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Abstract

Purpose: The objective of this study is to validate the designed cognitive factors-based
smart health-oriented product-service system model for social security organizations.
Methodology: A mixed-methods approach was employed. In the qualitative phase, prior
studies were analyzed and semi-structured interviews were conducted with 12 managers
and experts in healthcare and information technology. Thematic content analysis was
applied to extract components and indicators. In the quantitative phase, 120 employees of
the Social Security Organization were selected using stratified random sampling and
completed a researcher-made questionnaire. The reliability of the instrument was
confirmed using Cronbach’s alpha (0.92). Data were analyzed through descriptive and
inferential statistics using SPSS and Smart PLS software.

Findings: The findings revealed that the smart health-oriented product-service system
consists of four key dimensions: business model, cloud-based software platform, cognitive
and biological factors, and physical platform. Confirmatory factor analysis showed factor
loadings above 0.50 for all indicators. Correlation analysis confirmed significant positive
relationships among the dimensions. Structural model testing indicated significant path
coefficients (t>1.96, p<0.05), validating all research hypotheses. The Goodness-of-Fit
(GOF) index was 0.70, demonstrating strong overall model fit.

Conclusion: The study concludes that effective alignment among the four core dimensions
is essential for the design and implementation of a cognitive factors-based smart health-
oriented product-service system. The model can enhance healthcare quality, improve
elderly care experiences, increase satisfaction, and reduce medical costs within social

security organizations.
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Detailed Abstract
Introduction

Teacher professional competence has become one of the most crucial determinants of educational quality and the success of school systems
worldwide. As education systems move toward learner-centered, technologically integrated, and inquiry-driven paradigms, the definition
of teacher competence has evolved from a narrow technical skillset to a holistic construct encompassing knowledge, pedagogy, digital
literacy, ethical responsibility, and adaptability (Whitty, 2024). In the twenty-first century, competent teachers are not only transmitters
of knowledge but also facilitators of learning, reflective practitioners, and agents of social transformation (Sukma, 2025). The
professionalization of teaching, therefore, requires systematic efforts to enhance teachers’ knowledge, skills, and dispositions in alignment

with dynamic educational needs.

Studies across various educational contexts have demonstrated that professional competence directly influences both instructional quality
and students’ academic achievement (Khusriyati et al., 2025). In successful education systems, teacher competence development is
conceptualized as a lifelong, dynamic process supported by institutional training, reflective practice, and collaborative learning
communities (Dewi Mallarangan et al., 2024). Moreover, technological progress and social diversification have made it imperative for
teachers to cultivate new competencies, such as digital pedagogy, data-driven instruction, and intercultural communication (Seifi et al.,
2024). In this context, the geography teaching profession—characterized by the need to integrate spatial reasoning, environmental

awareness, and technological tools—presents a unique platform for examining professional competence within a systemic model.

In Iraq, as in many developing countries, teachers’ professional development remains fragmented and often relies on outdated
methodologies that do not address the complexities of modern education (Fathi et al., 2023). Existing programs tend to emphasize
theoretical knowledge while neglecting pedagogical innovation and digital literacy. This gap between theory and practice is particularly
evident among geography teachers, who must integrate interdisciplinary content, technological tools such as GIS, and active learning
strategies to make geography education relevant to real-world challenges (Rezaei et al., 2024). Therefore, it is essential to design and
validate a systemic model for improving professional competence that captures the interrelated nature of instructional, managerial, and

technological dimensions.

From a theoretical perspective, teacher professional competence is viewed as a multi-dimensional construct comprising three core
components: content knowledge, pedagogical knowledge, and technological knowledge (Cheng et al., 2024). These foundational
dimensions align with the Technological Pedagogical Content Knowledge (TPACK) framework and reflect the need for teachers to
integrate disciplinary expertise with effective teaching strategies and digital capabilities. As emphasized by Ghasemzadeh Alishahi et al.
(Ghasemzadeh Alishahi et al., 2024), pedagogical knowledge and positive attitudes toward teaching are key predictors of teachers’
self-efficacy and motivation, both of which sustain professional competence. Furthermore, the rise of artificial intelligence, online
learning, and data visualization tools has redefined what it means to be professionally competent in geography education (Seifi et al.,

2024).

At the same time, institutional and managerial factors play a crucial role in shaping teacher professionalism. School leadership,
organizational support, and motivational systems create the environment necessary for continuous competence development (Atstsaury
et al., 2024). Studies conducted in Southeast Asia indicate that principals’ strategic management and institutional investment in
professional learning significantly enhance teachers’ motivation and classroom performance (Dewi Mallarangan et al., 2024;
Khusriyati et al., 2025). Likewise, a culture of research engagement, collaboration, and reflective dialogue among teachers has been
found to strengthen competence development (Motahari Nejad et al., 2022).

Previous models developed in Western and Asian contexts have primarily emphasized knowledge and teaching skills while often

overlooking socio-cultural and systemic factors (Gonzalez-Fernandez et al., 2023). However, in contexts such as Iraq—where the

education system faces structural challenges including limited resources, centralized management, and inadequate training
opportunities—a systemic approach is indispensable (Sabbagh & Ramesheh, 2022). In line with systems theory (Golabchi et al.,

2024), teacher competence can be conceptualized as a dynamic interaction among input, process, and output components. Inputs include



teachers’ disciplinary, pedagogical, and technological know ses involve institutional training, motivation, and

functions; and outputs reflect learning effectiveness, stakeholder sati lifelong learning orientation.

Although previous Iranian and international research has identified important acher competence
Salimi, 2023), few studies have attempted to validate a systemic, context-based mode
present study aims to fill this gap by designing and validating a comprehensive model for ¢

competence based on systemic theory.
Methods and Materials

This study adopted a sequential exploratory mixed-methods design, combining qualitative and quantitative approaches. In the qualitative
phase, semi-structured interviews were conducted with 27 geography teachers and university professors in Wasit Province, Iraq, who
were selected through purposive sampling based on expertise and teaching experience. Data were analyzed using the thematic analysis
method of Attride-Stirling to extract basic, organizing, and global themes. The reliability of coding was confirmed using Holsti’s inter-

coder reliability coefficient (0.93), and validity was ensured through credibility and transferability criteria.

In the quantitative phase, a descriptive-correlational design was employed to validate the proposed model. The statistical population
consisted of all geography teachers in selected Iraqi provinces. Based on Morgan and Krejcie’s sampling table, 375 teachers were selected
through multi-stage cluster sampling. The main instrument was a researcher-made questionnaire derived from the qualitative findings,
containing 59 items across three dimensions (input, process, output) and eleven organizing themes. Data analysis was conducted using
SPSS 26 and SmartPLS 3 software. Normality was examined using the Kolmogorov—Smirnov test, and model validation was performed

through confirmatory factor analysis (CFA) and structural equation modeling (SEM).
Findings

The thematic analysis of qualitative data resulted in the identification of three overarching dimensions: input factors, process factors, and
output factors. Within these, eleven organizing themes and fifty-nine basic themes were extracted. The input dimension included
geography content knowledge, general pedagogical knowledge, pedagogical content knowledge, and technological geography knowledge. The process
dimension encompassed in-service professional development, teacher motivation, and managerial functions. Finally, the output dimension included

learning effectiveness, lifelong learning, stakeholder satisfaction, and pluralism in education.

Quantitative validation through SEM demonstrated strong construct reliability and model fit indices. The reliability coefficients were high
across all dimensions (Cronbach’s alpha > 0.90), and composite reliability values exceeded the recommended 0.70 threshold. The second-
order structural model revealed significant factor loadings for all latent variables (ranging from 0.77 to 0.89) and high explanatory power,
with R? values of 0.96 for input, 0.86 for process, and 0.96 for output dimensions. The path coefficients showed that both process and
output factors had significant positive effects on professional competence (t = 52.145 and t = 49.270, p < 0.01). Discriminant validity
assessed through the Fornell-Larcker matrix confirmed that the square roots of AVE values for each construct were greater than their

inter-construct correlations, indicating clear conceptual distinctiveness among dimensions.

