variabla is greater than it conrelation with any other latent variable.

2.4 Multicoliineonty Test omd Stroctumal Maodel

To emure the absenca of multicolinearity among veriables in the structural modal, the Yarssce—laflatad
Factorvarianca inflation factor (WIF) values were examined (Kassim, 2024). A& VIF valus of less than 5 indicates no significant
mukticollimaarity. Following the multicollinaarity test, the influance of LMS Usageusaga and TeacherParicipation-on-Taachar
Profamional Compatencewss-anabmad usngteachar participation on tescher professional competence was analyzed wis the
structural maodel. The magnituda of the influence was sssessed besed on the basis of the path coaffident and fsquare values,
where a higher f-square valua indicates 2 mare significant effect.

3. Results
A.1. Convergent Velicity

Tha path diagram displayed in Smart-PLS illustrates tha relationships between LMS utilization, teacher participation,
and tha professional compatence of prepre-service primary school-tsachamschoolteachars {Wang et al, 2021} In this
diagram, M5 utilization is represented by fowr indicators, <ach exhibiting 3 high loading factor, indicating that thase
indicators strongly raflect the [atamt variable of LMS utilization. All indicators used in this study hawe loading factor values
above 0.70, demonstrating good convergent validity.
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In Figura 1, tha ¥1_2 indimtor has & loading factor of 0U83E, indicating that this indicator validly measures tha LMS
Usage variabla [Herwin et al, 2022). This suggests that amy changas in the L5 Usge variable are significantly reflected in
variations in tha X1_2 indicator, with a contribution walua of 30.6% (0L898 == 0.B3E]. Owarall, all indicators mezsuring tha
latent wariables in this study Save mat tha aiteria for good comvergant validity.

3.2 Construct Relability

Construct reliability was measwured wsgwia Cronbach’s Aphaglpha and Sampertefe=abdtyoompasita_ralizbility
values. The Cronbach’s Adphealpha and Coempostefatteb=tycomposte rsliatdty (CR} velues for s=ch latent wariabla
exceaded 0.7, indicating that these wariables are consistent and relizble in mezsuremant (Santoso et al., 2023).

Tabda 1 Construck RatabtitrallsblEy

Comstruct Rallabl iby-valldity Cranbach Compaosita Rallabify Composita Rallablify Average Varlance
Hipha (rho_a) irma_c} Extractad
Profasslonal Taacher Campatanca —_ p— — —
[Prc]
Taacker Particlpatian [TF] O.EED [=E-5E-] 0916 0732
LS Uisa (LU} 0Ez3 DuE45 Q=82 DEs2
ir-Table 1 shows that the variable Teadher Profasional Competence has 2 Eomposite-Relisbilitycomposite ralizbility

value of 0.53E, indicating that the indicators measuring this variable are consistert and reliabla. This high CR value suggests
that the latant varabla in this stwdy can be trusted to accurately and consistenthy measura tha intended conoept.
3.3, Discriminmnt Maddiaaoldity

Disrimimant validity was tested using-the-Heterotrast-Slonstrait-Ratiovia the heterotrait—-monatrait ratio (HTMT])
method and the Fornall-LarckarFomell-larcear aitarion. Inthe table 2 show anadysis rasults indicata Table 2 shows that the
HTMT values for @ach pair of variables are less than 0030, confirming that discriminant validity has been achieved [Astuti &t
al., 2022).

Takbik: 2 Discriminant aldibea bty [HTMT)

Discriminant Valld HTM
e | m Profassional Teschar Competance (PTC)  Teachar Particpetion (TP]  LME Usa (LUJ

Profassional Teacher Compatenos [FTC)
Teachar Participation (TP} [xR-12]
LBAZ Usz (L) . 0792 . O.TEZ .

In other words, the variables in this modal axhibit a Fghergraater cormelation with their own indicators than with tha
indicatars of other varablas, ensuring that @ach latent construct is truby unique and distinct from the others. Table 3 presants
the results of the Farmester=werfornel-Llarcker analyzis, indicating that tha square root of tha AVE for the Professéanal
Eompetenceprofessional compatence variable iz 0,820, which is greater than it comalation with other varables in tha
modal. This demonstratas that each latent varizble possasses good discriminant validity, meaning that the indicators are
more stronghy correlated with their respactive latent variables than with other variables [Kusumajati & Chairiyani, 2024).

Tahke 3 Discriminant Valldity (Farnall-LCh

Discriminant Valldity [Fermei-LC|
Profassional Teschar Competancs (PTC)  Teachar Particpetion (TP)  LME Usa (LUY

Profassiona] Teacher Competancs (FTC)  0.ES0
Teachar Participation (TP} [wh=- ] CLESS

LS Usa (LU) 071z =E-r D08
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3.4, Thainfiuence of LAMS Use and' Teccher Porticipation
Tabla £ Patn Coaffidants

Path Coafficents- Confldanca Intanial Zampk

Origiral i {0 2.5% 975
Migieal ssmalk (0] maan (W) =
Tazchar Participation (TP »r Profassional Teachar Compatencs (FTCY 0139 az03 0.058 paIIT
LIS Usa LU} >»> Professionsl Teachar Compstenca [FTC) 0573 0533 LLTEE

In tzbleTable d4-aa, ragarding path coeffidents, the e of the iamg—ﬂmmant—iﬁb;—'r— E=EIMiNE Managament
system [LMS) is shown to hawve a significant impacteffedt on T tencotaacher professional
compatence, with & path coefficient of 0.573. This finding indicates that an incraase in LM5 usage will-significanthy
sahanceennances Teacther Profasional Competenca (Yang & Kaiser, 2022). Additionally, Teachar Participation a&o-has 2
sgnificant influence on Taacher Professional Competenca, altthough its effect s smallar, with 2 path coefficient of 0.139. This
suggasts that while teacher participation i impar@nt, its impact is not a5 substantizl as LWS usage in improving teacher
profeszional compatenca.

3.5 A-Squore

Tabla 5 R-sguara

B-squara
Frzguare  F-Souers adjusted

Professions| Teachar Compatancs (FTC) 0527 Q517

Table 5 shows that tha R-isuarssguars walue of 52.7% indicates that the model explains 52.7% of the varizhility in
Teachar Profeszional Competanca through LM5 usage and Teadher Partidpation. According to Hair et al., this represents a
modarate effect. Additionally, the F-Sgussasguara value illustrates the magnitude of the influence of each independent
varablz on the dapendent variabla 2t the structwral lavel {Wisan at al., 2023).

A6 fguane

Tabla B f-sguara

T-souare Professional Taachar Taschar Fartlzipation
Compatance (FTC) (|

Professlonal Tescher Compstanca {PTC)

Taacher Particlpation [TF) 0.043

LPAS Lisa (LI} 0.357

L= Usa (LU)

Table & shows that M5 usage has a high impact on Taacher Professional Competence, with an F-Squame value of
0.357, whareas Taacher Participation has a low impact, with an F-5guare valus of 0.043. This confirms that compared with
teachar participation, W5 uwsage is @ mora dominant factor in determining Feacher Professionat-Competence-comparad-to
temcherpartizipationtescher professionzl competancs (Guillén-Gimaz at al, 2023).

4. Discussion(5u & Chan, 2025)

Tha importance af insitutioral support, such as favorabla policias, funding for technaological infrastrsctura, and
continuous training for teachars, s crudal (Hennessy et al., 2022). This suppart plays a vital role in ansuring the successful
implemantation of Wil 5s in teacher training programs. Furthermona, this study highlights that LMS utilization not anhy
providas flaxbility in acoessing educational resources but alsa enables personalized le=rming tailored to individuzl needs 2nd
capabilities {Haddada <t zl, X024). The findings indicate that integratng LMSUMEs into taacher training programs
signifiantly contributes to enhancing prospective teachers” profesdonal competendies [Arifin at al, 2023). LMS allows
prospective teachers to aooess various leaming resources mora fledbly and effidently while also supporting maore
parsonalized |earning experiencas (Farcog &t al, 2014) Other studies hawve feusdshown that the us of Lassasag

AL a5y L85 Uzcloarning management systams {L5) has a significant positive impacteffect on tha quality of
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temcher competenca {Akerhan & Yahaya, 2021). Ancther stisdy by Runge et al., (2023) ako iadicatesindicated that LMS use
plays & roke in anhandng teacher competances, whera the imtegration of tachnalogy, such as LAELMEs in leaming, influenoes
|zarning outcomes and is supparted by strong tescher comipatence. Tha opposite findings suggest that LMS 1=e does not
impact temcher competence dus-tebecsusa of factors such as limitations in onling irterscton [Annamalai et al, 3021).
Anothar study by {Benjamin Aidoo et al., 2022) also fsumdravaaled that ICT training for teschers does not impact their ability
to conduct onling leaming. Instead, the training prmasibcfocuses primarily on developing skills to organize and prepare
digital taaching matarizls; rathar than enhancing thair shility to teach onling usinrgyiz am LMS.

