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Article Info Abstract

The curriculum functions like an intelligent map, illuminating the path of students’

learning in higher education and playing an indispensable role in shaping their knowledge,

Avrticle type: skills, and attitudes. This path not only empowers students within their fields of specialization
Research Article but also prepares them to face real-world challenges and to participate effectively and
consciously in society, weaving together educational experiences and everyday life into the
fabric of their professional identity. The aim of this study was to explore faculty members’

Key words: perceptions of the concept of underground curriculum in higher education; this was done
Underground using an interpretive approach and a phenomenological strategy. For this purpose, 19 faculty
curriculum, higher members participated purposefully and with maximum diversity. The data collection tool was
education, an in-depth semi-structured interview. A three-stage open, axial, and selective coding method
was used to analyze the data. The findings of the study showed that the nature of the

professors, ) o > = ) N
underground curriculum in higher education included categories such as implicit and
Phenomenography. unspoken, informal and unstructured, context and culture-dependent, emotional and
sentimental, power-laden and hierarchical, cumulative and enduring, and subtle and
Article history: unconscious. Also, the effects and outcomes of the underground curriculum in higher

education included standardizing critical thinking, strengthening the spirit of
2 entrepreneurship, developing academic character, developing professional identity,

025 developing practical intelligence (street smarts), developing leadership skills and initiative,
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2025 values, and strengthening mindfulness and stress management techniques.
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Extended Abstract

Introduction
The curriculum, often perceived as a straightforward list of educational content, reveals itself upon closer
examination as a profoundly complex and multi-layered phenomenon. Rather than a singular, universally
accepted definition, the curriculum represents a contested terrain of narratives, interpretations, and
theoretical debates that has accompanied the field of curriculum studies since its inception (Bazdar
Qomechi & Fathi Vajargah, 2024; Urmacher, 1997). Contemporary scholarship has moved beyond
conceiving curriculum merely as a set of subject matter or performance objectives, recognizing it instead
as an integrated system of programs and experiences that students live through under institutional guidance
(Richardson, 2023). This conceptual expansion has given rise to various categorizations, with Elliot Eisner's
influential framework distinguishing between explicit curriculum, hidden curriculum, and the null
curriculum—that which is conspicuously absent yet profoundly consequential (Bazdar Qomechi & Fathi
Vajargah, 2024).

Within this evolving conceptual landscape, the notion of "underground curriculum™ or "shadow
curriculum™ has emerged as a significant theoretical construct. Fathi Vajargah (2015) first introduced this
concept in the context of ethnicity, demonstrating how marginalized cultural groups organically develop
hidden, spontaneous learning narratives. Drawing on Gramsci's concept of cultural hegemony, he argues
that when official curricula are constructed upon the values of dominant cultures while silencing minority
voices, "cultural occupation™ occurs—creating conditions in which underground curricula emerge as lived
responses, serving as vehicles for sustaining subordinated cultures and subcultures that find no

representation within formal educational frameworks (Fathi Vajargah, 2019).

The distinction between hidden curriculum and underground curriculum is theoretically significant.
While hidden curriculum refers to the implicit transmission of values, norms, and behaviors through
educational structures—typically unplanned and unconscious—underground curriculum possesses a
reactive, resistant quality. It is deliberately constructed by students, teachers, or cultural groups to
compensate for the gaps, limitations, and cultural marginalization produced by official curricula.
Underground curricula function as instruments for reclaiming cultural and identity rights for suppressed
groups, operating as symbolic resistance against dominant cultural domination rather than merely

transmitting existing school norms (Bazdar Qomechi & Fathi Vajargah, 2024). Like underground music,
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art, or shadow governments, these curricula inhabit spaces that, despite their prevalence and influence, lack

formal legitimacy within official frameworks.

Underground curriculum manifests in daily behaviors and interactions—through jokes, informal
conversations, and spontaneous exchanges. It possesses an informal character, neither articulated through
official declarations nor positioned within formal curriculum texts, yet experienced and enacted in practice.
It represents a collective shadow consciousness of students and teachers that shapes behaviors and activities,
sometimes subverting official program outcomes. While administrators typically deny or feign ignorance
of its existence, students and teachers openly acknowledge and defend it. Underground curriculum
functions as a language through which participants break taboos, represent concerns, and articulate
problems of school and social life—a means of highlighting familial, social, and cultural issues while
sustaining practical learning that, while absent from formal curricula, remains influential in actual

educational experience (Fathi Vajargah, 2019).