These results confirmed that the systemic model proposed in this study adequately explained the interrelationships among the components

of professional competence and captured the multidimensional nature of geography teachers’ professional development.
Discussion and Conclusion

The findings of this study demonstrate that the professional competence of geography teachers in Iraq can be effectively conceptualized
through a systemic framework consisting of interrelated input, process, and output factors. The identification of content knowledge,
pedagogical knowledge, and technological skills as foundational inputs is consistent with the core principles of teacher education

frameworks emphasizi rative professionalism. The results highlight that competence development begins with mastery of subject

reaches its maturity only through continual engagement with innovative technologies and reflective

role of ongoing in-service training and institutional support in sustaining teacher

erial dimensions indicates that teachers’ professional growth does not occur

asupportive organizational clima ucational managers create opportunities for participation, recognition,

d self-efficacy. This finding emphasizes the need for leadership
ividual attribute.

e learning, teachers exhibit higher levels of e

s professional competence as a shared responsibility rather
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The output dimension—represented by learning effectiveness, lifelong learning, stakeholder satisfaction, and pluralism—reflects the
broader societal impact of teacher professionalism. Competent teachers contribute to the creation of learning environments that are
inclusive, adaptive, and oriented toward sustainable knowledge. The inclusion of pluralism as a core output element highlights the
necessity of preparing teachers who respect diversity, promote critical dialogue, and encourage cultural awareness in geographically
diverse contexts. In Iraq, where cultural and regional variations are profound, this dimension is particularly vital for promoting unity

through education.

Overall, the validated systemic model provides a comprehensive understanding of how different educational, institutional, and individual
factors interact to enhance teacher professional competence. It offers empirical evidence that competence is not a static attribute but a
dynamic outcome of continuous learning, organizational support, and reflective practice. The study bridges theoretical models of teacher

professionalism with practical pathways for improving teacher education programs in Iraq and similar contexts.



—N
SN

st
A eISSN: 2322-1445
T, V=V Slein V¥ bl ¥ oyl VY 09

9952 9 o990l owlnd azels

St el lojle Hgomecuodw diowdgh Cwosd— Jpatw pimaw Jdo o

Sl Jolgs 1 (Sine

"0 sl 0,25 TO gaclull (g ol s O den M0 ] ok 0305 azxs

Ol ool ¢ oMol )l)'j ol o Kusly95) el slg “:\3}9»] Copde ole 05,5 (538> (gozeiild
(Jgtamo 03 3) )l ol clasd oMol 31 olSCizly lud sl ¢ 5 pgle 09,5

23l dlasy olasy ol sl pale 09,5 bl

ol coledual ¢ oMl 15T il o Kl yg3) cyladiuo] dlg ¢ i3 pole 09,5

Hamid. Sina@jau.ac.ir :Jgwwo d3um g5 Juos! X

~ 1 C -

o Baios dlie

A/ AN
VFF/-AIYA
A R VARYAVS
VFea/o¥/+ )

:C‘—el,»:

TRy
adgl Ll

2o L]

5 o5l
iadgs ool fpao plug
Sele i sloy plbi cdialls
Yol (gilu Jlo AL
bl

)l slw!
eolels ojenx deste g3l
it gdeladl ades diw
0y wiaidlaw g ey wle
st Jio Sdiel (1¥-0)
Liadgn Lol Jpaza
uub okl e
(LS Jelse p (sie slosa]
Whign 9 Lbigel (elid

o3>

ezl el lojles jgmaiadls Sadbgh Cuatd Jguanma i 015 2y St 2t liiel sl inghy Bun ibd
ol (GBU Jelgs (e

Slllas (lgime oo &S (iou 50 b plnl atel 3,05, b gl cnl fowlind s
o 9y b (S slmodly .85 S0 oMbl (5515 5 Caodhs 05> plaasiio 5 e 1,8 WY b 4sdly kb e

g sl ool (i (5 S w905 gy b selete] el lasls QIS S ji5 VW (o8 5 53 b ) (ygmiae
laylsala 5l ookl b laosls g i Aol (+AY) #lig,S Wl b dslidinp oLl 35,8 |5 |y aiilis oo doliiun
15,5 oo blitl g Lo o 95 5 Smart PLS ,SPSS

pricly S g Jio ol Lol et Jlos ) jgmmeceadls Madgh Cuoddm Jguamme wiuges 45 o Lis boassly saaidly
Pl VL ale sl (sanb ele el 390 LS5 (So5id eyt g et g b Jolse (s ) sl
Sololine yg0jl gl g ylsline g oo Laily, saimd Lt sl oy (Stamed culps )5 aol o asls s ¢l |,
e (658 bl oamalis a5 ws (355« Ve bl GOF aslis )5 aobil) jimgh cladus (P<-.-0 £>1.85)
Ll

Gl Jgpazma gl 2aL)S sl2l g (A (slp b G5 oy lal o (Sialon o> Lt Shagh gl 18 S domgis
Glocolsy iol38l ¢ liedle 4yo0 3guy cwedls losdd cudS &) g Wlg o Jio pl sl (69 05 Hgorae Mo

295 elain] el slagyloslo 1> Jloy slaaiza il

https://doi.org/10.61838/kman.soe.650

Creative Commons: CC BY 4.0


https://doi.org/10.61838/kman.soe.650
https://orcid.org/0000-0002-1372-1232
https://orcid.org/0000-0003-4971-8526
https://orcid.org/0009-0005-1736-5713
https://orcid.org/0000-0002-7276-163X
https://doi.org/10.22034/ijes.2021.541983.1184

(OhBe 5 sl o pgrocaadls diodgn CuodsmJpame iluw Jdo (objlisl /7

Ao
sloans > ol JMallies 5 (o o 5> (Sj00] slopllss 5 )Slas (5li5)) g (B0 S o 13 gulol I 31 (S lakeo (glad o oMo
4 08 Olee Sl glads coo Mo pgrde (Sl sloylblo 5 (Bisel (5)slE g el dbuld ) ol Sl b plojen o3
@ plee GRE 5l et S (agrde JooS nl (SUkma, 2025) sl 4Bl Joos gled e it 5 (8055 @)oo ol (eamriz (g2l
Oaye 35 IS Uit Slyisdy asly il (S i il olgiod; e & plakeo o590l .l 03,8 sbul elainl 5 S50l Jpo6 Jole lsie
Gl sase 4 flalae (gldd s Cun Mo ol jlaio oyl 5L(Whitty, 2024) g oo adlis B85 ,500L Cogr Baaddnwss g ¢ golanl Sa

ol 03 il polpe )3 (St Slatmgg o (hjgel (65 Cunliw 5

30 390l (Sygle5 g (ligel b (Juams iy (Bige] CaukS b ontitune daly plodre (glad s cun Mo a5 Wleslsy LS daxie @ldllas
weodd yeus sla 5390l )b 5l aS Canl Ly g yetis a3 (G lodee (gldd > dnwgi (3390 590l (slapllas > (Khusriyati et al., 2025)
&S o L b yimghs (ke op! )> .(Dewi Mallarangan et al., 2024) 545 0 JWd (wawass Ad) lacus )8 Sl g «poiae (sla oludj)l
(s S 5ol (oo lolas oS sl Y g Aitnd $S9Cunr ()8 )3 (B0l o Sl s5Ssly 0> (s 5 )T sladise]

(Seifi et al., 2024) xad drwgs 395 cadgo b LS 3 1) Jluswd dlgw g ( Kidyd Jion

ool Gl 31 G Glakee (gl48 o (slacs Mo (gli)) @95 S et slapllas 51 Slie g liie sl (slotas 1 09 4 (3l 5 ol
53 o o bl plab (655 15 ploo IS ol s 13 39290 csba il o e oS 45 s (s a1 39
b ojo oyl olede 51 oyl a5 ol )] S5lo Ldlysa o500l dine; p3 13l cla g} (Fathi et al., 2023) cunl 3jg0) (claasliyp clpal g
@S > (Rezaei et al., 2024) s Codgame Jlod ige] (b gyold § oy g (sla g, 5l oliul 5 ¢ wyd (gloie b olusl 3959
plas sasll g (650l oS )] 1 e o Wlge Ll ploles (slbp sacen Mo )] diopllss Jao Sy drsgs (gl S5up00b