Tha significant impact of LMS5 Lzouse (LU) has practical implications for palioymakars and educators in designing
effective training programs (Limantara <t &, 2023). LMS not only fadilitates the teaching and leaming process but ako
supports the professional davelopmant of prospective tRachers-. While teacher participation alse has an influencs, thase
fimdings emiphaziza the imparmnce of leveraging technology in teadher training and profaszional davelopment. This study
confirms that LMS utilization is 3 key factor in halping prospective teachars prepars to become compatent and professional
sducators in the digital era (Elfeky & ElbyaEly, 2021). Additionally, adequate institutional support and policies are essential
tafor ensuring the successful implementation of LBMSLMSs in teacher training programs {AL-Muaimi st al., 2022). That study
by Rizal &t al., {2022} feusdravealed that the role of teachers partidpating in training significantly influences compatency
improvernant. Through training, teachers become more accustomed to preparing digital teadhing matarialks, which in wm
straamilines other instructional processes. MMasawhZabdoraover, other stidies hawe alssfoundreported that the active
participatian of teachers in training has & pasitive fmpactaifact on their compatendes. This i bemmuse the foous and w@rget of
mastering naw skills play a-crucial salarolas in anhancing the quality of teachers’ competancias (de-Torres et al, 2024},

5. Conclusions

Orearzll, tha L5 is a highly effectivae toal infor supporting the education of prospective alemantary school taachers,
particularly in preparing tham to face the challanges of eduction in tha digital ara. Effective LMS utilization cam anhance
imteraction, facilitate access to information, and strangthen prospective teachers' pedagogical skills. Howesar, to achiewe
maximum effectivansss, it is crudial to enswra that tha L5 is well integratad into the curmculum and accompanied by
adequate training for prospactive teachers. The success of 20 LMS zlzo depends on how wall prospactive teachers can
transfar tha skills thay acquire into real taaching practioas in schools. Therefora, comtinuous evaluation and improvernant of
LM% usage are necessany to bodstically support educational objactives.
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Abstract

The use of Learning Management Systems [LM3) has become an essential tool in the teaching and learning process in
education. However, its effectiveness in enhancing the professional competencies of pre-service teachers reguires further
investigation. This study aims to evaluate the effectivensss of LMS use and teacher participation in developing the
professional competencies of pre-service teachers in primary schools. A guantitative research method was employed,
utilizing structural model analysis technigues involving 87 pre-s2rvice teachers. Data were collected through & questionnaire
designed to assess the validity and reliability of the model, a5 well a5 to examine the influence of independent variables on
the dependent variable. Data analysis was conducted using SmartPLs software, and the results indicated that LMS utilization
had a significant and substantial impact on improving teachers' professional competencies. Meanwhile, teacher
participation had a lower but still significant effect. The findings demonstrate that LMS usage contributes significantly to
the enhancement of teachers' professional competencies, while teacher participation also has a meaningful, albeit smaller,
impact. The integration of LMS into teacher training programs plays a crucial role in strengthening the professional
competencies of pre-service teachers. At the s:ame time, active teacher participation, although less influential, still has a
positive impact. These results provide practical implications for policymakers and educators in designing effective training
pragrams. This study highlights the importance of leveraging LMS technology to enhance educational quality and improve
teacher training effectiveness.

Keywords: Learning management system, Primary school teacher, Professional Competencies, adoption Technolagy,
Technaology User.

1. Introduction

Im modern education, technalogy has become a key catalyst in transforming teaching and learning methods (Kaimara et
al., 2021). Technology significantly influences advancements in the eduwcation sector, enabling the development of various
educational platforms that facilitate distance learning. One of the increasingly dominant technologies in teacher training is the
learning management system [LMS) (Abdul Hamid et al., 2020). As a comerstone of the education system, teachers are
respansible not only for delivering instructional content but alzo for creating a supportive learning environment, motivating
students, and adapting teaching methods to meet individual needs (Marban & mMulanga, 2013). Primary education series as
the foundation for students' skill and competency development, which will shape their academic and professional trajectories
in the future (Sulaiman, 2024). Therefore, t=achers play a crucial rele in ensuring that the learning process is effective and
efficient.

Pre-service teachers, who are in the early stages of their careers, bear a significant responsibility in developing
innovative and responsive teaching methods to address students' needs (Tram et al, 2020). Teachers are considered
professionals when they have mastered four core competencies: pedagogical competence, personal competence, professional
competence, and socizl competence (Panagiotarou et al., 2020). However, achieving this requires adeguate suppart, both in
terms of access to educationzl resources and relevant traiming. & conducive learning environment and appropriate
technological support play 3 vital role in helping them grow into competent educators (Olschewski et al., 2023). This is where
learning management systems (LM5s) can play a crucial role.

Lr5 iz & highly valuable tool for providing broad and flexible access to high-guality lzarning resources, with its utilization
process facilitated online through LMS support (Wilkinson et al., 2020). UMS offers various features that enable l2arning to
become more flexible, structured, and interactive (Torakulovich, 2024). It is & software platform designed to develop, deliver,
and manage courses, learning resources, activities, and assessments [Letsoalo, 2024). However, the effectiveness of an LMS in




enhancing teachers' professionzl competencies depends not only on the availability of the technology but also on the active
participation of pre-service teachers in the leaming process. A high level of participation indicates greater engagement and
commitment from teachers in utilizing LAS, which, in turn, can improve learning outcomes (Elsayary et al., 2024). Conversely,
using an L5 without adeguate participation may not yield a significant effect on the enhancement of teachers' professional
competencies. Therefore, it is crucial to explore how LME usage and preservice teacher participation interact to influence their
professional competencies.

The Teacher Professienal Education Program is an initiative aimed at enhancing and updating educators' knowledge and
skills, 2nabling them to navigate the dynamics and complexities of the education sector (Dindar et al., 2021). By gaining a
deeper understanding of how LMSs can support the professional development of preservice teachers, the quality of primary
education can be improved, increasing the competence and innovativeness of futwre teachers. The Preservice Teacher
Professional Education Program (PPG Prajabatan) is professionally designed to ensure that preservice teachers are well-
prepared to educate with the support of LM3s. LMS allows teachers to design and manage curricula more efficiently, assign
tasks and assessments, and monitor student progress in real- time. However, there remains a gap between the training and
technical support available and teachers” actual ability to integrate technology into their teaching practices. Many preservice
teachers may be unfamiliar with or lack confidence in utilizing technology for instruction, thus requiring adeguate training and
technical support (Sahal & Ozdemir, 2020). Institutional support is also crucial for the successful implementation of an LS.
school administrations and government bodies must provide supportive policies, funding for technological infrastructure, and
continuous professional training for teachers. Thersfore, this study aims to explore the effectiveness of LM3Ss in the
professional development of preservice primary school teachers, while also identifying their benefits, challenges, and relevant
solutions (Toktarowa & Semenova, 2020). Research has sought to examine how LMSz influence various aspects of teaching skill
development among prospective teachers.

1.1, LS wse {LU)

The effective use of an LM5 is predicted to have & significant effect on enhancing the professionzl competence of
preservice teachers (Sittisak et al., 2022). LMS provides various tools and resources that support the learning process, such as
access to educational materials, discussion forums, online assessments, and instant feedback. By utilizing LM3s, presenvice
teacthers can deepen their understanding of pedagogical content, improve their technological skills, and implement more
innavative teaching strategies. The professional competencies geined from UMS usage include teaching planning, classroom
management, and learning assessment, all of which are key elements in the teaching profession (Umam et al_, 2024).

1.2, Teacher Participation (TR}

The active participation of preservice teachers in learning activities provided by the LMS is expected to serve as a
significant mediating variable in the relationship between LMS usage and teachers' professional competsnce. High
participation reflects deep engagement in the leaming process, where preservice teachers not only receive information but
also actively interact with content and pesrs. In ather words, while LS usage is important, active participation is the key to
maximizing the bensfits of this system. Therefore, preservice teachers' participation in LMSs will mediate and strengthen the
relationship between LMS usage and the enhancement of teachers’ professional competence.

1.3. Professional Teacher Competence (PTC)

The active participation of preservice teachers in learning activities provided by the LMS is expected to serve as a
significant mediating variable in the relationship between LME usage and teachers' professionzl competence. High
participation reflects deep engagement in the leaming process, where preservice teachers not only receive information but
also actively interact with content and peers [Flores-Cacerss et al, 2022). In other words, while LMS usags is important, active
participation is the key to maxmizing the bensfits of this system. Therefore, preservice teachers’ participation in LM3Ss will
mediate and strengthen the relationship between LMS usage and the enhancement of teachers’ professional competence.

2, Methaod
2.1 Resegrch Design

This study employs 3 guantitative approach with a questionnaire method to measure the impact of LMS utilization and
teacher participation on teachers’ professional competence (Dahal & Manandhar, 2024). The research method applied is a
structural model, where data are analyzed via statistical software that supports model testing. The variables measured in this
study include LMS utilization, teacher participation, and professional competence as latent variables.

2.2 Vabdity and Reliohility Megsurement
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The validity and reliability of the measurement model {outer model] were tested via several indicators (Rahmi et al,
2024). Convergent validity was assessed by examining the loading factor values of each indicator, where values greater than
0.70 are considersed valid (Fadhli et al,, 2023). Furthermore, construct relizbility was tested viz composite reliability (CR) and
cronbach’s alpha, with a CR value greater than 0.70 indicating that the latent variable possessss good and consistent reliability.
Convergent validity was also evaluated through the average variance extracted (AVE) walue, where 3 value above 0.50 signifies
that the indicators exhibit good convergent validity.

2.3 Discriminant walidity

Discriminant walidity was tested viz two methods: the heterotrait-monotrait ratic (HTMT) and the Fomell-Larcker
criterion (5ims, 2024). An HTMT value of less than 0.90 indicates good discriminant validity, meaning that indicators measuring
3 specific variable exhibit greater correlations with items within that variable than with items in ather variables. The Fornall-
Larcker approach assesses disciminant validity by comparing the square root of the average variance extractad [AVE) with the
correlations between latent variables. Discriminant validity is considered fulfilled if the square root of the AVE of a latent
variable is greater than its correlation with any other latent variable.

2.4 Multicollimearity Test ond Structurol Mode!

To ensure the sbsence of multicollinearity among varizbles in the structural model, the variance inflation factar (WIF)
values were examined (Kassim, 2024]. & VIF value of less than 5 indicates mo significant multicollinearity. Following the
multicollinearity test, the influence of LMS usage and teacher participation on teacher profiessional competence was analyzed
via the structural model. The magnitude of the influence was assessed on the basis of the path coefficient and f-square values,
where a higher f-square value indicates a more significant effect.

3. Results
3.1. Conwergent Validity

The path diagram displayed in Smart-PLS illustrates the relationships betwesn LS utilization, teacher participation,
and the professional competence of preservice primary schoolteachers (Wang et al., 2021). In this diagram, LM3 utilization is
represented by four indicators, each exhibiting a high loading factor, indicating that these indicators strongly reflact the [atant
variable of LM5 utilization. all indicators used in this study have loading factor walues above 0.70, demonstrating good
convergent validity.
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In Figure 1, the ¥1_2 indicator has a loading factor of 0,858, indicating that this indicator validly measures the LME Usage
variable (Herwin et al., 2022). This suggests that any changes in the LMS Usage variable are significantly reflected im variztions
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in the x1_2 indicator, with 3 contribution value of B0.6% [0.88E = 0.898). Overall, all indicators measuring the latent variables
in this study met the criteria for good convergent validity.

3.2. Construct Reliability

Cconstruct relizbility was measured via Cronbach's alpha and compaosite relizbility walues. The Cronbach's zlpha and
composite reliability (CR) walues for each latent varizble exceeded 0.70, indicating that thess variables are consistent and
reliable im measurement (Santoso et al., 2023).