The theoretical foundations of underground curriculum draw from multiple intellectual traditions.
Gramsci's concept of hegemony illuminates how dominant classes exercise cultural leadership, securing
consent rather than merely imposing coercion (Hill, 2002; Kobakhidze & Soter, 2020). His framework,
emphasizing the interconnectedness of education and politics, suggests that hegemonic processes operate
through ideological apparatuses that normalize ruling-class values (Fontana, 2018; Mouffe, 2020).
Althusser extended this analysis through his concept of Ideological State Apparatuses, identifying
educational institutions as primary sites where individuals are interpellated into accepting dominant
ideologies as natural and meritocratic (Wood, 2019; Kim & Joung, 2021). Critical theorists further argue
that schools cannot be simplistically conceived as sites of organized control, as students are not passive
recipients but creative actors who often contradict expected norms, rendering schools arenas of conflict and
challenge (McCaughey & Welsh, 2021; Berry, Kobakhidze, Zhang, & Liu, 2023). Lacanian psychoanalytic
concepts of ego-ideal and superego provide additional interpretive resources: while ego-ideal articulates
formal rules, superego functions as its obscene supplement, authorizing precisely what formal rules
prohibit, enabling subjects to derive pleasure from transgression (Zizek, 2002; Kim, Gough & Jung, 2022;
Terata & Doronzo, 2020).

Given this theoretical complexity, the present study addresses the following research questions: (1)

According to university faculty perspectives, what constitutes the nature of underground curriculum in
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higher education? (2) What are the effects and outcomes of underground curriculum in higher education

from faculty members' viewpoints?

Methodology
This qualitative research employed a phenomenographic approach, a methodology specifically designed to
investigate and map variations in how individuals experience, understand, and conceptualize a particular
phenomenon. Phenomenography focuses on discovering the qualitatively different ways in which people
perceive aspects of their world, aiming to identify the underlying structure of these conceptions rather than
merely describing subjective experiences. The research participants comprised 19 faculty members from
the Faculty of Humanities at the University of Kurdistan, selected through purposive sampling with
maximum variation. Selection criteria encompassed academic discipline, teaching experience, gender, and
experience in curriculum planning and implementation, ensuring a broad spectrum of perspectives that

would reflect diverse faculty experiences.

Data collection utilized in-depth semi-structured interviews, conducted exploratively with open-ended
questions such as "Please elaborate on this further" to enable participants to articulate their experiences
comprehensively. The interview process continued until theoretical saturation was achieved, with the
nineteenth interview completing data collection. Data analysis followed phenomenographic procedures
employing three-stage coding: open, axial, and selective coding. The initial stage focused on disaggregating
data into different ways of understanding the phenomenon through line-by-line reading of raw texts,
producing initial codes representing the smallest analytical units reflecting individual interpretations. The
axial coding stage examined relationships among elements within each way of understanding the
phenomenon, organizing open codes into larger categories and subcategories while identifying structural,
causal, and conditional relationships. The selective coding stage involved abstraction and final integration,
formulating the core category that explicates all axial categories and subcategories—the essential structure
of the lived phenomenon representing the common understanding among participants. MAXQDA software

facilitated schematic model creation, enhancing analytical transparency.

To ensure validity, extracted categories were presented to participants for feedback, with their input
incorporated into the coding and categorization process, enhancing conceptual accuracy. For reliability
enhancement, codes were evaluated by independent researchers, achieving final consensus on categorical

coding. Additionally, triangulation was employed through comparing interview data with relevant
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documents and sources, confirming conceptual consistency and validity. Demographic information of

participants is presented in the research table.
Findings

Nature of Underground Curriculum: The analysis revealed seven constitutive dimensions
characterizing underground curriculum in higher education. First, implicit and unspoken: underground
curriculum is not formally documented in course syllabi or institutional policies; its lessons are
transmitted through subtle cues, unspoken expectations, and informal interactions. Students learn by
observing faculty behavior, interpreting peer dynamics, and absorbing institutional atmosphere.
Knowledge transferred is often assumed rather than explicitly taught, potentially creating inequalities
for students less attuned to these unspoken norms. Second, informal and unstructured: underground
curriculum develops through informal interactions outside classrooms—conversations during office
hours, peer study groups, extracurricular participation, and chance encounters in university spaces.
Lacking formal structure, it varies significantly based on individual interactions, institutional culture,
and available opportunities, enabling spontaneity and personalized learning while risking transmission
of inconsistent or negative messages. Third, context and culture-dependent: underground curriculum is
deeply embedded in each institution's specific context; values, norms, and expectations vary according
to institutional history, mission, demographics, and organizational culture. What constitutes appropriate
or successful behavior differs substantially between universities, making these lessons non-transferable
across contexts. Fourth, emotional and sentimental: this curriculum significantly affects students'
feelings, attitudes, and values, shaping their sense of belonging, self-confidence, and aspirations. It can
instill institutional pride or conversely generate alienation and frustration, with positive experiences like
supportive mentoring fostering self-efficacy while negative experiences undermine wellbeing and
academic progress. Fifth, power-laden and hierarchical: underground curriculum reflects and reinforces
existing power structures and hierarchies within educational institutions. Students learn to navigate these
hierarchies, understand their positions within them, and regulate behavior accordingly, potentially
perpetuating inequalities and limiting opportunities for students from less represented backgrounds.
Sixth, cumulative and enduring: possessing an accumulative nature, underground curriculum
strengthens over time as students progress through their education, with learned lessons and experiences
exerting lasting effects on attitudes, values, behaviors, professional trajectories, and personal lives.