A3l g0l

Kt S0 b Jolos 53 sy sl Wglis I3 5 s I ¢ G ] (Lol oy s ) (S5 S Do 5 85
ol sl piY bbb (Beas (Sadge (i il &S dad o ol b iagt ((Cheng et al, 2024) wad o LSS ) lodre o] Sa8 s Lol
B35 8 590l 23 (63,8 (clacglis ¢ bnjls b cunlite o xdlg 6 Sb (sl yian p3 1y il cpl aisl 2B b ledne s (B Lol ol 550
bt ledre (gl > CunMo oS Cunl odd Coge L bjgel (clacsygld axwgi ] p ;8 (Ghasemzadeh Alishahi et al., 2024)
J3e 45,3 <9, o) 5l (Seifi et al., 2024) 34 03> e (655L slacloe g (Bjgel (slap it (Jlsud slalpl p blus Joli 5958054,

oS 53 iy Ay i s olyis 4 | 41,38 sl bl plabes oMo Sl

3,3 )8 o lhe b pde g (Simyd e ooled slaylible il cou iy aSl Cans (69,3 sladis 4 dgde g slB > Cun Mo 503 (sow ]
(5920 U0l Cugdi 5 (gldd > (6330L (lacus 8 bl (ledse jl Coles dine) 3 ojlbe lude b se sladynly (Atstsaury et al., 2024)
&S Wlodls L5 cPlo g cp9l ;> ola g diwly wen 4> (Robby et al., 2024) uS o W) U1 (dladys 0dy (bl > oo i
88 2900 by Juged psfians g ) Glalas oMo dmgi s WIgio Sy 9 (hi9el Glojlo g Awyde o )3 e sl
2 e &S Bl glaeSa Wb glad s conMo )l Juo sk <oy opl 5l .(Dewi Mallarangan et al., 2024; Khusriyati et al., 2025)

AL ALl a5 (e g (935 Ll 4 (Gl g ol ol 85 L
il (Sinyd glacsglas a8 Wlooly lis Mol oy (sl yimg s 50 0058 e il (5lad > Cun Mo dawgs ) 500 (sloinl g (S )8 slal
o3l & 6y bl plabse yile s (Jle (sl (Mikugkovd, 2023) wil iS5 ,50 o154, 5l T casls s Wlg o oledes ciliseo
wlo (alyptS )3 Wlgicee (s Bl il st 53 )Sug) & Yaane aiblo b globes 45 Jlo 3 )l (Sl (5,55 g 55l ]



Y aan (\Y’*O ut‘uull') Y b)lo.aﬁ NY 099 ¢ ®)92 9 L):’)?"] Lf"’u dnols

4 oles 1l oMo )] aslyy 65,0 ol pl A8l Bl oty WS e w28 1) bjoel cngh g e Sl le | S5 &S 3lie
Dl (Pl (Niayd sladine) o (Jus ol

s (sldd > dnwgs a5 15103,S a8l g sl (camtin (sla e Boyb 5l labse slacusMo bl 4 (Gonzalez-Fernandez et al., 2023)
&)5Ws o (Fathiet al, 2023) ,Kan 5 obld oo Sllllas o ool o cwl iy K6l oolanl O3 5 5, Slas (il o Jols 30 )b
Ul 5 (SisuSibgs y asly 5l ).ul; OU] lslys gla sl L;AAT)KJ? 2 kiw ledse (5lad > Con Mo o5 lodls jLis (Shakoori, 2023)

ol H38 51 55 5900 515 (6 pS3b Cu e

Slosie (slwoygd 5l b (clad s (clacusMo dnwgs 48 cul o] [S5ky (plrocan i (cladlys g baolSiily ik diwe; 55 oddplul (ola owyp cpimen
et i slboyed )3 Bigel Coles g (659)8 slaasliy a5 5 )l> 18T (Cheng et al., 2024) ) Kan 5 Sin ingh D9 el plao o500l
OhlSen 5 alidde odlipuls wlis jba w1 plabemgrdih )l (Stald g @S ghSady b Sl
P eldy  Swls dg b b i | (S olre s 4 Gl Cute (15,55 &S Wil i (Ghasemzadeh Alishahi et al., 2024)

Cal Sl ladre—gomiily )lo

Motahari) ,Ken g 35 s plee idoh 300 Cusdl glad s slacusMo drwgs 3 35 peallpble (6,500 ¢ Limgh Lids wole pl LS,
Cogil g Sy SIS Baen 4 yotie w30y ime (650b g i sacdled p labee Jld 8 )l oS 1S e 8T (Nejad et al., 2022
3Slas yotime (bl L3l Ui &S Cowl gune (Tagieh et al., 2021) ) Ken 5 adl Guios gols b 4l opl b o LT (clad s Ml
(Noori et al., 2022) |, 5en 5 (5,55 aalllas ;5 (g 51 1bL oMo l85)] (sl (6550 Jl3l Silgce (ligel Sl 5900 31,9851 5 lodee
b3 LS poaians i 5oy Ei90 (it 45 sl HIE 5 lgmeiily e 33l 1 5 alEaily aslel (gdd > Cun Mo & cal o3l L

sl Bj90l 2S5 (5353 dy Sl
(S s Ul o Sl Jols 1) lodee (gl s cusMo (Amani, 2022) ol yls (285 labes canMo )3 55 dsn 5 5 olal
e 3 bl (B Sl (oo oS el labisel pilis (s> Cen Mo dasgi wld ul 5l M e (Sl sla oo 5 S50 B3

alols olgie o Ll sba3eel 51 b objgel slapllas a5 Wlos,S ST aiSs cpl o 5 e g ol ) alie by jimg s JLE Gan |,
(Mohebi et al., 2023; Salimi, 2023) 1S S > Cusbgo Julow g Alius p iiee (slobjgel Coows 4 g 48,5

plss (sla 29,5 o sl B 639)9 Jols odomn JS S0 5l otz 4l (63,3 oty S5 & lalas (slad o oMo ot slaey las jlase |
slacyld olig adaw )3 (6ygld Ll 9 gy (3 (olge il wSle  Lelge ( aB W s, (Golabcehi et al., 2024) ol 5540
Fathi et al., 2023; Rezaei ) £,5 o 1,3 3l3g 0 gdaw ;5 e 6d colsy g S50 6 53b o obelo g (sanl )b pdaw jd (535Sl g (o5luge
ool p ¢ Lo olSs b aslgn g aisl ansly bjeel pllas )3 568 a5 5l mels S0 b S o SaS lodne 4 )5S 15,55 oyl (et al., 2024

A8 (2l 1) (b0l

Sl 30 drsgs unds e (glabisel )3 hnd g (Bisel lio 39105 (5 0l ()5S pe o Sl el pllai ol (o tlly 4 a5 bl 5
oo 1> 059 ¢ Blye ladmo I (o)l &5 cawl odly L 3 Glalllae ol )by laizgd (J)gp ledee (sldd > cun Mo i)l (gly o9
o, (Sabbagh & Ramesheh, 2022) wloyoo o ()% (g Slb by dmej » polie g dapllss cla ybjg0l 5l Ll i aile  Slusl pgle
Silorialys lp 630) 9 (ol b)) plalee (HBlg (slajls (Lol (peud Slg5 oo (ot 3509, 32 (e (o9 Jo o ()b (a5

[(Atstsaury et al., 2024; Khusriyati et al., 2025) s> 41, Ul



(OhBes 5 s fl) o pgraciads diodgn CuodsmJpame piuw Jdo bl /A

cooMo &) Jao objlael g ohb Gan b pols Jimgh o oplpls .l 03,8 sl bjge] (g)liS b g oy slayingh oje> 5> (s>

D9 o0 Pl ot 3509y p (e (3l)2 )3 Lol ledae (gled >
QOB g5 (gl yig

o sl ol i 15 ol o 5 A sl 3953 (YVF) p 550 bl 1 5 ol i L1 (oS5 65 ) ot o
S &5 5l Ghmgh «Bum Llod sl (gt 3,505 slie 2 3lye )3 Wl lodae (sl con Mo (l5)] Jo (xtis)liel g dags
oS o5 50 g 48,5 S 4 Llyin lodes (b s (chmwg g ) () NS Canluw ¢ Bj90l (3yh0l s dgute yd Bl o o) (slaadly |y ol
Soss) jlodaul b ipgd o5 )3 (s 95 gl il (osrie Juo (ol sloadlse b Wad (e 9 615155 (igonde S Ga o Sl (S (slosls

85 )8 a0l 5 oigeil 2350 (o3laiting Jo s Lol

loanlas Jolf adlllao L Siimgly Sy, cnl 5 05 ealisl (V2 - V) i sl 151 (050 2 (ygauao Jilos g, Sl ehgfy (&S i 52
Oeliae ooy g oimdlojler (palide lie mutlie S 5L g 93,5 gl pulio (0,5 (Lol Bk Sl b (pslite wrdplox]
Insstins (sl 5 ]l uabite Gl 5 S 7 0 5 lS S35 S Ll Jnlye o gmiie Lo ], s S5, 50
oS o9 Ll plales gld > cox Mo slaadlhe 5 olal I caspde yl3lo @ (pliwd wnld cul )l Bun g oles (ol relas gl 5