Table 1 Construct reliability

Construct Relability-Validity Cranbach Composite Reliability Composite Raeliability Mverage Variance
Alpha {rhio_af {rhio €} Extracted
:;;?:.uunul Teacher Competanos 0.013 2,010 0,038 0,703
d
Teacher Participation {TF) 0.BEQ 0.918 0.916 0.733
LAAS Lwe (LU 0.833 0.845 0.8E2 0.652

Table 1 shows that the variable Teacher Professional Competence has a composite reliability value of 0.938, indicating
that the indicators measuring this variable are consistent and reliable. This high CR value suggests that the latent wariable in
this study can be trusted to accurately and consistenthy measure the intended concept.

3.3. Discriminant validity

Discriminant validity was tested via the heterotrait-monotrait ratio (HTMT) method and the Fornell-Larcker criterion.
Table 2 shows that the HTRAT values for each pair of warizbles are less than 0.980, confirming that discriminant validity has been
achieved (Astuti et al., 2022).

Table I Deriminant valdigy HTRAT]

Dis irsant Walidity (HTRAT)
reriminAnt Malicly i ! Prafessiomal Teacher Competence (PTC)  Teacher Participation {TF] LS Ll [LUJ

Professional Teacher Competence [PTC)
Tescher Participation {TF) 0.5646
LMAS Ulse (LU 0792 0. 782

Inother words, the wariables in this model exhibit a greater correlation with their own indicators than with the indicators
of ather variables, ensuring that each latent construct is truly wnigue and distinct from the others. Table 3 presents the results
of the Fornell-Larcker analysis, indicating that the square root of the AVE for the professional competence variable is 0.890,
which iz greater than its correlation with other variables in the model. This demonstrates that =ach latent varizble possesses
good discriminant validity, meaning that the indicators are more strongly correlated with their respective latent variables than
with other variables (Kusumajati & Chairiyani, 2024).

Table 3 Discriminant Validey |Fornell-LC)

Dizcrimiresant Yalidity (Formell-LC|
Professiomal Teacher Competence (PTC)  Teacher Participation {TF)  LMS U [LU)

Professional Teacher Competencs (PFTC)  0WESD
Tescher Participation {TF) 0.5 0.85%5
LBAS Llse (LU 0.712 0.697 0.808

3.4. influsnce of LMZ Use and Tegcher Porticipation

Table 4 Path CaeHicients

Path Coefficients- Confid Interyal
1 Coefficien onfidence Intera Original sample {0) Sarnpll.: 255 97 5%
rmean ()
Teascher Participation {TF) === Professional Teacher Competence (FTC}  3.1%49 0,203 0.059 0.337
LS Use [LU) === Prafessional Teacher Competence (FTC) 1.573 0.539 0.722
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In Table, regarding path coefficients, the use of the learning management system {LM3) is shown to have & significant
effect on teacher professional competence, with a path coefficient of 3.573. This finding indicates that an increase in LMS5 usage
significantly enhances Teacher Professionzl Competence [Yang & Kaiser, 2022). additionally, Teacher Participation has a
significant influence on Teacher Professional Competence, although its effect is smaller, with a path coefficient of 0.193. This
suggests that while teacher participation is important, its impact is not as substantial as LS usage in improving teacher
professional competence.

3.5, A-Sguare

Tabkls 5 R-sguare

R-sguarsa
R-sguare  R-Square adjusted

Prafessional Teacher Competence (FTC)  0.527 0.517

Table 5 shows that the R-square value of 52.7% indicates that the model explains 52.7% of the variability in Teacher
Professional Competence through LMS usage and Teacher Participation. according to Hair et al., this represents a moderate
effect. additionally, the F-square value illustrates the magnitude of the influence of each independent varizble on the
dependent variable at the structural level {Wuisan et al., 2023).

3.4. f-square

Table & f-sguars

f-square Prafessional Teackher Tescher Participation
Competence (PTC) e} LMS Lise (LL1)
Professional Teacher Competance (FTC)
Tescher Participation {TF) 0.043
LAAS Llwe (LU 0.357

Table 6 shows that LS usage has a high impact on Teacher Professional Competence, with an F-3gquare value of 0.357,
whereas Teacher Participation has a low impact, with an F-Square value of 0.043. This confirms that compared with teacher
participation, LMS usage is 3 more dominant factor in determining teacher professional compstence (Suillén-Gamez et al.,
2023).

4. Discussion(su & chen, 2025)

The importance of institutional support, such as favorable policies, funding for techmological infrastructure, and
continuous training for teachers, is crucial (Hennessy et al., 2022). This support plays & vital role in ensuring the successful
implementation of LM5s in teacher training programs. Furthermare, this study highlights that LS utilization not only provides
flexibility in accessing educational resources but also enables personalized learning tailored to individual needs and capabilities
[Haddade et al., 2024). The findings indicate that integrating LM35s into teacher training programs significantly contributes to
enhancing prospective teachers’ professional competencies (Arifin et al, 2023). LMS allows prospective teachers to access
various learning rescurces more flexibly and efficiently while also supporting more personzlized leaming experiences (Faroog
&t al., 2014). Other studies have shown that the use of l=arning management systems (LMS) has a significant positive effect on
the quality of teacher competence (alserhan & Yahaya, 2021). another study by Runge et al, (2023) also indicated that LMS
use plays a role in enhancing teacher competence, where the integration of technology, such as LMSs in l=arning, influsnces
learning outcomes and is supported by strong teacher competence. The opposite findings suggest that LS use does notimpact
teacher competence because of factors such as limitations in online interaction (annamalai et al., 2021). another study by
[Benjamin Aldoo etal., 2022) also revealed that ICT training for teachers does not impact their ability to conduct anline bzarning.
Instead, the training focuses primarily on developing skills to organize and prepare digital teaching materials, rather than
enhancing their ability to teach online via an LS.

The significant impact of LM3 use (LU) has practical implications for policymakers and educators in designing effective
training programs [Limantara et al., 2023). LMS not only facilitates the teaching and learning process but also supports the
professional development of prospective teachers. While teacher participation also has an influence, thess findings emphasize
the importance of leveraging technology in teacher training and professional development. This stwdy confirms that LMS
utilization iz 3 key factor in helping prospective teachers prepare to become competent and professional educators in the
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digital era {Elfeky & Elbyaly, 2021). additionally, adequate institutional support and policies are essential for ensuring the
successful implementation of LMSs in teacher training programs (AL-Muaimi et al., 2022). & study by Rizal et al., (2022) revealed
that the role of teachers participating in training significantly influences competency improvemant. Through training, teachers
become more accustomed to preparing digital teaching materials, which in turn streamlines other instructional processes.
Maoreower, other studies hawe reported that the active participation of teachers in training has a positive effect on their
competencies. This is because the foous and target of mastering new skills play crucial roles in enhancing the guality of teachers’
competencies (de-Torres et al., 2024).

5. Conclusions

owerall, the LMS is a3 highly effective tool for supporting the education of prospective elementary school teachers,
particularly in preparing them to face the challenges of education in the digital era. Effective LMS utilization can enhance
interaction, facilitate access to information, and strengthen prospective teachers' pedagogical skills. However, to achieve
maximum effectiveness, itis crucial to ensure that the LMS is well integrated into the curriculum and accompanied by adegquate
training fior prospective teachers. The success of an LMS also depends on how well prospective teachers can transfer the skills
they acquire into real teaching practices in schools. Therefore, continuous evaluation and improvement of LMS usage are
necessary to support educational objectives.
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Abstract

The use of Learning Management Systems (LMS) has become an essential tool in the teaching and learning process in
education. However, its effectiveness in enhancing the professional competencies of pre-service teachers requires further
investigation. This study aims to evaluate the effectiveness of LMS use and teacher participation in developing the
professional competencies of pre-service teachers in primary schools. A quantitative research method was employed,
utilizing structural model analysis techniques involving 87 pre-service teachers. Data were collected through a questionnaire
designed to assess the validity and reliability of the model, as well as to examine the influence of independent variables on
the dependent variable. Data analysis was conducted using SmartPLS software, and the results indicated that LMS utilization
had a significant and substantial impact on improving teachers' professional competencies. Meanwhile, teacher
participation had a lower but still significant effect. The findings demonstrate that LMS usage contributes significantly to
the enhancement of teachers' professional competencies, while teacher participation also has a meaningful, albeit smaller,
impact. The integration of LMS into teacher training programs plays a crucial role in strengthening the professional
competencies of pre-service teachers. At the same time, active teacher participation, although less influential, still has a
positive impact. These results provide practical implications for policymakers and educators in designing effective training
programs. This study highlights the importance of leveraging LMS technology to enhance educational quality and improve
teacher training effectiveness.

Keywords: Learning management system, Primary school teacher, Professional Competencies, Adoption Technology,
Technology User.

1. Introduction

In modern education, technology has become a key catalyst in transforming teaching and learning methods (Kaimara et
al., 2021). Technology significantly influences advancements in the education sector, enabling the development of various
educational platforms that facilitate distance learning. One of the increasingly dominant technologies in teacher training is the
learning management system (LMS) (Abdul Hamid et al., 2020). As a cornerstone of the education system, teachers are
responsible not only for delivering instructional content but also for creating a supportive learning environment, motivating
students, and adapting teaching methods to meet individual needs (Marban & Mulenga, 2019). Primary education serves as
the foundation for students' skill and competency development, which will shape their academic and professional trajectories
in the future (Sulaiman, 2024). Therefore, teachers play a crucial role in ensuring that the learning process is effective and
efficient.

Pre-service teachers, who are in the early stages of their careers, bear a significant responsibility in developing
innovative and responsive teaching methods to address students' needs (Tran et al., 2020). Teachers are considered
professionals when they have mastered four core competencies: pedagogical competence, personal competence, professional
competence, and social competence (Panagiotarou et al., 2020). However, achieving this requires adequate support, both in
terms of access to educational resources and relevant training. A conducive learning environment and appropriate
technological support play a vital role in helping them grow into competent educators (Olschewski et al., 2023). This is where
learning management systems (LMSs) can play a crucial role.