Seventh, subtle and unconscious: operating predominantly at unconscious levels, students may remain
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unaware of lessons learned or how their environment shapes perceptions and beliefs. Faculty and staff
may also be unaware of subtle messages transmitted through actions and interactions, making the

curriculum particularly influential as lessons are internalized without critical examination.

Effects and Outcomes of Underground Curriculum: The analysis identified nine significant
outcomes. First, standardizing critical thinking: despite formal curricula aiming to foster diverse
perspectives, unwritten rules within departments and informal academic discussions often privilege

specific epistemological frameworks, leading to convergence in critical thinking styles.

Second, strengthening entrepreneurial spirit: exposure to faculty engaged in entrepreneurial activities
and narratives of successful graduate entrepreneurs shapes students' perceptions of risk, innovation, and
opportunity, with informal networks and mentoring relationships playing crucial roles in fostering
entrepreneurial confidence. Third, developing academic character: underground curriculum instills
values such as intellectual honesty, perseverance, and academic integrity, with students learning ethical
standards through observation of faculty conduct in research and teaching. Fourth, developing
professional identity: interactions with professionals through internships, guest lectures, or informal
networking events provide valuable insights into profession realities and skills required for success,
shaping students' self-perception, aspirations, and career trajectories. Fifth, developing practical
intelligence (street smarts): through informal interactions, students learn to decode unwritten rules,
understand power dynamics, and adapt behavior to different contexts, developing ability to navigate
complex social and organizational environments effectively. Sixth, developing leadership skills and
initiative: opportunities for leadership roles in extracurricular activities, student organizations, and
informal projects enable students to learn motivation, inspiration, conflict management, and decision-
making under pressure. Seventh, cultivating identity and institutional pride: participation in university
traditions, alumni events, and social service projects strengthens sense of belonging and commitment to
institutional values and mission. Eighth, encountering diverse perspectives and values: informal
interactions with peers from different backgrounds, cultures, and ideologies expose students to diverse
viewpoints through discussions of controversial topics, cross-cultural exchange programs, and
community service in diverse settings. Ninth, strengthening mindfulness and stress management:
institutions prioritizing student wellbeing and healthy work-life balance create supportive environments
encouraging mindfulness and stress reduction, with counseling services, wellness programs, and

workshops providing practical management tools.
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Discussion and Conclusion

The findings demonstrate that underground curriculum in higher education constitutes a complex,
multi-layered phenomenon with profound implications for student development and institutional
functioning. The seven identified dimensions of its nature—implicit, informal, context-dependent,
emotional, power-laden, cumulative, and unconscious—reveal how underground curriculum operates
through mechanisms fundamentally different from formal curricula, yet exerting powerful and lasting

effects on students' intellectual, professional, and personal development.

These findings align with previous research in several significant respects. The implicit and unspoken
character of underground curriculum corresponds to Brown's (2005) conceptualization of shadow
curriculum and Richardson's (2011, 2023) work on curriculum shadow. The informal, unstructured
dimension resonates with Kim and Jung's (2019) characterization of shadow curriculum as learning
occurring beyond formal structures. The context-dependent nature echoes Fathi Vajargah's (2015, 2019)
emphasis on cultural and contextual embeddedness. The power-laden dimension connects with critical
theoretical frameworks drawn from Gramsci (Hill, 2002; Fontana, 2018; Mouffe, 2020), Althusser
(Wood, 2019; Kim & Joung, 2021), and Lacanian psychoanalytic perspectives (Zizek, 2002; Terata &
Doronzo, 2020). The emotional dimension supports findings by Hagay and Baram-Tsabari (2011)

regarding affective aspects of shadow curriculum.

Regarding outcomes, the identification of standardizing critical thinking corroborates Chong and
Nelson's (2022) work on curriculum as shadow play and Pierlejewski's (2025) analysis of shadow

curriculum production.

The strengthening of entrepreneurial spirit and development of practical intelligence aligns with
contemporary emphasis on skills-based learning. The development of academic character and
professional identity reflects Richardson's (2011, 2023) focus on identity formation through shadow
curriculum. The cultivation of institutional identity and pride corresponds to Arefi and Farastkhah's
(2019) findings. The encounter with diverse perspectives resonates with Donahue's (2018) emphasis on
inclusive education. The focus on mindfulness and stress management reflects contemporary recognition

of mental wellbeing in higher education.