255 518 gl (o8 il (b e g
speeS o dadin (g Sigel Ghg) el 2 45 2025 e Lol il > (IRl sll 5 Lol Glolee Jold (45T Ji5n o (BaS Syl
ehngh b (ode cllad g Lol (503 55 ()5 bl Jlo 03 Jolis )l (ulid)lS Spde Jolis (il Jold diges QSN jlas 0508 S
Wooliw cpl g,y glail 4 dalas YV plodl 1 gy baodld g ad s (gykas gLl (goacld olwl jy diged w239y Ldl s 9590 (509> 4
Cadgiome S & aplas 03l 5 (9> g 4 anlas o35l idg oSl skl &5 A g plee (U151 18 a5 Widgy 5 48 Ve 5300
9 s blis (Bugidslas gojlal b g g adds Ve U5+ dgus anlas jo Gl .cd)S sl dli wlad g Clusly 5k 5l S o Sloj

W) L;}L»o.\[;.;: J.alf G yguody | pwaw

b 65 dinty sloadly 5 gl Blial pulul  dolas (cla iy 5 oalitl 4l lidludas ganlas jI (45 cloosls 5 ygla )3 (4l
Jobo > 39 e (objgel pllas 3 Ldlie plakee (dladys oMo i) sloanlyd g lopadls da Shy so)byd olajgome Jols g w0
OB S S i jl 6 Gres oo b sy 15 (eSS SVl )b & cpdydlasl b ool @¥lhw Cozle Lais (el Sitingy dadslas
Gl 5 29 316 €8S 118 Ll Sjsel paasds w )Ll )3 Il 5l Sy anlas oty dye 2ls) 5l laebl (gl 229l Cuwd 4,

95 ol lisebsl o]

alie baS w9 15 el aslas o 5l adgl (6,13508 il cpl p3 5ad Jlos Syl 1157 gense Juloo 5l eslazl b &S sleodly
gl osrde Jho 5 (lolid dg (yie p oS a5 (IS g 15153 (melide (Coled )3 508 (gibog S a3 lejlu (ypebiae g by (elae I )
3)9.0 «LS);.;\;JLQ.J'» 9 ((LS)JJ,;)al{)) ua.‘SL.o 5.) c‘_’)L..o L’)Jl » A oalétwl L); 9 L)JN ‘_SLQ)LM )l LFO“S dLboJ‘.) um?U)L.A_C‘ d')J ...\J.))f L))s.b
d‘).: e ool UK)Q ]a.wy M‘&A Cowo (w9 UKJNSJ)L.A.\A 1@»9.: as u.w)b 4L5)jdu9.<w ) EgS )1 cdﬂb)ﬁb le)) wﬁ )‘)3 a>g
Al 1y alde byl pd )3 paend Cuild aosls U ob a8 )5 0 y00 cglaio Juass o Jad gladiuin b SBauses lis 5l 56 gpl sl ilsél
Siel ko g el Cawd 4 2 AY o e oS b dlxe don (asls b HII5US 93 e 38lg o g liSaST LLL I oluebl cas il

Dy b Llsg gV



Ao (“"O ul.’.'...ulf) Y b)lo.aﬁ NY 0,9 ‘U:’)ﬁ)i 9 uﬁ)yz] L;.»L.ﬁ da.ol>

A pbol (Stused £9 3 oy (o) wlwl p (iSu cpl e S sdls o jl sddiz] il Jae riuwyliel Lol Gaa ( yimgd oS 5w
Jio ol 9 285 ol (dlalsjosin Glads bg) 4 oS 0sel 22 3l e clagplinl )3 Ll plabeo olod Jold (5)lT (sanel>
¥eo ol chu.by:)'i il Jloasl 38,3 4l 5 10,8 o (85 YY) Cunlio (gdiged pe 20 0AFY gdmols loo 1 (VAVY) S 9 15590

Dy Sl BB asliiin p YVO o (pl 51 a8 05,5 mje5 dolictunyy ¥o ) Eg00m0 13 9 A 03438l diges 4,50 4a5

Ol g (i5e 93 ol delidisyy Ab (b (&S gl jo slaail slio &S 35 gl gie (ol (oS loodly (5502, I3
aoliiin ;) Lt oladeo (glib o com M (51851 o slasd (glil, ;3 olndssS Lol pgd s 5 lodne 5 libciumes leMbl & bgyye ol
ELigsS Gl oy 3113 (bl (sl (sl g 005 el (S (slaodls Juloo 51 45 392 4255 0 g o3 lojl ygahe o33k e dus gl
i1y can allas 5l S0y b lgoxe ol cuomen g I3l Gollae obb S § del cawd a4y Ve 51 5YL sl oled (gl 48 s oolizl
s Bl (lusS gud g30nlil g2 < AY I YL S oled sl (CVR) lgime olgy o padls g 08 gy Ll (g0l (laasiis

B Gl 128l + B 5 28 ol )l 45 bS5 0 sy sl bole oo 51 ealitol U 55 ejle alsy

g3 ranbog S alsS 9051 b et 18 4 i 030zl Y s SMartPLS o Y5 aeus SPSS sl j3lp 5 5| oS (slaosls Lo (gl ccules
Ol Lallgy b b 48,5 0p00 (5,18l Soleo (gjluJe g sl Slole o Sl ospie Jaa dnl (sl g 13,5 gy 2 odls (39 Lo
2 Ll plole (glad o oMo (la)) o0 et el Jio (95 (sl 2lad lie lailow ol @l 0,8 )8 (igesl 2550 Jio (slaailie

Sl wald et 3509, Csle

R (slaaidl

scweMo sli)l Jio slajadli g badie wlul olulis s po opl 5l Gaa ad 0 1)) S sbaodly Juloo | Jols slaaidl ¢ sy opl j»
L g gl el panss aslol 5 Glose b aidl b lodes slaanlas b jl laosls gy (st 3,509) p (e Glye ) Wl plolae (lad >
ol il elie | degorme Lol (oo ol s (C8F JE oo g 438 3590 (Vo)) Sl 5l gee oo b,
03,5 zlysiinl baslas cpo 5l adgl &8 FIY Ll jo (o )l808 aily8 jo ol USG5 1) Jde ogro (bl a8 dgr 15108 yiolide g oniad ylojle
ol L peelize (pl Nul (canddb 1 S1)8 aeude Vg odad lojle yseude VY il yaeude B LB ) cailiie D)lge Bl 5 5udl 5l Ly &S
Jols ojon ul 1 plaS p ooliigy Jolse 9 suuld Jelgs «s3laig)d Jalge sai Lilyia plolas (glad > con Mo drwgs )3 (ol (05> aw

i e 23120 ]y claleo (6> S (RS, b Jole 5 5 ] lojle Ll 5 o s, Al din il | (shae s

Lilye ledeo (sldd > slacuaMo sl&5)) oo 18158 5 oxiadlojlo il peobise .V Jgi>

Oeliae el
Sl enad el
(53 5 liseo (sl b puo by (] tlajo (slo il g 4t oS desdad b (U] bl )3 (ls8 5 Jgeo! uamlio b lolne L]
S| loodly 8l s Jlallie 6)am 5 a3l BB £(Simpd g5 > (sl el g plodl 55 b (s £ old alg) 5> Ll
ol 5 L5905 eppgluas A5l
s b iSOk e dgu sla)lSal, b (ldl £ ok chlisie Jolje bl £ ljgel (515 ) 9 LS b (pUST < g5 sl penly b ]
Sy il by gl Jsol coli
algme s 12l g Glae lilllas 55 & )lee 1Bl Lo g 0y0s) (S5 Plao b lgime 5l Ldlin )3 ospie 4k ol 5 ags Ul
Carf o Slegdge laijl Oylee (650908 9 ) 42,5 1ol Sl EMSte Sy £ el (slalaoms )3 (63,800 Sl 2Ulg5 ¢ )
T (sl ygoj] ulos 5 il oUlg ¢ ARC-GISisle e slayljile sy ol ¢ glolonlo slmodls b IS 5 Jlss pouas 1 &lga

Ls )
@9 u"‘-’ u;l)ly Scratch9 Tinker sl L;‘“’QJJS Lg‘.lb(n).m.l) l: uJL..wI JlMZ)) Jnlx.: Lgllb)):wlg » bl uw)y:l 2 (Sguan u»yb )‘ odlazwl

Ll i
L;al..s\)so dLmJ_\n Sl 9 d)‘J)JM

b molae

Jolos slgie il
3159, ltﬂ‘)"?