LMS is a highly valuable tool for providing broad and flexible access to high-quality learning resources, with its utilization
process facilitated online through LMS support (Wilkinson et al., 2020). LMS offers various features that enable learning to
become more flexible, structured, and interactive (Torakulovich, 2024). It is a software platform designed to develop, deliver,
and manage courses, learning resources, activities, and assessments (Letsoalo, 2024). However, the effectiveness of an LMS in
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enhancing teachers' professional competencies depends not only on the availability of the technology but also on the active
participation of pre-service teachers in the learning process. A high level of participation indicates greater engagement and
commitment from teachers in utilizing LMS, which, in turn, can improve learning outcomes (ElSayary et al., 2024). Conversely,
using an LMS without adequate participation may not yield a significant effect on the enhancement of teachers' professional
competencies. Therefore, it is crucial to explore how LMS usage and preservice teacher participation interact to influence their
professional competencies.

The Teacher Professional Education Program is an initiative aimed at enhancing and updating educators' knowledge and
skills, enabling them to navigate the dynamics and complexities of the education sector (Dindar et al., 2021). By gaining a
deeper understanding of how LMSs can support the professional development of preservice teachers, the quality of primary
education can be improved, increasing the competence and innovativeness of future teachers. The Preservice Teacher
Professional Education Program (PPG Prajabatan) is professionally designed to ensure that preservice teachers are well-
prepared to educate with the support of LMSs. LMS allows teachers to design and manage curricula more efficiently, assign
tasks and assessments, and monitor student progress in real- time. However, there remains a gap between the training and
technical support available and teachers' actual ability to integrate technology into their teaching practices. Many preservice
teachers may be unfamiliar with or lack confidence in utilizing technology for instruction, thus requiring adequate training and
technical support (Sahal & Ozdemir, 2020). Institutional support is also crucial for the successful implementation of an LMS.
School administrations and government bodies must provide supportive policies, funding for technological infrastructure, and
continuous professional training for teachers. Therefore, this study aims to explore the effectiveness of LMSs in the
professional development of preservice primary school teachers, while also identifying their benefits, challenges, and relevant
solutions (Toktarova & Semenova, 2020). Research has sought to examine how LMSs influence various aspects of teaching skill
development among prospective teachers.

1.1. LMS use (LU)

The effective use of an LMS is predicted to have a significant effect on enhancing the professional competence of
preservice teachers (Sittisak et al., 2022). LMS provides various tools and resources that support the learning process, such as
access to educational materials, discussion forums, online assessments, and instant feedback. By utilizing LMSs, preservice
teachers can deepen their understanding of pedagogical content, improve their technological skills, and implement more
innovative teaching strategies. The professional competencies gained from LMS usage include teaching planning, classroom
management, and learning assessment, all of which are key elements in the teaching profession (Umam et al., 2024).

1.2. Teacher Participation (TP)

The active participation of preservice teachers in learning activities provided by the LMS is expected to serve as a
significant mediating variable in the relationship between LMS usage and teachers' professional competence. High
participation reflects deep engagement in the learning process, where preservice teachers not only receive information but
also actively interact with content and peers. In other words, while LMS usage is important, active participation is the key to
maximizing the benefits of this system. Therefore, preservice teachers' participation in LMSs will mediate and strengthen the
relationship between LMS usage and the enhancement of teachers' professional competence.

1.3. Professional Teacher Competence (PTC)

The active participation of preservice teachers in learning activities provided by the LMS is expected to serve as a
significant mediating variable in the relationship between LMS usage and teachers' professional competence. High
participation reflects deep engagement in the learning process, where preservice teachers not only receive information but
also actively interact with content and peers (Flores-Caceres et al., 2022). In other words, while LMS usage is important, active
participation is the key to maximizing the benefits of this system. Therefore, preservice teachers' participation in LMSs will
mediate and strengthen the relationship between LMS usage and the enhancement of teachers' professional competence.

2. Method
2.1 Research Design

This study employs a quantitative approach with a questionnaire method to measure the impact of LMS utilization and
teacher participation on teachers' professional competence (Dahal & Manandhar, 2024). The research method applied is a
structural model, where data are analyzed via statistical software that supports model testing. The variables measured in this
study include LMS utilization, teacher participation, and professional competence as latent variables.

2.2 Validity and Reliability Measurement
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The validity and reliability of the measurement model (outer model) were tested via several indicators (Rahmi et al.,
2024). Convergent validity was assessed by examining the loading factor values of each indicator, where values greater than
0.70 are considered valid (Fadhli et al., 2023). Furthermore, construct reliability was tested via composite reliability (CR) and
Cronbach’s alpha, with a CR value greater than 0.70 indicating that the latent variable possesses good and consistent reliability.
Convergent validity was also evaluated through the average variance extracted (AVE) value, where a value above 0.50 signifies
that the indicators exhibit good convergent validity.

2.3 Discriminant validity

Discriminant validity was tested via two methods: the heterotrait-monotrait ratio (HTMT) and the Fornell-Larcker
criterion (Sims, 2024). An HTMT value of less than 0.90 indicates good discriminant validity, meaning that indicators measuring
a specific variable exhibit greater correlations with items within that variable than with items in other variables. The Fornell-
Larcker approach assesses discriminant validity by comparing the square root of the average variance extracted (AVE) with the
correlations between latent variables. Discriminant validity is considered fulfilled if the square root of the AVE of a latent
variable is greater than its correlation with any other latent variable.

2.4 Multicollinearity Test and Structural Model

To ensure the absence of multicollinearity among variables in the structural model, the variance inflation factor (VIF)
values were examined (Kassim, 2024). A VIF value of less than 5 indicates no significant multicollinearity. Following the
multicollinearity test, the influence of LMS usage and teacher participation on teacher professional competence was analyzed
via the structural model. The magnitude of the influence was assessed on the basis of the path coefficient and f-square values,
where a higher f-square value indicates a more significant effect.

3. Results
3.1. Convergent Validity

The path diagram displayed in Smart-PLS illustrates the relationships between LMS utilization, teacher participation,
and the professional competence of preservice primary schoolteachers (Wang et al., 2021). In this diagram, LMS utilization is
represented by four indicators, each exhibiting a high loading factor, indicating that these indicators strongly reflect the latent
variable of LMS utilization. All indicators used in this study have loading factor values above 0.70, demonstrating good
convergent validity.

X1_2
~
0.898
X1_3 N
077223
0804 i
X1 4 / \0573 o
0.749 ! :
\ / » Y2
= LMS Use (LU) _—0.883
0910
~ s
X2_1 0.838
B \ 0.199 Professional Teacher A o
0723 / Competence (PTC))
X2_2 Ny
0882
0916
- e
0.890
X2_4 Teacher Participation

In Figure 1, the X1_2 indicator has a loading factor of 0.898, indicating that this indicator validly measures the LMS Usage

variable (Herwin et al., 2022). This suggests that any changes in the LMS Usage variable are significantly reflected in variations
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in the X1_2 indicator, with a contribution value of 80.6% (0.898 x 0.898). Overall, all indicators measuring the latent variables
in this study met the criteria for good convergent validity.

3.2. Construct Reliability

Construct reliability was measured via Cronbach’s alpha and composite reliability values. The Cronbach’s alpha and
composite reliability (CR) values for each latent variable exceeded 0.70, indicating that these variables are consistent and
reliable in measurement (Santoso et al., 2023).

Table 1 Construct reliability

Construct Reliability-Validity Cronbach Composite Reliability Composite Reliability Average Variance
Alpha (rho_a) (rho_c) Extracted

Professional Teacher Competence 0913 0.920 0.938 0.793

(PTC)

Teacher Participation (TP) 0.880 0.918 0.916 0.733

LMS Use (LU) 0.823 0.845 0.882 0.652

Table 1 shows that the variable Teacher Professional Competence has a composite reliability value of 0.938, indicating
that the indicators measuring this variable are consistent and reliable. This high CR value suggests that the latent variable in
this study can be trusted to accurately and consistently measure the intended concept.

3.3. Discriminant validity

Discriminant validity was tested via the heterotrait-monotrait ratio (HTMT) method and the Fornell-Larcker criterion.
Table 2 shows that the HTMT values for each pair of variables are less than 0.90, confirming that discriminant validity has been
achieved (Astuti et al., 2022).

Table 2 Discriminant validity (HTMT)

Discriminant Validity (HTMT) . o
Professional Teacher Competence (PTC) Teacher Participation (TP) LMS Use (LU)

Professional Teacher Competence (PTC)
Teacher Participation (TP) 0.646
LMS Use (LU) 0.792 0.782

In other words, the variables in this model exhibit a greater correlation with their own indicators than with the indicators
of other variables, ensuring that each latent construct is truly unique and distinct from the others. Table 3 presents the results
of the Fornell-Larcker analysis, indicating that the square root of the AVE for the professional competence variable is 0.890,
which is greater than its correlation with other variables in the model. This demonstrates that each latent variable possesses
good discriminant validity, meaning that the indicators are more strongly correlated with their respective latent variables than
with other variables (Kusumajati & Chairiyani, 2024).

Table 3 Discriminant Validity (Fornell-LC)

Discriminant Validity (Fornell-LC)
Professional Teacher Competence (PTC) Teacher Participation (TP) LMS Use (LU)

Professional Teacher Competence (PTC) 0.890
Teacher Participation (TP) 0.599 0.856
LMS Use (LU) 0.712 0.697 0.808

3.4. Influence of LMS Use and Teacher Participation

Table 4 Path Coefficients

Path Coefficients- Confidence Interval . Sample
Original sample (O) 2.5% 97.5%
mean (M)
Teacher Participation (TP) >>> Professional Teacher Competence (PTC) 0.199 0.203 0.059 0.337
LMS Use (LU) >>> Professional Teacher Competence (PTC) 0.573 0.539 0.722
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178

In Table, regarding path coefficients, the use of the learning management system (LMS) is shown to have a significant
% effect on teacher professional competence, with a path coefficient of 0.573. This finding indicates that an increase in LMS usage
181 significantly enhances Teacher Professional Competence (Yang & Kaiser, 2022). Additionally, Teacher Participation has a
182 significant influence on Teacher Professional Competence, although its effect is smaller, with a path coefficient of 0.199. This
183 suggests that while teacher participation is important, its impact is not as substantial as LMS usage in improving teacher
184 professional competence.