The findings hold significant implications for higher education policy and practice in Iran. They
demonstrate that underground curriculum, while informal, effectively complements and facilitates

macro-level educational goals articulated in foundational documents such as the Higher Education
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Transformation Document and Ministry of Science, Research and Technology development programs—
including quality enhancement, practical skills development, critical thinking cultivation, and
entrepreneurial spirit strengthening. The study reveals that practical intelligence, leadership skills,
resilience, mindfulness, and stress management outcomes directly contribute to student quality of life
indicators emphasized in national policies. Therefore, identifying, managing, and leveraging
underground curriculum can illuminate hidden dimensions of higher education while enabling practical

alignment between formal program objectives and students' actual experiences.

Practical recommendations include: systematically identifying and raising awareness about
underground curricula through evaluating student experiences and faculty interviews to understand
positive and negative consequences; aligning formal and informal learning spaces to strengthen positive
effects while mitigating negative impacts; implementing skills-based and experiential programs to
deliberately channel underground curriculum effects; attending to organizational culture and power
hierarchies in curriculum design to reduce unequal outcomes and ensure equitable opportunities;
creating supportive environments for resilience, mindfulness, and stress management through
counseling services, peer mentoring, and social activities; and connecting findings to macro-level policy

frameworks to ensure operationalization aligned with national educational objectives.

The study's limitations suggest directions for future research: the focus on a single university limits
generalizability; future studies should investigate diverse institutional contexts. The faculty perspective,
while valuable, represents only one stakeholder group; student perspectives warrant investigation. The
phenomenographic approach, while appropriate for mapping conceptual variation, does not capture
behavioral manifestations; future research could employ ethnographic methods. Finally, the study's
focus on identification and description suggests intervention-based research to develop practical

strategies for leveraging positive outcomes while mitigating negative effects.



& " -~ .
VP F laasl g 5les T 6 Lo eo 3l JLw d‘ﬁu// 'J/’/L/uuu/

Yv-£4

;,_a\_,',a.,t,_’.:.uwyf'%fz

Sig0l 30 (o ) o yd doliy 3l ailul STHol gL,5 5o wilyKHlaguy (g kw1 ol Gamw of

GJL:
TEL el e T ok Jlor

(Ui 00y )l i syliss S olKils o solaziml 5 Sl pole 0aSLails o i 5 pske 09,5 ¢ gusyd ol Slalllan Lol

j.salimi@uok.ac.ir : asbLl,

‘Ql.';.uo; olKaslo “scLo..:" 9 LS’L“"‘ lec oaSlaslo e lec 05; sL;Lc uu)}J Arwgl ¢S, MU).; (_g)'ZS..\ 65—?“2‘3“) ok
aliamini7401@gmail.com :asbL!, .ol ! casie

25 ke o3y b e Gisel 53 plismiils (6Tol s waiadisn (SIALE Gymen oo acliy
ez 055> 53 1y (Ll 4l & s S o Ul (s G285 (T (slo S5 5 Lo g < il o IS
sl o wlalST g 5o i slinl 5 (S5 (28ly Gloglr b o gym, sln 1y Lol 4l w3l o atails 055
B 5, ol 5lojlacen |y (BT (18 Cugn 5 00 o0 0 050i5) (S5 5 (SHisal Slaa S (2155 WS (oo o3l
ol g e Bisel 3 (heeiny sy asliy pspie | sele ot glael clsyy 5 S0 sslSTy (rash o
Oygpoty oole cn lacl 5l pENR Goliie ol sl g w8 plasl (G50 Iy By g el 3,509, b g
5 osls (5,518,500 F LuSaie WolSuus § Sloyzs 5l gsiie sl s b aios Gl g5 ST b g wiedon
Gl o ds (6, lAFAS 0u 51 ealital L loosls Ll 5 25 &g rar 5 42l Ui lodes sloa>las &b
Ghgsy slaaidly 00,8 T hgya (ST ES L (glaay s lolias slaa¥ b plomil (2035 5 5 p90 3Ly
la S 5l etz g osezn Slasgerme S o le Bisel 53 (sein (oyd aelin Sule 4 ol i
el bl 5 (Able b 51 L« Sip 8 g o) 4y il gz po Sl B 5 o) 8 2S5 S0l
0 el gloaaly 5 BT Geizmen o510 5 Gyl o ee o 5 ile 5 (e il ki 5 0508 L
S (53len bl cge oy sz lz 3l 18 adin al ol sz g 008 Jle (590l )0 (el
Osp plop b os Gigr (5708 5 slad > Cugr g SeodlST Cand (59 (AL gy Cash ool
Gasn 1y WS y90 9 Suge (> WS (o0 Zas |y oo I 5 (5308 ol les inl 2 9l 2sbee SULS
Iy ool Syt ST 5 (10523 5 951 00 @03 1 5TUsS sl sl 5 LeelS s L agzlge (ISl s oo
e on Wl egele soboay

:aJlae &y
g sole

TS S PP

s azsy )b
VEYNY/F sl s b

VEFN e Do pdy b

Ao ol 4y olcew!