(hSen g (gan3ll) .. jsmacioMas Liodign Coodd— Joazto wiuwm Jdo (oblael /Y

Oelaa Oelaa

yShe eamdlejle

Jolge o (silate g silme slmolSilogl loslisial pjgel gjlore 5 (gyp> SmolS IS ()15t obigel 5098 g Ll ahse) )3 lolae ot e el
sl —— il g sl
5 ol slagd)l (53206 1oBj90l a8 ibog 125 1 Coles (50l slaolS)lS 5 lmolitlojl a8t Mlojet 5 Jlo slosgo by
G358 e 0333l Jolsi g Coles £ amasiio g diusld ol e Gl § b jgel LISl 23yl jl (Ll i (5590l 55 el IS 1t cladaliion Bl

b omelae

05551 sl

e (5l ool aly > gl il €8 )lie gt lakea |

olse (6553l otz 316 S0k W0l & g ss fnly 5 (ol Sl ol GljBl gl S g lpad (S8 ¢ 5 3018 ) (0l il < Lo 21381
&gy Lél e Ll (higel B2l 5 (sladlaio g (Joxe dawys
Sx5ok 5 bsilss 5 s b loe (390l (SNl g (ldljan dlgw (Uil Ll > 4 a8Me Sl £ goaalines (5353l b (5y9ld (udl

yosllehsls Ll 650k

Olisd ol gy baime g (650 4 s G plpalgtune o S oply 5 (59l I dmsly ol tplabee elazzl oSl T3l

g oS oS Colun (g S (4l o B olnl 1408 slacglis 4y plysl el ol g Com 4y 325 fegiio 5 g8 (glaeg S S
lao

L

(s3Sgy 5 el ool sl Jolse 31 ool o dus Lol Ll slales (ghid > (slacs Mo (gli,) Jue o amd e ot Jgde gl
2 w3 S5 ) plalee glad > ity o Cunl (B0l (5)5kd g Iy GullS o e il (paand (I 1 5 peT g3lig)d s 5
380as B5)] o isel Pl 2bg 0 Sl B e S 5 i (35S s e ilete oz 2padlhe (1] 8
@SS Gopdy g olaiisd ol Gl edllpble (650l Cosl bl (650 (dsu Sl gzmen (alaaly (o3l pdaw )3 51 (glad >
(swd 4 oo by Jol p3lie Uil lalas (5148 (gtmmgs o 1S oo 1T Lol ) b plulis Mo (5185 2les s olgie,

298 4l 3 (oBjgel Pl )3 et S5y 5 G153k 582 D3k 5 IS OEB S B Gk 1B el S

oigi G ysie (35 Jloyi gy Sl B pmensbBs S 90lS” g0l dos ¥ g

d)lJL;’um )Lo] (B3 s o

P<. < AYY Lz (glgis yiils

P<..y <A Canyl (o908 L

P<..y SRy Ca ) slgime sl

P<..\ T Wlyi> (5y9ld sl

P<. LYY Coodd yod (55lunge
P<. - A a)’ni'sl ki)

P<..y CAAY Lyt glad Sl
P<.. EATN Lilse (6,80l iz il
P <. -as Jaalloble (6,50l
P<. LA Oldigd ol

P<.. AT Y




&S Lo C):’J EURPRVo - SRR )’| )445 d)bu"‘*" éla.w L;l)b l.b).u.:.n L;oLo.? FLENN UL...\; 13 Lng)ﬂ.a'ao ‘_5‘).3 L_§9JW|—J9)§9A§ O’oj] C‘L’
2 iz s le SYslen (slossy J ool b (sie Jolye )3l S5 o3 (o Jlog i Wil | Siym 4 Ligsyo slnesh
e 3l Wil ladee le )3 baguwl (6651 48" a0 L guls opl 5,16 osly g Jloy & Lo &S ws eslawwl (PLS) Sia Slape J8las

Ll plobre (glad o con Mo ()] Juo loadlye (sl Sl a5y (Jole Jl culyo Y Jga

cshle b oS 45 ojlos slay
AT Ll (o3 0slsh 5 Jseol cpamlie b plaleo (L] ) Ll s (slgiee il
a by slotils g 4t o8 dadedas L sl v
“FA bad Luly) S5 9 Ldlyin > i il sl by by ol ¥
e S b S Sy el adlsn g plodl g5 b sl ¥
v ol ) g o 35l 315 5
5% ol 5 Uayl3ges 5 sk Ao leMbl (glmosls cslis 5
- ¥ s ooyl b sl \ Sy (soges Ll
A sl amgy 5 lils L sl A
-y o oo il Jalye b sl A
R 5 g 5353k bama g (sloy\Sal, L i v
< AY by, adgl Jool b ol 1)
R Ll o ogrie adl oo g 4 b 2] W Cany slgime il
R Glbl L g 0p0jg) (S5 Sluwe b Igima 3l b (o] W
- ¥ Gl Lo g 0059, (S35 Jlawe b Igime 3l | o] ¥
v Ldlyin oyt 50 o 5008 g ilige @il b oLl Vo
s A laidlaie 5 Sla doye ) clainl g (63,80 Aol 3 &)lge \$
- AY Olsgel il oMk Sy> HUlg W
RAl S50 9 eyl 4 A
EAN s Slegdge oledil ©)lge 1
- AY Sloylsale claodls b )8 g Jlgs pguas b il Y. Ldlyin (g5l il
<A ARC-GISusle bjgal (sl jlp 5 o balus v\
<M AT el ygesl Julos g el b ol Y
i Wl (9ol 3 (sgeme Lagn il odlisul g L] al
A Jboms el (sla ply s balus ve
V¥ Scratchg Tinker g clap il b sl Yo
a bl b Jie calo 5 )b pacd Glackuss b oLl vs
i Ll digej )3 Cantd (ol 0] Yy Cass od &\t
A St g S5l die) )0 Tl el b0l VA
“AY gl 3o 5 5ypa> Sl S oI35 YA

N ilme solitylojl 5 ool 35400 Y.




(0hSa g (a3l ... ygoacioM Kowign Cuodd— Joasto wiums Jdo (oblasl /NY

csle b bass  wsoled Sl
CA oyt 5 o slo oo cils " 0353 clis)
- A hi90) lmolBinlesl g ols, IS 5e50 Y
“AY S35l S g (oBjsel il 225 5l Colo> Al
“AY Simjd g el (slogd)l (s5y4abiyy Al
AN 2alyl8 e sladoliion g cpilgd s Y0 apde glad SIS
<M i390] Sl milojls g (gj0,400 \la
- A U292 9 UB9e) )3 Al (e 352 v
< A¥ vaaie Glpde (58,54 YA
-¥a Oledze jl ol pde Colos Y4
4 oy al)d dl)‘yiumbmgf)m ¥ Lélyss (6,80l iz il
-5 Slyed S g o5 s 18] £
- M Wyl g oligel pisls colsy Liljél f¥
M Ll 550k o Shigel 42 (odugss Al
<Ay gouiS (glddlais o (Joxo dauwgd ¥¥
“AD sgealine (65:53L b (55l (3.5 Yo yosllelsle (g S0
N4 Lél e (6,830 4 a8Me sl \td
A el iy )3 bl slgw iols8l £y
Ay Wil o 50 (SleMbl slgw yiol3sl ¥A
AN Ll yin )y 5Lidy90 (slacs,loe bjg0l £
"M sl 4 by Gjeel b
- A¥ Oledre e g ls 238l o) oliied cols,
- A¥ oy g el il anels culis, av
- M Ll 650k 2 s phicudgioe il38) oF
<A G jlare 4 Cod (§ plycilgine (<185 oF
" AT Egiie 9 S2sS sloog)S JSuis ba &S
M 295 5 ol 5 o 4 Bep o
<A Lael (33 glacugls & pl sl ov
<A ol A& ¢ SN S& 4l Cusyd Sl OA
- plro gy 2SS colan I\

b oy ool Giaggy 13l Collae ojlu (oo Sl &5 diin <0+ 51 YL (ole )b ghls Jao sladysS (oled &5 md oo (LS g @l
AR ke b €Ll (Bigel 0 egtan Shgn Jledlitul g - Qe e b €by00 5 (bisel ) diugld (lpde 329> sladS 4 byye ol
a4 b clbaygS uomen il o Wl lodee (clad s cunMo i) )0 pg (6y9ld g del )8 Cu e LiE Coenl o i &S cul
ol 3 S baidly cpgome )3 did (imgs (615 Csple b y5lo 5 Jod BB culps sl €ldlin (slsime (I 5 €y sogas S
IS o e |) Sl lan Mo (255 5 (65 el (s o slaadl g sl 08 (VL Sgy plomadl jl ead Sl e &S