185
g 3.5. R-Square
7
188 Table 5 R-square
R-square
R-square R-Square adjusted
Professional Teacher Competence (PTC) 0.527 0.517
189
g) Table 5 shows that the R-square value of 52.7% indicates that the model explains 52.7% of the variability in Teacher
1 Professional Competence through LMS usage and Teacher Participation. According to Hair et al., this represents a moderate
@2 effect. Additionally, the F-square value illustrates the magnitude of the influence of each independent variable on the
192 dependent variable at the structural level (Wuisan et al., 2023).
% 3.6. f-square
197
198 Table 6 f-square
f-square Professional Teacher Teacher Participation
Competence (PTC) (TP) P LMS Use (LU)
Professional Teacher Competence (PTC)
Teacher Participation (TP) 0.043
LMS Use (LU) 0.357
199
%) Table 6 shows that LMS usage has a high impact on Teacher Professional Competence, with an F-Square value of 0.357,
1 whereas Teacher Participation has a low impact, with an F-Square value of 0.043. This confirms that compared with teacher
202 participation, LMS usage is a more dominant factor in determining teacher professional competence (Guillén-Gamez et al.,
203 2023).
204
205 4. Discussion(Su & Chen, 2025)
206
207 The importance of institutional support, such as favorable policies, funding for technological infrastructure, and

implementation of LMSs in teacher training programs. Furthermore, this study highlights that LMS utilization not only provides
flexibility in accessing educational resources but also enables personalized learning tailored to individual needs and capabilities

211 (Haddade et al., 2024). The findings indicate that integrating LMSs into teacher training programs significantly contributes to
212 enhancing prospective teachers' professional competencies (Arifin et al., 2023). LMS allows prospective teachers to access
213 various learning resources more flexibly and efficiently while also supporting more personalized learning experiences (Farooq
?4 et al., 2014). Other studies have shown that the use of learning management systems (LMS) has a significant positive effect on
5 the quality of teacher competence (Alserhan & Yahaya, 2021). Another study by Runge et al., (2023) also indicated that LMS
? use plays a role in enhancing teacher competence, where the integration of technology, such as LMSs in learning, influences
7 learning outcomes and is supported by strong teacher competence. The opposite findings suggest that LMS use does not impact
218 teacher competence because of factors such as limitations in online interaction (Annamalai et al., 2021). Another study by
219 (Benjamin Aidoo et al., 2022) also revealed that ICT training for teachers does not impact their ability to conduct online learning.

g continuous training for teachers, is crucial (Hennessy et al., 2022). This support plays a vital role in ensuring the successful
210

220 Instead, the training focuses primarily on developing skills to organize and prepare digital teaching materials, rather than
221 enhancing their ability to teach online via an LMS.
222 The significant impact of LMS use (LU) has practical implications for policymakers and educators in designing effective

professional development of prospective teachers. While teacher participation also has an influence, these findings emphasize
the importance of leveraging technology in teacher training and professional development. This study confirms that LMS
226 utilization is a key factor in helping prospective teachers prepare to become competent and professional educators in the
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g training programs (Limantara et al., 2023). LMS not only facilitates the teaching and learning process but also supports the
5
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227 digital era (Elfeky & Elbyaly, 2021). Additionally, adequate institutional support and policies are essential for ensuring the
g successful implementation of LMSs in teacher training programs (AL-Nuaimi et al., 2022). A study by Rizal et al., (2022) revealed

9 that the role of teachers participating in training significantly influences competency improvement. Through training, teachers
230 become more accustomed to preparing digital teaching materials, which in turn streamlines other instructional processes.
231 Moreover, other studies have reported that the active participation of teachers in training has a positive effect on their
232 competencies. This is because the focus and target of mastering new skills play crucial roles in enhancing the quality of teachers'
233 competencies (de-Torres et al., 2024).

234

235 5. Conclusions

236

237 Overall, the LMS is a highly effective tool for supporting the education of prospective elementary school teachers,
238 particularly in preparing them to face the challenges of education in the digital era. Effective LMS utilization can enhance
239 interaction, facilitate access to information, and strengthen prospective teachers' pedagogical skills. However, to achieve

g) maximum effectiveness, it is crucial to ensure that the LMS is well integrated into the curriculum and accompanied by adequate
1 training for prospective teachers. The success of an LMS also depends on how well prospective teachers can transfer the skills
242 they acquire into real teaching practices in schools. Therefore, continuous evaluation and improvement of LMS usage are
243 necessary to support educational objectives.
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Abstract

The uze of Learning Managerent Systems [LM3) has become an essentlal tool in the teaching and learning process In
education. However, Its effectiveness In enhandng the professionel competencles of prepre-service teachers requires
further Investigation. This study alms to evaluate the effectivenass of LMS use and teacher participation In developing the
professional competencles of prepre-service teachers In primary schools. A quantitative research method was employed,
utilizing structural model analysls technlques Involving 87 prepreservice teachers. Data were collected through a
questionnaire deslgned to assess the valldity and reliability of the rmodel, as well as to examine the Influence of
Independent variables on the dependent variable. Data analysis was conducted using SmartPLs software, and the results
Indicated that LMS wiilizatlon had a significant and substartial Irmpact on Improving teachers' professional competencles.
Meanwhile, teacher partidpation had a lower but still significant effect. The findings demonstrate that LMS usage
contributes significantly to the enhancernent of teachers' professional competencles, while teacher participation also has
a meaningful, albeit smaller, Impact. The Integration of LMS Into teacher training programs pleys a crucial role n
strengthening the professional competencles of prepre-service teachers. At the sarme time, active teacher participation,
although less Influential, still has a positive Impact. These results provide practical Implications for policymakers and
educators In designing effective tralning programs. This study highlights the Importance of leveraging LS technology to
enhance educational guality and Improve teadher training effectiveness.

Keywords: Lesrning mansgement systerm, Primary school teacher, Professional Competencies, Adoption Technology,
Technology User.

1. Introduction

In modern education, technology has become a key catalyst In transforming teaching and learning methods (Kalmara
et al., 2021). Technology significantly influences advancements In the educatlion sector, enabling the developrment of varlous
educational platforms that facllitate distance learning. One of the Increasingly dominant technologles In teacher training s
the Learning-hManagement-Systemlearning management systerm (LMS) (abdul Hamid et al, 2020). As a cornerstone of the
education systern, teachers are responsible not only for delivering Instructional content but also for creating a supportive
learning environment, mothvating students, and adapting teaching methods to meet individual needs (Marbén & Mulenga,
2019). Primary education serves as the foundation for students' skill and competency developrment, which will shape thair
academic and professional trajectorles In the futwre (Sulalman, 2024). Therefore, teachers play a orucial role In ensuring that
the learning process Is effective and efficlant.

PrePre-service teachers, who are In the early stages of thelr careers, bear a significant responsibility in developing
Innowvative and responsive tesching methods to address students® needs (Tran et al, 2020). Teachers are considerad
professionals when they have rmastered four core competencles: pedagogical competence, personal competence,
professional competence, and soctal competence (Panaglotarou et al, 2020). Howewer, achleving this requires adequate
support, both In terms of access to educational resources and relevant training. & conducive leaming environment and
appropriate technologlcal support play & vital role in helping them grow Into competent educators [Olschewskl et zl., 2023).
This Is where tearmingMansgerert Spsterms{EElearning management systems (LSs) can play a crucial role.

Lms k= & highly wvaluable tool for providing broad and fledble accesz to high-guality leaming resources, with Its
utllizatlon process facilitated online throwgh LS support (Wilkinson et al., 2020). LMS offers various festures that enable
learning to become more flexble, structured, and Interactive (Torakulovich, 2024). 1t 15 a software platform designed to
develop, deliwer, and ranage courses, learning resources, acthdties, and assessments (Letsoalo, 2024). However, the
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effectiveness of an LMS In enhancing teachers’ professionel competencles dessdepends not selelydepesdonly on the
awallability of the technology but also on the active participation of prepre-sanvice teachers In the learning process. A high
level of participation Indicates grester engagement and commitment from teachers In wtilizing LMS, which, In tum, can
Improve leaming outcornes (Elsayary et al., 2024). Conversaly, using an LM5 without adequate participation may not yleld a
significant lmpacteffect on the enhancerment of teachers' profeszional competencies. Therefore, It 15 orudal to explore how
LM5 usage and gre-serdceprasenvice teacher participation Interact to Influence their professional cormpetencles.

The Teacher Professlonal Education Program Is an intfiative simed st enhancing and updating educators’ kmowladge
and skills, enabling them to navigate the dynamics and complexdties of the education sector (Dindar et al., 2021). By galning &
deeper understanding of how LMSLMSs can support the professional development of prepre-service teachers, it-ls-especiad
that-the guality of primary education can be improved, preparng future teschers to be more competant and Innovative. The
Pre—sersfesincreasing the competence and Innovativeness of future teachers. The Preservice Teacher Professional Education
Program (PPG Prajabatan) s professionally designed to ensure that preserdeaprecervice teachers are well- prepared to
educate with the support of LWMELME:. LMS allows teachers to design and rmanage curricula more efficiently, assign tasks and
asgessments, and monlitor student progress In real- time. Howewer, there remalns & gap between the tralining and technical
support evallable and teachers' actual ability to Integrate technology Into thelr teaching practices. Many prepre-service
teachers may be unfamillar with or lack confidence In utllizing technology for Instruction, thus requiring adequate training
and technical support (Sshal & Ozdemir, 2020). Institutional support 1s also cruclal for the successful Irmplementation of an
LM5. School administrations and govermment bodles must provide supportive policles, funding for technological
Infrastructure, and continuous professional training for teachers. Therefore, this study aims to explore the effectiveness of
EMISLIMES In the professionel development of prepre-service primary school teechers; while alzo identifying tstheir benefits,
challenges, and relevant solutions (Toktarova & Sernenova, 2020). FresesearchseaksResearch has sought to examine how
Ehisnfluenees LMSs Influsn ce varlous aspects of teaching skill development among prospective teachars.

I.1. LMS Useuse (LU

The effective use of an LMS Is predicted to have a significant knpacteffect on enhancing the professional competence
of prepre-senvice teachers (Sittlsak et al, 2022). M5 provides varlous tools and resources that support the learning process,
such &s access to educational materials, discussion forums, online assessments, and Instant feedback. By utilizing LS -pre-
sepdeelMEs, preservice teachers can deepen thelr understanding of pedagogical content, Irmprove thelr technological skills,
and Implernent rmore Innovative teaching strategles. The professional competencles galned frorm LMS usage Include teaching
planning, classroom management, and learning assessment, all of which are key elements In the teaching profession [Urnam
et al., 2024).