39 ooy e S 4ol 5l aslul STisl 5B )5 1o &l lagay (g b 1ol (g9 Q—\ OF-DIEL ool e ¢ gods Jlox
FT=Y QN ]l (oo aaliy Slalllas pazel - Jle (5901 (oo yd dalipy Slalllas daliladgo . e j5j50]

doi: 10.22034/hecs.2026.508161.2003

Oyl myd el Sl ozl ©

Ol oy el Slllas ezl : 6




0 0en 5 a0 8B5 s SL sy (ol 1l (5 O

dodo

Slga g lalgione S| s jod 4 507 pnliise 23057t 5 st Sl |y oy Aaliyy o ol 5o Lo aon L5
Sloz S o0 )8 425 g ataail plae yo (g 0aliw ol 4y pogie (e Ll 05 oo S0 dsjdn jo oS 5 bjgel
ool 5 by dacals, 5l Cosl Glas o aSly (a3 S Ryl S 4 e )d Al e [0l oo oz 5 Yz
Oelagny fo,b 4 (ol ol pllicolo 5y o5 a5 Cil Glaz LS 5 aelr i yai ol ge (S 4 a5 Ll oo )l
Cewlo b 55 jeim a5 il sl oogr 0595 ol oy el lod 51 Ch yad aliis 45 023 o LS gmyd (§ 3,40l S,
F sl iz s e JS B ) 0j5m nl eain] a8 Sl (590 e (6515 Sy S Lo (a0l el (g3l
GRS 1) (oogtdo B3l95 3505 503 (89,5 9 Wl oo (myd sl Plws (n Fretes | (So ) Lok 1y BB lanasis
5,8 ecdyyles 4l (Salimi, Ghobadi and Aminnibag, 2025) WS oo (b3l 95 Gl )8 50 4y ol S (6l 058l
SRS 5 Wisd pdyegd aliee (] P 5145 iyl wald p9z ke 5 G wilsi g Lol S Jadg o 1 Blas Saan cons
S slacseme b oy 50 Aljieds oF o Al ddans b aS Cwg) e 5l (Urmacher, 1997) o5 5 S
acgazo |y oy doliyp S0 s, )0 9wl 0ul pod (60 Slos Blaal 5l slasglaie & yso 4y o5 0al 00y balgioes
aSS] 5l Gt a5 slads o5 il )35 oy 5l A e Colal ot jael 2ils a5 wlails Slaas s 5 asl 5l gl pd
(Richardson, 2023) wgs co Camy 3 g 4 gal 10

5 935k 035 nl Gloplits 31 5yl sastrie o3b Sla8 ;S5 s3> 5 (omiyd el 5yald ;5 o tgsy IS5 L oj el
L sy )0 5 Vi sz (slosay S st (o Bjsel lalyione s jpd ()T K00 onsyd Aol iloa s iy il
Shstrs S o b wlos sl (355UsT slaganaiil ( 22y iz 50 45 Sl (gl el (Sin 8 g sloizl sla L
i b oS ol il il Sadl oS Lo 5 8 51 51 (SG wls dasumaiws cnl gl ;0w Gons se 1) (Sas o
shamil s ey ol o asliyy iS00 9si Qg 1) (g ali 435S as a5 i oo sl 0 1) a0 tlailaie o
daolsS ! ,LS o (Bazdar Ghamchi & Fathi Vajargah, 2024) 135 5l Lol el olé JSa a1 o c0wl oo g0 4ol
) porde (nl )b Geinsi il b (G (oy® il sl a8 5L (oanyd aeliy Slool )3 051 (sagede 3l sla Sl (b
e SlogS g Ol aly) (o5 0ataid Sousl (o b slaog S 4igfa oS was (LS w555 93,5 ik Cuegd Daresj 5
29 58 S b gy0ld 05 18 JU Al (5 3 Wl oe e e Sy a5 A5 Lo ol oS 1o oo Gl | (550
slaghiyly Cugn p aelip cnl (SBy Sl (comny (uy0 Aal g p0lB (nl (GalS slasled 51 (S0 g il (oles JUl 2 5ne
aS Gl Sllasd iz 10 S )0 080 0 7y K, Slaudl S o Ghgels |y bl slalas 5 0gd oo Ly Laluse Kin 8 SO
oS 2aSin oo > 5 Codg b slaSimd pgld (gl (ol s (ST aliiear )l e s (Sl sy Dol
.(Fathi Vajargah, 2015) ool gei gomsy aaliy ;o 1, 095 olessl oISl