VY an (\\:'a ul..m)l)) Y b)lo..\f) NY 0)9d ;uﬁ)’x‘ 9 U"’)?‘i L?"L") d.anl>

Lol plales sl > slacus Mo ()] pg> 4550 L Jio slayadls ¥ Joi>

S bl gliss Wl Q2 (R2) s 3 thae el b P39 4pe (sl it
-8 SR ¥V -85 ¥YO.YFA - A0 3139y Jalge
-A¥ SAF ) N FAAN - M il Jalge
<Ay PRV & Y FoeAvF -y &gy Jolos

b s 1 Koy 558 B S o siin Jobien 5 Vb Gble b calyd (s loailpe oles o dm3ie i py 4550 5o Jio
&gy g (+AF) L;..\.u]).‘! (+AF) olaigp Jole aw (glp YL (R?) O alps il €ldlps lodre ldd > slacas Mo i) IS 65l
5035+ A0 | Gl (Sed S5 bl g eligS Wl olie pman .l ol ojls L Juo (slayiite (uilyly (YL s 1 ST (45)
e i it oS L 5 - ¥ ) Yy 5 i 3 gn w3 55 QF Sl i calSin c6Solal J3) s 5 (g bl

q35 q36 q37 g33 39
927 329 930 K\ \ T /
g3z 33 - 40546
\ T / eagy 48302 32028 5, 00

a4 20176 SLT6F c476a

i - T N

g2
q3
-
o
P 38355
56465 40
Bl 0?5
af —~
g41
alo ~1520 ¥
. : 42
gl (-3.1 [1:] 33.27M ; .
21447 i
o7 18055 —
—
14360 —r
8 42720 sz 18l el
Dl nagas yiily 50.779
9 ? / 37.268 45
gl2 — qdf
325368 28421
b fagz0 "
CLENNNN / 200,975 o=y T
¥ 12055 lo Cuslln 5las) 35374
gld 13428 1osm2 liig g Jalas 226.422 11835 a8
L =N
13 18563 15851
5 10683 sl alsle 8 sl ~
— A
426805
até 31079 2 Saluiss delas o0
12221 11532
a7 | iyl il
L 108822 g51
Gt 32085 -
23206 —w 9
12888 —p
18, ﬁza 953
olmii g3 Culy 052
g21
h‘\
g22 33.026
- . 14 5
48701 27461 - 52716
—— L
923 =32T737 — 40074 g4 pgq 25027
PREIELL ; / / l \
24 15934
& [ T g55 q56 q57 958 q59
10593 sl il
25
K
q26



(e g (a3l ... ygoacioMus Kowign Coodd— oo wiuwms Jdo (o lasl /VF

237 q33 q39

az? a2 @l "x\ '<\ T
@33

\ T /‘ q31\ qB:-\ f /. 0393 ]333 ]gm ”3‘*3 0?90

il 1a01 2815 DETT g
q2
g
o
05 nads
0200 g0
* 0727
g1
q10 767
. —08s0—F gz
i 0548 0.014 o3
h”-?azﬂb 0376 e
a7 4—0733 : Al et \\‘i
70 -
0576 0.8800T6 Jalas
e nazas il 0,906
0@ / 0831 45
qiz — ]
K. 0857 0 35? i
At
3 :
] ~ ; u.m sesr—¥ ¥
LY Lo Cyetla slas) ohET—y
q14 F_E.ﬁl.'l\ 0.853 luig s (Jals= g ggﬁ 048
D728 nss ™
s 060 yamll alala 585l ~, o8
4030 4
gl i = Saliia 50
0742 0895
a7 | - i Sl il

k”

0056 0835 a5l
. \ Jate —r
g7 —# P2
0,884 —p
1819 i
5
olmii g Culy 054
|
Lan
q22 1893
— s
n.saab JSA? ol 0

@ e0sms = o 80 353 0. 301 8L
085
Q24 1740
183 aglis asils i q“ “5? Cﬁs e
@5
K
28

sl calys b s Jae ¥ S

sl Jio ot polie g pune colps 0 Jgi>

o sixe s tlaie R? J"
P<.. AYNYFD < VEY bew Mo i)l «— (golaigpn Jolos
P <. Fayy- VA cas Mo ol — canl s Jolge

Syl o5l pad > (gbline jobds (golaigy Jelgs 4 L;J..;])B Jolos yomo 90 2 oS w2 o LS oled Jbe )0 jewe culps ol claaidl
RZ )‘J&A ..‘\s)l.)taa A é‘aw) )J 9 Lo VAS Lél)?tf )L\.QA }1 )JYL} 93 )b Fayy. 9 INAYA W)Jd\.g t ).,Jlmo ...\S)lb u.unS ‘5|49).> ‘_SLQL»M@
ax cpl S o oy 1y s Mo gl @lyoss 5l a0 VO 5l i S e Oygody Jole diwd 90 pl a5 and o LS b e opl 0 YL



V0 i (V0 liasl) ¥ o)lod VY 0,93 ¢ b9 5 o590l (smolish dnols

SN 3900 3 (23Sl 5 Culisy a8l b (e3lgp slately 1 ()5 51 B yb 5l e g (5S¢ B90l slaais] )b 4S5l ST
S o W) ool it ledre (glad s

S g Byed mple wll o (B8l gy 5 g

¥ \ ) e
<oy &gy Jolos

- MY - ¥as il Jolge

YR < A-A - AVF 39y Jolge

Jomsle kol Jad )3 (AVE) oadglmnl (uibly (1:5ke jda polie & d o ol S5Y 5 Bysd prayile ol o (B30 (2ls) (o)
bl aoil b dy G (Jao 53 03k yn 8 sl o] Sy Bl cul el s Lgryo slagssio 9 s 53 Boyeito (e (Strod ol
42 51 Mgy 5 ekl (alig)s elge 0> ilie 4yl oy aisllae segtde led ) g WS oo Sl 055 (slaadls Sl (g
8 el oaimd s ol ol o WS o leiile |y (glbo sl Mo sli5)) LIS els 51 splato dn pIS 0 Lol 5> (Sturar S00S5 b

el 2l Jde (53

S24E

wralaig g Jelge "u.’_

wails Jalas 458,370

p

walaigy Jelae
OgR 0l (b3l oled e Y IS
S5 Al g Sy

o 850 U (pottuas 3)0g) 3 (e Bl 3 Wl (ledre slad e oMo ()l Jae pbjlusl g (Ll Bua b iagh cnl b
Slgme il a8 39 o] 51 Sb aadl .5, (ool (id ledre (glad s condo Jldle jd (olgp 5 (sl (ooliigys Lol Jole dtws
(gl iSu 5 i e S ) pladre oS48 s Loy« e3lgyd (claadlhe loie a4y € ijgel (gpolid il g € ) I «Ldl e
chw 5 il plelid flodee slddys by 13 (2ol sloyusie Hlaie & € b pde d,SH» 5 € Jad (55D Klwdd yeud (g jlup?
Sl ol ol Bl dge5 € bjgel ol ,S Y 5 €l 6d Colsy padlable (6puSaLY &g pSol pisuph wsle olaadlie 15 (odlNgp
SBa b 0yShgy cpl 05 0 0 0 1) ) g (Fylee (ki el o Jolw &S Cnl gamiis sy S glad s lacia Mo i)l a5 e o
a aSL 1o Cygots &5 1y 5590l (slaadlie (Golabcehi et al., 2024) ) Kon g (oM 45 4 &5 conl 55l flodne (bj90] 4> j9oearmiumms

&S o sy by pllas S5 )3 oaBemyd (sl lgie



(OhSen 5 ] pgrmaciodls Modogn Cunsd= Joam phuww Jio (b)liel /12

Sloj Lilis lalee a8 00,8 astin 0 (i opl )0 WNad oo Camore lolre (gldd > CanMo calw o Lol ds dw wljsld gl )lhe
Gk @l ol g 09l D plolee )l Mo 5 LIS dnsgi )3 ek GBS (e ey 5 ) slaubisel S e
Lsodre A8y &y Cond Cude (15,50 Cuebl y &S cuwl (Ghasemzadeh Alishahi et al., 2024) |\ Ken 5 (pliule 03ljpwl Gldlas 50 ol
Syl Gl (i bled cils 355 bigel (B A Cand e (5,55 45 Slalne (@l )3 iled,S ST clad o w3 g s ilags g o] b