1.2 Teacher Participation (TF)

The active participation of prepre-service teachers In learning activities provided by the LMS 15 expected to serve as a
significant mediating warlable In the relationship between LMS usage and teachers' professional competence. High
participation reflects deep engagernent in the learning process, where prepse-service teachers not only recelve Information
but also actively Interact with content and peers-. In other words, while LMS usage Is Important, acthve particlpation ks the
key to meadmizing the benefits of this system. Therefore, prepre-service teachers' participation in LMSLIS: will mediate and
strengthen the relationship between LM5 usage and the enhancement of teachers’ professional competence.

1.3. Professfonol Teacher Competence (FTC)

The active participation of prepre-service teachers In learning activities provided by the LMS 15 expected to serve as a
significant mediating warlable In the relationship between LMS usage and teachers' professional competence. High
participation reflects deep engagernent in the learning process, where prepse-service teachers not only recelve Information
bt gleo actively Interact with content and peers (Flores-Ciceres et al, 2022). In other words, while LM5 ussge s Important,
active participation Is the key to madmizing the benefits of this systern. Therefore, prepre-service teachers' participation In
LhasLmSs will mediate and strengthen the relationship between LMS usage and the enhancement of teachers” professional
competence.

2. Method
2.1 Research Design

This study ermploys & guantitative spprosch wsirgwith a questlonnalre method to measure the Impact of LMS
utllizatlon and teacher participation on teachers' professional competence (Dehal & panzndhar, 2024 ). The ressarch method
applied Is a structural model, where data ksare analyzed wsingwia statistical software that supports model testing. The
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variables measured In this study Include LMS utilizatlon, teacher participation, and professional competence as latent
variables.

2.2 Voldity ond Reliobility Measursment

The walidity and relizbllity of the measurement model [outer model) were tested ssingvia several Indicators (Rahmi et
al., 2024). Convergent valldity was assessed by examining the loading factor valuves of each Indicator, where values greater
than 0.70 are considered walld [Fadhb et al, 2023). Furthermore, comstruct rellability wes tested uskngComposite
Rehabiisyyla composite rellzbllity (CR) and Cronbach's &fpkazlpha, with a CR value greater than 0.70 Indicating that the
latent warlable possesses good and conskstert rellability. Convergent welidity was also ewvalusted through the aversge
verance Btrectedsverage varlance extracted (AVE) value, where a vablue above 0.50 signifies that the indicators exhibit good
convergent valldity.

23 Discrirvinant Yaldiepalidity

Discriminant validity was tested wsingvla two methods: the Heserotrali-Monotrali-Ratlaheterotralt—-monotralt ratio
(HTMT) and the Fosmall-larckerFornell-Larcker criterlon (Sims, 2024). An HTMT value of less than 030 Indicates good
discAminant validity, meaning that Indicators messuring a specific varlzble exhibit Blghergreater comrelations with ltems
within that varisble corpared-tathan with Items In other variables. The FerrelitarckerFornell-Larcker approach assesses
discAminant validity by comparing the square root of the Averege-Verlance-Extractedaverage varlance extracted (AVE) with
the correlations between latent varlables. Discrirminant velidity Is considered fulfilled if the square root of the AVE of a latent
variable |s greater than Its correlation with any other latent variable.

2.4 Muiticollinearity Test and Structwra Made!

To ensure the absence of muldcollinearity among warlables In the structural model, the Vadance—inflated
Fectarvariance Inflation factor (VIF) values were exarnined (Kassirm, 2024). A VIF value of less than 5 Indicates no significant
multicollinearity. Following the multicollinearity test, the Influence of LMS Hsageuzage and Feacher Parifclpatornon Teacher
Professlonel-Competence-was-analyzed-usingteacher participation on teacher professional cormpetence was analyzed via the
structural model. The rmagnitude of the Influence was assessed based.on the basls of the path coefficient and f-sguare values,
where a higher f-square value Indicates a maore significant effiect.

3. Results

3.1. Convergent Vialiality

The path diagrarn displayed In Smart-PLS lllustrates the relationships between LMS utilization, teacher participation,
and the professionzl competence of presre-service primary scheelteschersschoolteschers (Wang et al, 2021). In this
dizgram, LM3 wtilization Is represented by four Indicators, each exhibiting & high loading factor, Indicating that these
Indicators stronghy reflect the latent varfable of LMS utllization. all iIndicators used In this study have loading factor values
abowve 0,70, demonstrating good convergent validity.
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In Figure 1, the X1_2 Indicator hes & loading factor of 0.898, Indicating that this Indicator valldhy measures the LMS
Usage wvarlable [Herain et al, 2022). This suggests that any changes In the LMS Uszge varlable are significantly reflacted In
variations In the X1_2 Indicator, with a contribution valee of B80.5% (0.B9E »= 0.598). Overall, all indicators measuring the
latent variables In this study heve-met the criteria for good convergent validity.

3.2. Construct Reliabiiity

Construct reliability was measured ssirguia Cronbach's Adphazlphs and Sempesite Relebilbycompostte relizbility
values. The Cronbach's &lphezipha and Eompasite Relabiycomposite rellsbility (CR) values for each latent wvarlable
exceeded 0.70, Indlcating that thess varlables are conslstent and rellable In measurement (Santoso et al,, 2023).

Tahle 1 Constrsct Ralizbilioeralizbility

Construct Ralizbilivy-Validity Cronbach Composite Raliability Compasite Raliability Avarage Varianoa
Alpha {rho_z] [rho_c} Extractad

:‘p"_l"_c“":l“'"""" Teachar Compatance  p gqq 0.820 0.838 0.783

Taacher Participation (TP} C.E80 0.918 0.81e 0.733

LS Use (LU} 0.B23 0.B45 0.E82 0.552

Ja-Table 1 shows that the variable Teacher Professional Competence has a8 Composite Rallabditpromposite relizbil ity
value of 0.938, Indicating that the Indicators measuring this varfable are conslstent and reliable. This high CR value suggests
that the latent varlable In this study can be trusted to accurately and consistently measure the Intended concept.

3.3. Dvscrininant Maliditwvolidity

Discrirminant valldity was tested wsirgthe Heteratralt-Moroirelt Retloula the heterotralt—rmonofralt ratio (HTRT)
method and the Famell-LarckerFomell-Larcker criterlon. in the table 2 show analysls results IndicateTable 2 shows that the

HTMT values for each palr of warlables are bess them 0.90, confirming that discriminant validity hes been achieved [Astutl et
al., 2022).

Tabla 2 Discriminant MaSdityvalidity (HTMT)

Dizcrimirant Validity (HTMT) Professional Taacher Competance [PTC]  Teacher Particpation (TF]  LWS Uss (LU

Professional Teacher Competenoa {FTC)
Teachar Participation {TF] 0545
L5 Usa (LU] 0.752 0.782

In other words, the variables in this rmodel exhibit & highergreater correlation with their own Indicators than with the
Indicators of other varizbles, ensuring that each latent construct Is truly unigue and distinct from the others. Table 3 presents
the results of the FerrelitarckerFornell-Larcker analysks, Indicating that the square root of the AVE for the Prefesslonal
Earppetenceprofessionsl competence varlable = 0.890, which 1= greater than Its correlation with other varlables In the
madel. This demonstrates that each latent varlable possessas good discriminant validity, meaning that the Indicators are
e strongly correlated with thelr respective latent varlables than with other varlables (Kusurnajat! & Chalrlyanl, 2024).

Tabla 3 Discriminamt Walidity {Fornall-LC)

Dizcriminant Validity {Formall-LCH
Professional Taacher Competanca (PTC]  Teacher Partdpation (TP} LS Uss [LU)

Professional Teacher Competenoa (PFTC)  0.8%0
Teachar Participation {TF] 0.553 [.ESE
LKS Usa (LU 0.712 0.697 0.808
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3.4, Fhenfluence of LMS Use and Teacher Participotion

Tabla 4 Path Cosfficients

Path Coaffidents- Confidenca Interal Original samgla (0] Samipl 20K 07.S5
maan (M)

Taacher Partidpation (TP) 7#> Profassional Teachar Compatence (PFTC)  0L199 0203 0LO5%  paa7

LM Use (LU »5= Professional Teachar Compatence {FTC) 0,573 0.535 o722

In takd=Table 4=, regarding path coefficlents, the use of the teersingPieregement Spctermlearming management
systern [LMS) Is shown to have a significant tmpecteffact on Tescher Professions!-Competenceteacher profiessional
competence, with a path coeffident of 0.573. This finding Indicates that an Increase In LMAS usage will-skgnificanthy
enhanceenhances Teacher Professional Competence (Yang & Kalser, 2022). Additionally, Teacher Partidpation also-has &
significant Influence on Teacher Professionzl Cormpetence, slthough its effect 1s smaller, with a path coefficlent of 0.199. This
suggests that while teacher participation ks Important, its Impact Is not &5 substantial as LMS usage In Improving teacher
professlional competanoe.

3.5, A-Squeare

Table & R-square

F-sguare
R-sguara R-5guare adjustad

Professional Teachar Compatence (PTC) 10527 0517

Table 5 shows that the R-Sgusresquare walue of 52.7% Indicates that the model explains 52.7% of the varabllity In
Teacher Professional Competence through LMS usage and Teacher Participation. According to Halr et al,, this represents a
moderate effect. Additionally, the F-Sguaresguare value lllustrates the magnibude of the Influence of esch Independent
varlable on the dependent varlable at the structural lewel (Wulsan et al., 2023).

3.6. f-square
Taible b f-squara
fsguars Professional Taacher Teachar Participation
Campetence [PTC] e LS Uza (LU)
Professional Teacher Compatencs {FTC)
Taachar Participation (TP} 0.043
LI Usa (LU} 0.357

Table & shows that LMS usege has a high Impact on Teacher Professional Competence, with an F-Square value of
0.357, whereas Teacher Participation has a low Impact, with an F-5quare value of 0.043. This confirms that compared with

teacher participation, LS usage [s 8 more dominant factor In determining Feadher Professtors-Compatonce comparad-to
teacherperticipationtescher profescional competence (Gulllén-Gimez et al., 2023).