5 Wjlasn do )l arlidae ¢l (o mary 4slin 4T Sl (ol (a5 Ol s —0® ol Slos 2l 53 e 5SS
aali oyl 05,135 so 1 yl59el zils s o093l g s yebods aS 5 ,ls o Ll g0l dasre 10 0ol JEie comsy e (sl LS,
sy sy aalip Ll oy o JS ciael pllss S gz ly 5o 5 ol ansyon Sim b5 L5l Jpame Ysene ooloy



VErE Ol 5 ler (@25l Il Y sjled  Jlo 35 50T s a0l Dlalllas falilas 55 £V

APSYERD 0,5 o0 S ol Sim b slaog S L yladae «ylj90l iils Jawgs aalip ol 0,)s jeliaglie g o 2aSTy ol
o> 3Ll slp )Rl (einy aslin o0 S)le araiS Gl Iy (cow) dslip I o 3L (San B pdod g lousgaze
85 (Sibpuiz gl S ak s yda )3 3979 sl ylri Jisil 1o 45 5 ol 0008 (slaog T sugn 5 Siun b
ol 25 o a3 il gy slaaaly 5,2 UL e il o i Kim  JUitl 5 locim oo 3 s o o] o
S ,d adal b ablie gl p Lasin 58], 5 (poles b ghls wrnl o5Toga b g (gome jud a5 ylass aal p NS 5 dlaasli
Salimi , aminnibag and Rezaei, ) wigb oo gammme g0l HLslo j0 Kidyd Cuglio SU5L o 4 g diiwn LI o,
2025

Sl yo a8 3l o)Ll glacels 4wl Sgd (S g (Gein) 0 b (rsge wiles (i b 4l (s asliy
Lol si )l (g0 5 ol gemdgi 9 31l 5o (ol 0l Ol 55 (i ST 5 WIST (Lbogzrs Sl aam s 52 Lo rozr
58 bsk g sl 4yl (ol 5l (cidu anli oo Sy i oy az)lr 5o L3S 5 gl pf e bl (e
2 b 2gdse 4185 00300 coms) s o Lol Wilig,lz oo pe a2 0 45T ol ol 00,5 a3l (9015 o5 5 (8
5l jgma Cuadly )3 oS el o S0k 550l plor (nin) s el Glate cnl Sl g ged 03525 Lag l sl
adl 50 lacg ol (l g g0 ALl Coponn) &y gy (o) 2ol (S0 31 40 5 5,10 (hansy &5 Lol S (o 1 1
oy R0 3l it ()8 ile 5 508 eleal Ailyity 5 (Saa B sl Sids dlaslgas of Lol 1055 o0 )15 (oo Slo
5 Cogey Ll dao g pus 2 9 DS ) a8 iy (g0l (S5 5l (s Ol o0 |y (i sy ol el 50 il o
Silmier Jo (Sim b g bisel (sla)lislw o4d (sl e glalis 4 |y G el (e 5 008 0 3L | 093 1S 51
sg=a> Oladre g l5a0l 23ls 0 0039, slayiaS g loylid) 1o e b asls (wyo dslip IS 5k 4y (Pierlejewski, 2025)
Slaily Ojao @ 60 )ls sowny e Glacs Aol pl aes so lis dilyg, OMelas g b Sos o STy jo 1) 095 g0l
S o0 5isn 425 5 Syl Jes 50 a8 08 (oo Sl (o0 b pomy e 40 4 9 90 o0 BT S 5 (so)
S ]y gl slacdled 5 o)k, o8 el Glalas 5 (ligal 1l (noz 5 (tomd ST 5| (e wslapls asliyy (oS
S ed 508 g ledae (5500 il sla ks, 5 leladl dacolas S g0 Byotie (5976 A | (gomy Aol a5 oS g w0 0
S Sl e 8 |y sl e 85 o & 5 Sl (g0 i oy sl 5 Blanl S5 13 el s sl
85 Wl oo ogeily 9 0 ca IS, ()T 392g Ygone Vgiams 5 lpie Wiz j8 a3 0 &) Jos 55 4 9o (o |51
b sl (® ol S o glo 151 2o 5 anb ) ol ey 28 e colalan 5 ligel e bl i 2 ]
S5 I ey labals ekl Aol i S (sl T 51 pladan s olisal QIS o el S5 Bl 3 sinnin
5 etz (Tl (sloaiacs 5 Bl 0 555 o oy 0l il e 1 ] S o et el 5 (Sl
28 @b pSol by aw e baze )0 0y 5 los Slas 2SOk polws sl () 5 Wil Az ]y 355 (Sm 8
3,138 5 g o Al (igel (oBly 2 50 Lol Wi gl gusys deliyy oy 097l