5l u;)'b—l LSL“QPJ] 9 Soguas g g,y ARC-GIS sladilble wile Jlusud slaylpl o blus a5 ol ol s cd\i’))'?oi Syokd Yo
O 4 &S Cuwl guon (Seifi et al,, 2024) )Sen g tow gldil b ases cpl ol flodre (gladys 5 Sl ol&5)) 0 Lol slaadlse
JUmd 63050k lalame b plodre Uil sl alygld (Sla)lon dawgs ©p9pd g 03)5 o)Ll ko Jus (slaolRiilsy 13 (pgi slags sl
Do oo Cgwe lalre (glad s Cugn Lg,\a: b conl u»)’o‘ St (glys o)l s 5 ailyglid isls a8 oy ol pols yidg s wled S A.SL
oS (Gonzalez-Ferndndez et al., 2023) |, Ken 5 jasb 3 udl5565 adlllas 13 059y funl 0 3l 55 Sl pil slayimoi ) alius oyl

Sl Jlad 6,30k 5 S Hlie Lgbbui}jyo] >hb o Ot’] wUlg b putins alayl, ‘(_,’..;’3)'9»1 slasyold p lodee balus wisly lis

S ladee (glad s dnwg peinl (3 1y B pate Slojle ol 5 Cwsd eus (slabigel a5 Wl LES aadl (canld iso
Codd yeus sla ybigel 45 Canl iso il Sloj (clad > axwgs (Dewi Mallarangan et al., 2024) )Ken o K1Yl (693 (claasl L glas
sl 6pkd il 03 )3 Ceedd pad sl il (il 13 295 (P (lolee (ABly clajli b ceslize g dedan gy ©)g0
I Jlop g Jo lacoles g (i (23500 &8 oy (LS @ls Giomen Gk (plolid (lady> Dbgr > IS e plgie @ (o) Plas
oS cul olgseen (Khusriyati et al., 2025) ), Ken 5 b s Slalllas b 4l o) )l (glad o 3, Shae (6l5)) )3 (6 puKodin b ol ppde (sou
g gl GBI (e Sy 5 eyt CehS Gl carge (855l laj b slnl okl Gloles Mo dngi o ppte 38 ol
oo Glpde o pde sladpaly ik a8 5l s 3 (Atstsaury et al., 2024) o, Ken 5 (g yslw wil Limgh b pols zols diwly Cpen

SIS A Sl 5 Glaied cold) SRl Gedleble (6555k 25 4 oxie 8> oMo (i)l a5 B LS @l (oluigy g
635 Slaglss b culite 5 (ke gy 1y 550k Lo Vb Gl cmdo (s lodre &l ] Sl il 255 e (50!
Whse ool slopllss ) Sloles ], Sa8 s 1S o ST 48 el b3l 4 (Whitty, 2024) g 815 b ases ol 428 o b 0] il
lggSigSee guli b boaibl 0> (ggm 5l 9o 35 (Kj8 5)blyy 9 slad e G eloal gt Joli g canl (5 clacylee 51 5,8
29 sl cooMo | LT s g5 50 Wlge oladre le > (Sidyd g i (clacglis sy L 45 cunl lgsen (Mikuskovd, 2023)
625 Slocglis & plyisl g (S 2S5 i d syl o el o 51 (Sl 55 p0lo Limohy e e 4 )18 b o] cbsel )13, )3 aoes

sl Ll pladre oMo 15| oo slog S 3l i oligel b2l

55l ).ub sl cooMo (i) 5 o bline Gygods (Kon (3590 5 1] yb (o3lNg,d Jole dw a8 5l L 15 (o)l Jho Judoo gl
Cagibge ) (GloaiiS el S (55501 9 (G yete e obigel sa]d CuiS and o Ui & 35 gl )8 ole 4 bgiye Jole )b s YL

ol 8395 g 3l wlacs] ((clad o (61 S0b clacus b (gilupnly yond Kilg3 oo Aol IS 5 590] o prde ciBly 4D A1 o duyde iSu Sl o e g



VW dxaw (\\G'a ul:u-n-‘b) A a)Lo.a.fB NY 0y9d ;uf;)’)e: 9 L)‘T’)?‘J Lf""t"':’ 4.1.0‘}

DSl o bjgal olpte g aslul (gladys canMo a5 3l lis 5 (Noori et al, 2022) o, Kan g ()9 ibg S Cood lalze ol 3 1,
Gl Sz pd (o pde Colos il )by Gimeh cpl gult bl ol aS s o ili8l el calase 1) b e g Juass

0l |) ey Cun Mo dangi 4555 ot (AMani, 2022) el 3390 (Boa 4515 Lol 2 Gl |yl Gimgd (gladidly o)k i 5l
e (U155 31 53 ALy e 255 b Gl 4 o (gl > oMo spull ol e s g G (b sla Ul e Jols
Motahari Nejad ) 5)Sas ¢ 31356 splas sloaly b o805 ol sl S50 63650k el o5 oo Sl 35 5 ojpol poito byl by (3lail 1o
rol GimgR > 3,8 At p sl C Mo 13y 3 1) 425 g (e 50k g siegf el B &S sl i e 50 (et al, 2022

390 J13y55 0 clad > Can Mo I 65V pdaws I adiils e8 ) lie bjgel (claojep b (Sladins clacullsd (> a5 Sl 45w saaline 1

Sl Blas Gl oMo 42838 3 o Jlo 5 it (2 Seb potde izl 5> 6k e (5 Sl ety pl 2 ol
& Sl odd el (oguan Jigr p (Sie laylil g 03938 Cuadly (Jlond (slaisyglid Heds jgpel Mse iyl eyl (e SO)lee
o ol Jao 3l lodes yisw < > e 4 (Cheng et al., 2024; Seifi et al., 2024) sl 295 yids palie iy jaish iojls ylales
b ases copl ol JLlog slaylil s Jlusud (sladids (glolanle (slaosls b )5 LUl Jolis S o)1y 35 pe3 Ll s (5)5kid (5l drwss p idrg
& gy sl labes e 5 (So5gss] SN plojen Sl ©y3p0 2 o ool Sinlen (KUO & Tsal, 2023) sl 5 55 5,505,

Ol 4838 byl gy sl (L5 Jae led sl s plse Ty dlisel G cSilie 5 Gladiisd Cold) Coanl loaidly (prizpen
Bl sbails Ly Ghjgel 15,38 plalae cnl & 1 sl laspe cpdlly 5 oligel piily culdy (Al L Losiiiune Lol (lodee (lad > co Mo
g s g le Loyl ol lis a5 ol bl yon (Rezaei et al., 2024) o, Kan g olo, Gimgh b abl cpl .disd Noo ol5gel il S5

D9 yin  Juass 3,Sles Seun g 590] OMolad S il 4 Wl o lalee (glad ) cun Mo

sl Wiopllas g bl coly (63,509, diails (3ye 50 Ll lare (g oMo <)) &5 WS o a0l Simgy ol (slaaidl cggeone 5
Jo e & ol g @l D05 p 53 5 1) alislid 5 (Kb Slojl Jelgs b 638 boelee 5 (isly (58,5 e ) oM Jue
Ghe Wl Uhjgel silate g plre o (lacuslw 2ol (cly 1) 02 e &L 038 ominlitel |y oMo sl 025 5 aghde

Gl 3l oal,8

935 3l ol slaglinl jd Lilss lodse 4 d9a0ce LS)LJ drol> (ST Dy gydig) (olBCudgite b Sl Cldllas plo ailen yingh oyl
OSwa 45 05 (5935 (6y985 pE slaanlas Byl I (&S Godls I Liso pgd 2 ©jg0 blisl b wl y5iS JS 4 @l maess cplplo
S g Jloinl 0 lgan oS i odlatwl (45)l35565 Il 51 yimgh oS (50 50 paw bl alblS )“b OB S aslas Jols g gl Bos p Cuwl
ek CenMo s 1 Canl (San By sbjonl Al sl 5 Sib b coalail Ll ale (clatyo) (oo puito ooyl 3,05 olpen 4 Iy geusl

BAES () i O ygody p5ls o 50 Lol wibl 039y 1S 5]

b o Cdimes o 6yl (e B amd S8 aeil 500 wyd slaaidy 5 sblis S5, 1 oadedl)] Juo oats] (slayimg}s ded oo Slgiiiny
S Mo slbailhe (ol 5383 wad 4 Sl oo e (il J00 g ()5l (saaSis Sl 2 35T b S 5 (sl Sl ot (e 295
dlﬁw‘%)’ d‘ﬁ JERURLS L;me .\5|93'un Ry sl b i S5 @ <U|)9L2.é 9 u‘“’)‘i" ‘u_i..m)s J.pb.c )..)U veye) A8 S8 d“*—éP