4, Discussion(5u & Chen, 2025)

The Importance of Institutional support, such as favorable policles, funding for technological Infrestructure, and
continuous training fior teachers, Is cruclal (Hennessy et al, 2022). This support plays a vital role In ensuring the successful
Implermentation of £R45LMSS In teacher training programs. Furthermore, this study highlights that LMS utllization not onby
provides flexdbility In accessing educational resources but also enables personalized learning tallored to Indhddual needs and
capabilitles [Haddade et al, 2024). The findings Indicate that Integrating LMSLMS: Into teacher tralndng programs
significantly contributes to enhancing prospective teachers' professional competendes [arifin et al., 2023). LMS allows
prospective teschers to access warlous leaming resources more flexibly and efficiently while also supporting more
personalized learning experiences (Farooq et al, 2004). Other studies hawve fewrdshown thet the use of LesrvRg
banagement-Systems-fEMS-Hselearning managernent systerns [LMS) has a significant positive iespacteffect on the quality of
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teacher cornpetence [Alserhan & Yahaya, 2021). Another study by Runge et al,, (2023) also inddeatesindicated that LMS use
plays a role In enhancing teacher competence, where the Integration of technology, such as LB4SLMSS In learning, Influences
learning outcomes and |5 supported by strong teacher competence. The opposite findings suggest that LMS use does not
Impact teacher competence due-tobecsuse of factors such as Nmitatlons In online Interacton (Annarnzlal et al, 2021).
Another study by (Benjamin Aldoo et al., 2022) also foundrevesled that ICT training for teachers does not Impact their abllity
to conduct online learming. Instead, the training primerty-focuses primarly on developing skills to organize and prepare
digital teaching materlals; rather than enhandng their abllity to teach online wstrgiia an LMS.

The significant Impact of LMS bseuse (LU) has practical Implications for policymakers and educators in designing
effective training programs (Umantara et al, 2023). LM5 not only facllltates the teaching and learning process but also
supports the professional development of prospective teachers-. While teacher participation also has an influence, thess
findings emphasize the Importance of leveraging technology In teacher training and professional development. Thiz study
confirms that LMS utllization ks 3 key factor In helping prospective teachers prepare to become competent and professionzl
educators In the digital era (Elfeky & Elbyaly, 2021). additionally, adequate Institutionz] support and policles are essentlal
tafor ensuring the successful Implementation of LWMSLMS: I teacher tralning programs (AL-Nualml et al., 2022). Thed study
by Rizal et al., (2022) fewsrdrevesled that the role of teachers participating In training significantly influences competency
Improvement. Through training, teachers become rmore accustormed to preparing digital teaching materlals, which In turn
strearnlines other Instructional processes. MesmwhileMoreover, other studles have slsofousdreported that the active
participation of teachers In tralning has a positive mpacieffect on thelr competencies. This Is because the focus and target of
rmastering mew skills play a-cruclal roleroles In enhancing the guality of teachers' competencles [de-Torres et &l., 2024).

5. Condusions

Owerall, the LMS 15 a highly effective tool infor supporting the education of prospective elementary school teachers,
particularly In pregaring thern to face the challenges of education in the digital era. Effective LMS utilization can enhance
Interactlon, facllitate access to Informatlon, and strengthen prospective teachers' pedagogical skills. However, to achieve
maxdmurm effectiveness, It Is cruclal to ensure that the LMS Is well Integrated Into the curriculum and accompanled by
adequate training for prospective teachers. The success of an LMS also depends on how well prospective teachers can
transfer the skills they acquire into real teaching practices In schools. Therefore, continuous evaluation and Irmprovement of
LM5 usage are necessary to helistically support educational objectives.
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Abstract The integration of Learning Management Systems (LMS) has become a critical component of educational
processes, particularly in facilitating technology-enhanced learning. LMS plays a pivotal role in supporting digital instruction,
especially for prospective professional teachers who are expected to develop proficiency in utilizing such technologies.
Nevertheless, the effectiveness of LMS in enhancing the professional competencies of future teachers remains an area
requiring further empirical investigation. This study aims to evaluate the impact of LMS utilization and teacher participation
on the development of professional competencies among prospective elementary school teachers in Indonesia. A
quantitative research design was employed, utilizing structural equation modeling (SEM) techniques with a sample of 87
pre-service elementary school teachers. Data were collected via a structured questionnaire distributed through Google
Forms, designed to assess both the validity and reliability of the measurement model and to examine the influence of
independent variables on the dependent variable. Data analysis was conducted using SmartPLS software. The results
indicate that LMS usage has a significant and substantial effect on the enhancement of teachers' professional competencies.
In contrast, teacher participation, while showing a statistically significant influence, had a comparatively smaller effect size.
These findings suggest that LMS integration substantially contributes to the development of professional competencies in
teacher training, while active participation by teachers also exerts a meaningful, albeit more limited, influence. The study
underscores the strategic importance of embedding LMS platforms in teacher education programs to strengthen
professional capabilities. Furthermore, the findings provide practical implications for policymakers and educators in
designing effective, technology-driven training frameworks. Ultimately, this research highlights the value of leveraging LMS
technologies to improve the quality and effectiveness of teacher education.

Keywords: learning management system, primary school teacher, professional competencies, adoption technology,
technology user

1. Introduction

In modern education, technology has become a key catalyst in transforming teaching and learning methods (Kaimara et
al., 2021). Technology significantly influences advancements in the education sector, enabling the development of various
educational platforms that facilitate distance learning. One of the increasingly dominant technologies in teacher training is the
learning management system (LMS) (Abdul Hamid et al., 2020). As a cornerstone of the education system, teachers are
responsible not only for delivering instructional content but also for creating a supportive learning environment, motivating
students, and adapting teaching methods to meet individual needs (Marban & Mulenga, 2019). Primary education serves as
the foundation for students' skill and competency development, which will shape their academic and professional trajectories
in the future (Sulaiman, 2024). Therefore, teachers play a crucial role in ensuring that the learning process is effective and
efficient.

Pre-service teachers, who are in the early stages of their careers, bear a significant responsibility in developing
innovative and responsive teaching methods to address students' needs (Tran et al., 2020). Teachers are considered
professionals when they have mastered four core competencies: pedagogical competence, personal competence, professional
competence, and social competence (Panagiotarou et al., 2020). However, achieving this requires adequate support, both in
terms of access to educational resources and relevant training. A conducive learning environment and appropriate
technological support play a vital role in helping them grow into competent educators (Olschewski et al., 2023). This is where
learning management systems (LMSs) can play a crucial role.

LMS is a highly valuable tool for providing broad and flexible access to high-quality learning resources, with its utilization
process facilitated online through LMS support (Wilkinson et al., 2020). LMS offers various features that enable learning to
become more flexible, structured, and interactive (Torakulovich, 2024). It is a software platform designed to develop, deliver,



https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/multiscience.2026148
http://crossmark.crossref.org/dialog/?doi=10.31893/multiscience.2026148&domain=pdf
https://orcid.org/0000-0001-5364-0819
mailto:trisnihandayani050@gmail.com
https://orcid.org/0009-0006-5816-2637
https://orcid.org/0000-0001-6721-1644
https://orcid.org/0000-0001-6320-1035

and manage courses, learning resources, activities, and assessments (Letsoalo, 2024). However, the effectiveness of an LMS in
enhancing teachers' professional competencies depends not only on the availability of the technology but also on the active
participation of pre-service teachers in the learning process. A high level of participation indicates greater engagement and
commitment from teachers in utilizing LMS, which, in turn, can improve learning outcomes (ElSayary et al., 2024). Conversely,
using an LMS without adequate participation may not yield a significant effect on the enhancement of teachers' professional
competencies. Therefore, it is crucial to explore how LMS usage and preservice teacher participation interact to influence their
professional competencies.

The Teacher Professional Education Program is an initiative aimed at enhancing and updating educators' knowledge and
skills, enabling them to navigate the dynamics and complexities of the education sector (Dindar et al., 2021). By gaining a
deeper understanding of how LMSs can support the professional development of preservice teachers, the quality of primary
education can be improved, increasing the competence and innovativeness of future teachers. The Preservice Teacher
Professional Education Program (PPG Prajabatan) is professionally designed to ensure that preservice teachers are well-
prepared to educate with the support of LMSs. LMS allows teachers to design and manage curricula more efficiently, assign
tasks and assessments, and monitor student progress in real- time. However, there remains a gap between the training and
technical support available and teachers' actual ability to integrate technology into their teaching practices. Many preservice
teachers may be unfamiliar with or lack confidence in utilizing technology for instruction, thus requiring adequate training and
technical support (Sahal & Ozdemir, 2020). Institutional support is also crucial for the successful implementation of an LMS.
School administrations and government bodies must provide supportive policies, funding for technological infrastructure, and
continuous professional training for teachers. Therefore, this study aims to explore the effectiveness of LMSs in the
professional development of preservice primary school teachers, while also identifying their benefits, challenges, and relevant
solutions (Toktarova & Semenova, 2020). Research has sought to examine how LMSs influence various aspects of teaching skill
development among prospective teachers.

1.1. LMS use (LU)

The effective use of an LMS is predicted to have a significant effect on enhancing the professional competence of
preservice teachers (Sittisak et al., 2022). LMS provides various tools and resources that support the learning process, such as
access to educational materials, discussion forums, online assessments, and instant feedback. By utilizing LMSs, preservice
teachers can deepen their understanding of pedagogical content, improve their technological skills, and implement more
innovative teaching strategies. The professional competencies gained from LMS usage include teaching planning, classroom
management, and learning assessment, all of which are key elements in the teaching profession (Umam et al., 2024).

1.2. Teacher Participation (TP)

The active participation of preservice teachers in learning activities provided by the LMS is expected to serve as a
significant mediating variable in the relationship between LMS usage and teachers' professional competence. High
participation reflects deep engagement in the learning process, where preservice teachers not only receive information but
also actively interact with content and peers. In other words, while LMS usage is important, active participation is the key to
maximizing the benefits of this system. Therefore, preservice teachers' participation in LMSs will mediate and strengthen the
relationship between LMS usage and the enhancement of teachers' professional competence.

1.3. Professional Teacher Competence (PTC)

The active participation of preservice teachers in learning activities provided by the LMS is expected to serve as a
significant mediating variable in the relationship between LMS usage and teachers' professional competence. High
participation reflects deep engagement in the learning process, where preservice teachers not only receive information but
also actively interact with content and peers (Flores-Caceres et al., 2022). In other words, while LMS usage is important, active
participation is the key to maximizing the benefits of this system. Therefore, preservice teachers' participation in LMSs will
mediate and strengthen the relationship between LMS usage and the enhancement of teachers' professional competence.