Sl 551 b 553 laszlr 5 by sl il (o 53 o8l olSTa3l bose l3hen Lol ileis sy g
IS S Do igre Uholy Cnl i oo w50 djie (ol 1S5 (585 5 J) (Sed Al p slaess b g able
Hagi ) .05l oo Jiine oyl550] 4510 4 ¢ gommy SBlaal 51 £,y o b3g0] Lo S15 la o)l 5 00,5 Jos cloixb BN



EA ] 0Ken 5 msbor b5 s 6Ly (ol £l (5 O

Olede 5 el tils aties slag )T g lop—is (Mhles daculss (b (e (s yo 40l (and Bram-Tsabari, 2023
s 4olyz 09y a5l e OUT Gndy 990 a5 il oo o 4y glatdlS 5 (o) @i b ablio sl (5)l3al casliyy ol o
lalalss 5l )l a5 22000 U3k 5 0900 (L ag> Bod> (LT 5 0929 lnl sln Slabny alie & (i b 4l
g edls S b1y (e 2lolid; docodlad il ablices Gios e s gawy doliy Cozylr 50 Ul ol g
Lol slalST g il as el Sleladl g laclad dcgame dunjp) b dlw (cwyo anl paies oo pll o, slalae
3,5y olas w0 asl sl e o (Salimi, Aminnibag and Alipanah, 2025) el Jes 5 oplad s (g,liigs
2 oledre g ol5g0l zls 5l BT Al woyd deli 9929 51 ey 4l p o I3l § oyl ladao oyl5g0] Sils a5
ol BT T sgg 5l aim yo ISl g ool Al 50 wisS o s o 5 aBlge jo S g 00,5 Cilyiel ] 54
(Fathi Vajargah, 2019) aiwliss e Coamsy 4 1y o] 401 b 5 9,105 ol 5 51 a5 4 o sgaily b Ll 0o

Gl myd sl dar ol o azl alaz 5l eam; by b laenl g (65l (smayo lodsliy 3525 45 sy 0 JLiiey
323y 020ty bl ey 52,002 035 Syl 35 5 o 5 el ISl (sl g5 o el 438,5 pl
(e Nisms S0 il 1, Loy g widl o AT (sloonyay s olsed (i is g, Coplo 5 calitiling Co 5l cdgles 3,51
o 51 (658,35 S )0 wiejld (g ) sl 055> ) potde (nl 25 g ot 3l Litias 00l (pl 5l 53 (o yd sl
ol&isls yloliul EHels g s 2 (59lST b wiloascisgS 505,55 ¢(6 s (pix 5o Cel Jle (g0l pllas )0 somsy aslip b ]
o Gisel ool 5 (Sap b slaae; cols o 1) 15wl cews oy nl 5l 553 cotd & (Sein s welin o)k
b pogie 5l olfadls plobinl wgd g Cedls 09l oo GaD 50 i (BB (rl 970 S el (nl S !
ooz b 33900 )0 (seis s
S o

3 osy 205, Olgise o) slearis Ve jo Lol o S5 agai (B9l (sl prmie (B aiz e (S5l )
b Sgm 5o (oSbe atanl glacale plo Gszpe &5 ol S oqr (8l Cwanadsd ol 4 Cund b S e
sy 3385 ooyl 5 51 o S o Iy Lo (0105 yos 055 o 05 5 sy Slonslin o sslazz] (gl sl
ol 55l BT plos po aiS (slaial g (Sim Jiles azsin |y (tass (6515 Sl Wlon s cailontgail (o )le
Gl emmen aSh ( aad 5 S Cpler S aliony Bro & 1) e e 45 Sy o] 5 ol )T s jlies 2Kl
oSl Sl sy Sla e p lale oz (2 &S] (golaill (]S p 0dS (oo gl iderdy S Akl ola) (sl p €l
Fob e 5o Sladl ool g sl (2 )3 ol yeas S0 S as e Loy g Lug, abaly 51 slosl STp0 9wy (LS gy 0ol
e ALy 1 0035, (S35 D3l sl sl e e ol S b el S s o (Hll, 2002) wig oo 00 B0
w Ly, S8l i 4y Conl (g0 i o cgolamil iz b o) Culbes Cond b alales Slolin agisl o &b (6,8 IS
S s Gl 5 23l oloiml s iy Wil oo (25T 5 Sip 8 e oS g o (el S solal false 5l (il
losloaadS colee nl )3 (S9a3e porde ob oo pay Bl (Slink Oljjle 5 (Sl (23S i )0 aSL (Sl lass 9,5 s
o b b n IS 4y Ll Ui (S 35 5 0,08 i 5l s eassh sl sl S 5 mgte sl (ol