S ealyd bl

Codd e (sloelyy 294 o dlaidy 23l e Ubjgel ©)l39 )0 (I sl g (Bjg0l (sloaliyy (S (sl 2live Vi LigR 0l
Slps LSS pioten g Cu el ‘_'j » ‘5.;‘3)’99] Copde g Jdad (5550l alyqlid aily ol g o sliboil snddslyl oo wlal p loles



(e g (a3l ... ysoacioMs Kowign Codd— oo wiuwms Jdo (ol )lisl VA

plas > Jdo cpl slaassl plesl wcolps jo .08 S8 OUT Glad s 0y (gyll 4 Wlgi o lalee yle 4y Jols slaaSl g (glad > (5500
33,5 Ll i i5g0] )3 dalyl8 g 005,50k by sollss Sl 4 yoxie Wilg5 o lodee b))

SYE! (25150

D9 g0 S g a5 33,8 wal b ) pols gt ploml ISel 45 (03,8 ples
O@M' “93 CZS)W

Al b oS Lo v b adlbe oyl Baiis g

&l yo,x

bl dg3g 28lio 2LaT g yobs idgh B liunsl

Reference

Amani, M. (2022). Investigating Teachers' Professional Competence Based on Cognitive Abilities and Successful Intelligence in Elementary School
Teachers in Tehran Payame Noor University, Tehran Province].

Atstsaury, S., Hadiyanto, H., & Supian, S. (2024). Principal's strategy to improve teachers professional competence. Munaddhomah: Jurnal
Manajemen Pendidikan Islam, 5(1), 1-10. https://doi.org/10.31538/munaddhomah.v5i1.775

Cheng, M., Li, H., Guo, L., Zheng, ]., & Wang, G. (2024). Strategies for developing professional competencies in preservice teachers'
educational internship and teaching support program: Mediated by teacher self-efficacy. Contemporary Education and Teaching
Research, 5(1), 43-48. https://doi.org/10.61360/BoniCETR242015700108

Dewi Mallarangan, A. D., Rahman, A., Nur, S., Khusnul Lathifah, Z., & Lubis, F. M. (2024). Analysis of the influence of continuous
training development and education on professional competence of teachers in public schools. Organization Science, 6(2), 13449-
13456. https:/ /jonedu.org/index.php/joe/article/view /5194

Fathi, M., Sadeipour, E., Ebrahimi Ghavam, S., & Delavar, A. (2023). Identifying the Dimensions and Components of Teachers'
Professional Competence and Presenting a Conceptual Model Aligned with the Islamic Republic of Iran. Quarterly Journal of
Research in Curriculum Planning of Kharazmi University, 20(78), 29-58. https:/ /islamicedu.rihu.ac.ir/article_2131 .html?lang:cn

Ghasemzadch Alishahi, A., Nematian, M. H., & Razaghi, M. (2024). The role of pedagogical knowledge and attitude towards the teaching
profession on professional competencies and occupational self-efficacy of student teachers at Farhangian University of Tabriz.
Educational and School Studies, 1-17. https://pma.cfu.ac.ir/article_3512 html

Golabchi, H., Kiace, M., & Kameli, M. J. (2024). Designing a Superior Service Delivery Model in Education to Enhance Public
Satisfaction [Research Article]. Iranian Journal of Educational Sociology, 7(1), 189-197.
https://doi.org/10.61838 /kman.ijes.7.1.18

Gonzalez-Fernandez, R., Ruiz-Cabezas, A., Medina Dominguez, M. C., & Adcla Subfa-Alava, B. (2023). Teachers' teaching and
professional competences assessment. Evaluation and Program Planning, 103, 1-14.
https:/ /doi.org/https://doi.org/10.1016/j.evalprogplan.2023.102396

Khusriyati, M., Rinawati, A., Maryanto, M., Muhyidin, M., & Fauziah, M. (2025). The impact of teacher professional competency
development management in improving student learning achievement. International Journal of Scientific Multidisciplinary Research,
3(5), 683-690. https://doi.org/10.55927/ijsmr.v3i5.217

Kuo, L. H., & Tsai, P. H. (2023). Exploring Ecological and Professional Competences' Development on the Perspectives of Teachers'
"Needs". E3s Web of Conferences,

Mikuskova, E. B. (2023). Generational Differences in Teachers’ Professional Competencies. European Journal of Educational Research,
volume- 12-2023(volume-12-issue-4-october-2023), 1657-1665. https://doi.org/10.12973/cu-jer.12.4.1657

Mohebi, A., Farhoush, M., & Yadollahi, S. (2023). Assessing the Dimensions of Professional Competencies of Iranian Teachers: An
Integrative Review Study. Journal of Innovation in Education, 23(4), 123-145. https://www .ensani.ir/fa/article/519139/


https://doi.org/10.31538/munaddhomah.v5i1.775
https://doi.org/10.61360/BoniCETR242015700108
https://jonedu.org/index.php/joe/article/view/5194
https://islamicedu.rihu.ac.ir/article_2131.html?lang=en
https://pma.cfu.ac.ir/article_3512.html
https://doi.org/10.61838/kman.ijes.7.1.18
https://doi.org/https:/doi.org/10.1016/j.evalprogplan.2023.102396
https://doi.org/10.55927/ijsmr.v3i5.217
https://doi.org/10.12973/eu-jer.12.4.1657
https://www.ensani.ir/fa/article/519139/

VA an (\\:'b uL.uub') Y O)Lm.:\ NY 0)9d ‘U:‘)’ﬁ 9 L)"’)}‘J ‘_;.»L.m 4.'.9‘.>

Motahari Nejad, H., Esmaeili Mahani, H., & Mahdavi, F. S. (2022). The Role of Research Activities and Active Learning in the
Development of Student-Teachers' Professional Competencies. Biannual Scientific Journal of Theory and Practice in Teacher
Education, §(14), 1-20. https://itt.cfu.ac.ir/article_2590.html

Noori, H. K., Syadat, S. A., & Jamshidian, A. R. (2022). The Role of Professional Competencies of Professors on Students' Academic
Motivation Mediated by Social Popularity: A Case Study of Education Campus in Isfahan. Teacher Education Policy, 5(2), 89-124.
https:/ /te-research.cfu.ac.ir/article_2586.html

Rezaei, N., Chenari, A., & Afkanch, S. (2024). Identifying the dimensions and components of teachers' educational performance based
on the job engagement and professional competence based on the grounded theory. Sociology of Education, 10(3), 193-206.
https://doi.org/10.22034/ijes.2021.541983.1184

Robby, D. K., Rugaiyah, R., & Mirza, A. M. (2024). Teacher professional competence development International Conference on Environmental
Learning Educational Technologies (ICELET 2023),

Sabbagh, M., & Rameshch, E. (2022). Teachers' Professional Competence. Bid Publishing.

Salimi, S. (2023). Analyzing and diagnosing the professional competencies of teachers graduating from Farhangian University based on the design of
the comprehensive national teacher training curriculum Nasibe Campus, Tehran]. Master's thesis.

Seifi, E., Ahmadi, A., & Moazzami, M. (2024). Identifying the dimensions and components of the application of new technologies in the
fourth generation university. Management and Educational Perspective, 5(4), 24-51.
https://doi.org/10.22034/jmep.2024.426783.1282

Shakoori, F. (2023). Investigating the Relationship Between Teachers' Professional Competence and Students' Self-Efficacy with the Mediating Role of
Metacognitive Beliefs in Second Grade High School Students in Meyami County Payame Noor University, Damghan Branch].

Sukma, F. A. O. (2025). A closer look at teachers' professional competencies. English Education Journal, 14(3), 683-705.
https://doi.org/10.24815/cej.v14i3.32810

Tagich, N. K., Liyaqdar, M. J., & Zaman, B. E. (2021). Examining the professional competencies of life skills teachers at the secondary
level based on the student evaluation approach. Journal of Educational Strategies in Medical Sciences, 14(6), 430-421.

Whitty, G. (2024). Professional competences and professional characteristics: The Northern Ireland approach to the reform of teacher
education. In Developing Competent Teachers (pp. 86-97). Routledge. https://doi.org/10.4324/9781003469308-9


https://itt.cfu.ac.ir/article_2590.html
https://te-research.cfu.ac.ir/article_2586.html
https://doi.org/10.22034/ijes.2021.541983.1184
https://doi.org/10.22034/jmep.2024.426783.1282
https://doi.org/10.24815/eej.v14i3.32810
https://doi.org/10.4324/9781003469308-9