2. Method
2.1. Research Design

This study employs a quantitative approach with a questionnaire method to measure the impact of LMS utilization and
teacher participation on teachers' professional competence (Dahal & Manandhar, 2024). The research method applied is a
structural model, where data are analyzed via statistical software that supports model testing. The variables measured in this
study include LMS utilization, teacher participation, and professional competence as latent variables.

2.2. Validity and Reliability Measurement
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The validity and reliability of the measurement model (outer model) were tested via several indicators (Rahmi et al.,
2024). Convergent validity was assessed by examining the loading factor values of each indicator, where values greater than
0.70 are considered valid (Fadhli et al., 2023). Furthermore, construct reliability was tested via composite reliability (CR) and
Cronbach’s alpha, with a CR value greater than 0.70 indicating that the latent variable possesses good and consistent reliability.
Convergent validity was also evaluated through the average variance extracted (AVE) value, where a value above 0.50 signifies
that the indicators exhibit good convergent validity.

2.3. Discriminant validity

Discriminant validity was tested via two methods: the heterotrait-monotrait ratio (HTMT) and the Fornell-Larcker
criterion (Sims, 2024). An HTMT value of less than 0.90 indicates good discriminant validity, meaning that indicators measuring
a specific variable exhibit greater correlations with items within that variable than with items in other variables. The Fornell-
Larcker approach assesses discriminant validity by comparing the square root of the average variance extracted (AVE) with the
correlations between latent variables. Discriminant validity is considered fulfilled if the square root of the AVE of a latent
variable is greater than its correlation with any other latent variable.

2.4. Multicollinearity Test and Structural Model

To ensure the absence of multicollinearity among variables in the structural model, the variance inflation factor (VIF)
values were examined (Kassim, 2024). A VIF value of less than 5 indicates no significant multicollinearity. Following the
multicollinearity test, the influence of LMS usage and teacher participation on teacher professional competence was analyzed
via the structural model. The magnitude of the influence was assessed on the basis of the path coefficient and f-square values,
where a higher f-square value indicates a more significant effect.

3. Results
3.1. Convergent Validity

The path diagram displayed in Smart-PLS illustrates the relationships between LMS utilization, teacher participation,
and the professional competence of preservice primary schoolteachers (Wang et al., 2021). In this diagram, LMS utilization is
represented by four indicators, each exhibiting a high loading factor, indicating that these indicators strongly reflect the latent
variable of LMS utilization. All indicators used in this study have loading factor values above 0.70, demonstrating good
convergent validity.

In Figure 1, the X1_2 indicator has a loading factor of 0.898, indicating that this indicator validly measures the LMS Usage
variable (Herwin et al., 2022). This suggests that any changes in the LMS Usage variable are significantly reflected in variations
in the X1_2 indicator, with a contribution value of 80.6% (0.898 x 0.898). Overall, all indicators measuring the latent variables
in this study met the criteria for good convergent validity.

X1_2
X1_3
Y1
X1_4 e
0.927
Y2
\ " 0883
- LMS Use (LU)
0910
> Y3
0.838
0199 Professional Teacher va
Competence (PTC))

X2 4 Teacher Participation

Figure 1 Outer Loading Model.



https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001

3.2. Construct Reliability

Construct reliability was measured via Cronbach’s alpha and composite reliability values. The Cronbach’s alpha and
composite reliability (CR) values for each latent variable exceeded 0.70, indicating that these variables are consistent and
reliable in measurement (Santoso et al., 2023).

Table 1 shows that the variable Teacher Professional Competence has a composite reliability value of 0.938, indicating
that the indicators measuring this variable are consistent and reliable. This high CR value suggests that the latent variable in
this study can be trusted to accurately and consistently measure the intended concept.

Table 1 Construct reliability.

Construct Reliability-Validity

Cronbach Composite Reliability Composite Reliability Average Variance
Alpha (rho_a) (rho_c) Extracted
Professional Teacher Competence 0.913 0.920 0.938 0.793
(PTC)
Teacher Participation (TP) 0.880 0.918 0.916 0.733
LMS Use (LU) 0.823 0.845 0.882 0.652

3.3. Discriminant validity

Discriminant validity was tested via the heterotrait-monotrait ratio (HTMT) method and the Fornell-Larcker criterion.
Table 2 shows that the HTMT values for each pair of variables are less than 0.90, confirming that discriminant validity has been
achieved (Astuti et al., 2022).

Table 2 Discriminant validity (HTMT).

Discriminant Validity (HTMT)

Professional Teacher Competence (PTC) Teacher Participation (TP)  LMS Use (LU)
Professional Teacher Competence (PTC)
Teacher Participation (TP) 0.646
LMS Use (LU) 0.792 0.782

In other words, the variables in this model exhibit a greater correlation with their own indicators than with the indicators
of other variables, ensuring that each latent construct is truly unique and distinct from the others. Table 3 presents the results
of the Fornell-Larcker analysis, indicating that the square root of the AVE for the professional competence variable is 0.890,
which is greater than its correlation with other variables in the model. This demonstrates that each latent variable possesses
good discriminant validity, meaning that the indicators are more strongly correlated with their respective latent variables than
with other variables (Kusumajati & Chairiyani, 2024).

Table 3 Discriminant Validity (Fornell-LC).

Discriminant Validity (Fornell-LC)

Professional Teacher Competence (PTC) Teacher Participation (TP)  LMS Use (LU)

Professional Teacher Competence (PTC) 0.890
Teacher Participation (TP) 0.599 0.856
LMS Use (LU) 0.712 0.697 0.808

3.4. Influence of LMS Use and Teacher Participation

In Table 4, regarding path coefficients, the use of the learning management system (LMS) is shown to have a significant
effect on teacher professional competence, with a path coefficient of 0.573. This finding indicates that an increase in LMS usage
significantly enhances Teacher Professional Competence (Yang & Kaiser, 2022). Additionally, Teacher Participation has a
significant influence on Teacher Professional Competence, although its effect is smaller, with a path coefficient of 0.199. This
suggests that while teacher participation is important, its impact is not as substantial as LMS usage in improving teacher
professional competence.

Table 4 Path Coefficients.

Path Coefficients- Confidence Interval

Original sample (O) Sample mean (M) 2.5% 97.5%

Teacher Participation (TP) >>> Professional Teacher Competence (PTC) 0.199 0.203 0.059 0.337
LMS Use (LU) >>> Professional Teacher Competence (PTC) 0.573 0.539 0.722
3.5. R-Square
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Table 5 shows that the R-square value of 52.7% indicates that the model explains 52.7% of the variability in Teacher
Professional Competence through LMS usage and Teacher Participation. According to Hair et al., this represents a moderate
effect. Additionally, the F-square value illustrates the magnitude of the influence of each independent variable on the
dependent variable at the structural level (Wuisan et al., 2023).

Table 5 R-square.

R-square

R-square R-Square adjusted
Professional Teacher Competence (PTC) 0.527 0.517

3.6. f-square

Table 6 shows that LMS usage has a high impact on Teacher Professional Competence, with an F-Square value of 0.357,
whereas Teacher Participation has a low impact, with an F-Square value of 0.043. This confirms that compared with teacher
participation, LMS usage is a more dominant factor in determining teacher professional competence (Guillén-Gamez et al.,
2023).

Table 6 f-square.

f-square

Professional Teacher Competence (PTC) Teacher Participation (TP)  LMS Use (LU)
Professional Teacher Competence (PTC)
Teacher Participation (TP) 0.043
LMS Use (LU) 0.357

4. Discussion

The importance of institutional support, such as favorable policies, funding for technological infrastructure, and
continuous training for teachers, is crucial (Hennessy et al., 2022). This support plays a vital role in ensuring the successful
implementation of LMSs in teacher training programs. Furthermore, this study highlights that LMS utilization not only provides
flexibility in accessing educational resources but also enables personalized learning tailored to individual needs and capabilities
(Haddade et al., 2024). The findings indicate that integrating LMSs into teacher training programs significantly contributes to
enhancing prospective teachers' professional competencies (Arifin et al., 2023). LMS allows prospective teachers to access
various learning resources more flexibly and efficiently while also supporting more personalized learning experiences (Farooq
et al., 2014). Other studies have shown that the use of learning management systems (LMS) has a significant positive effect on
the quality of teacher competence (Alserhan & Yahaya, 2021). Another study by Runge et al., (2023) also indicated that LMS
use plays a role in enhancing teacher competence, where the integration of technology, such as LMSs in learning, influences
learning outcomes and is supported by strong teacher competence. The opposite findings suggest that LMS use does notimpact
teacher competence because of factors such as limitations in online interaction (Annamalai et al., 2021). Another study by
(Benjamin Aidoo et al., 2022) also revealed that ICT training for teachers does not impact their ability to conduct online learning.
Instead, the training focuses primarily on developing skills to organize and prepare digital teaching materials, rather than
enhancing their ability to teach online via an LMS.

The significant impact of LMS use (LU) has practical implications for policymakers and educators in designing effective
training programs (Limantara et al., 2023). LMS not only facilitates the teaching and learning process but also supports the
professional development of prospective teachers. While teacher participation also has an influence, these findings emphasize
the importance of leveraging technology in teacher training and professional development. This study confirms that LMS
utilization is a key factor in helping prospective teachers prepare to become competent and professional educators in the
digital era (Elfeky & Elbyaly, 2021). Additionally, adequate institutional support and policies are essential for ensuring the
successful implementation of LMSs in teacher training programs (AL-Nuaimi et al., 2022). A study by Rizal et al., (2022) revealed
that the role of teachers participating in training significantly influences competency improvement. Through training, teachers
become more accustomed to preparing digital teaching materials, which in turn streamlines other instructional processes.
Moreover, other studies have reported that the active participation of teachers in training has a positive effect on their
competencies. This is because the focus and target of mastering new skills play crucial roles in enhancing the quality of teachers'
competencies (de-Torres et al., 2024).

5. Conclusions

Overall, the LMS is a highly effective tool for supporting the education of prospective elementary school teachers,
particularly in preparing them to face the challenges of education in the digital era. Effective LMS utilization can enhance
interaction, facilitate access to information, and strengthen prospective teachers' pedagogical skills. However, to achieve
maximum effectiveness, it is crucial to ensure that the LMS is well integrated into the curriculum and accompanied by adequate



https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001

training for prospective teachers. The success of an LMS also depends on how well prospective teachers can transfer the skills
they acquire into real teaching practices in schools. Therefore, continuous evaluation and improvement of LMS usage are
necessary to support educational objectives.
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