Vet ksl 5l ol o Y ojlad (e S pel s aaly lalllas abilas > €9

o A (Bguoms 31 (6 e 035 ey (P et 3l S s5mmecldl 5 iligy (6 peed Sl gl )T 4 dly ol 5 o]
(Dall and Broussard, 2024) s s a> g oLl slo; lp (c590l g (6,58 ( Kin )b slocud,bs 4y g 09, oo 51,8 ol

Shogline 1) (Ggesm st yS Cul 03,8 iy S o Jlasl | o] oS> il o5 (Sip 3 gy plot | Gse3e 9
o 4y (gLl (GlounnnS )lo 358 g0 2] ey S0 L L g 0l o Jlosl o g a2 (558 a5 wilo o (555 Jlos
359050 5B (San b () g 355 p o] BN el S Lol iyl (al S (g Al oo sladiz slatdl ;ST
e SO S galas )15 (sl (65908 paie So Hlsiedr (il 5 Sse3e 4,k (Kobakhidze and Soter, 2020)
ails Jgeip g9 oFws 5l .(FouNtana, 2018) siwa va 4 L o Sals 059> 90 Cewbiw g (o350l il S k5 51005 o
5 5250 g (oobew slagty)l ndy 4] anle it Db (ol Shilitel Jloel (wlal p oSl 095 &Sl (g (ol
5 .(Moouf, 2020) asle, oo J8la> a1y 595 Jlee! Baa cpl a4 oua; slp oSl aids oS o cud i Llags el
03lgs Ly CenaS sl ulsl 1 1 093 (6505 5 (add sloosyl a5 0,8 o)Ll gl g 4 g g0 S Lo laiaitp il S
oKiws gl pej 4 . (W00d, 2019) 5,5 (13Kl (5 lilos paanS jlo IB 10 1 (69 sloolFaus g laay k5 4lg5 o g Cend]
e Lo 43185 45" Sl (550 )T plad Jols g0 gus S 5l censl S e b L gl aleie slmolys asgaze 90 Jols Cogo
ol s aSee Jloel 1) 053 0ilgs lagl G )b 5l @S> ails 45 (6,5 0g8 s slasles o g dlids oo go olSits e o,
5 (Zizik and Zizik, 2002) oS oo (Byxe (g wolEals dac)lass () mah Jold) clgs F0s8 s olKiws lgie cos
(S8 gl daolSnils 5 olae ol o855l s gl ¢ g LS Jol) Sgo Sygslgiaul olms ol cgs 55
slzel (59 408 wclite pogas sbaalas ol ol 8l g ooy 56 i (S [0 a5 el (g (9 oli 5 200, aisle Dol
1, olselstls b azadl ;s ageel b 5 ol ol a5 canl cdgs S5glsinsl olSis Lol clalsl 51 oi590] looles s
ipree oyed ias S g Slasg el 3 S e ] 5o 45 el Gate 5, Ylodiagls allss (Sl allss a8 wijles aclic
58y s 1y S Syalsioy] eboolfiws yusgill 595 42yt T 5 S Lo 45 sl LIS ST (los ol (og Slizel 4,
.(Kim and Joung, 2021)uils oo (s595]

58 o)lge g Sl (Gabady Sim b a8 bl 5l s ,S JVal Ll g 1 el sazite SYLY alamil Glils a8k |

S Goisel eaBliplojlo yobo a o3 (T po a8 8,5 Sl o 1, (Sl (Sl 4y lgisai |y e w0l 092y Ll (S
oSk ottt x5 ,31 B o (5501 2l (McCaughey and Welsh, 2021) s oo ;S oSk 09,5 adlio bl 5
50l oS S35 6y ] ppety e (8L o LAS 50 e g Loyl b (el a8 08 o Jos oo i, 4 4B
(Berry, Kobakhidze, Zhang, and Liu, 2023) ¢35 ks ;o (2> 505,k 2,5 5| (loas e loas 1) oloe b
ool S 85 Sl ] 558 o e (S iz ls 53 S seelss s (sl 45 a5l 31 (S iz
Py 5 s 0l eyl dacuse (ol alauls & 5 a3l P Sue b b (29,5 Llas sl )l & oyle 5 (S555e] el
|y 357 m SoKin b plan g0 Doy el (Ko dnale S 4o (it pair (B 31 258 oo 18,5 pols Lol slosg S
aS 05 Gl g ams lid Coal oS L g a8 T onuali |y 0,5 sl Sn 3l Gl 99290 slagles il bled SledS 0 L



O 0 [ B an 5 sk sy 3 S (ke 8l s g O

Py wald analz o (Sun b JUslonsy S USS ate) sl it iz o

Olrl ol 58 iy (o by Coz il 0 oS e dlad 5l S cwlw - aadd slaa Ll oslinal b o)] s odle
WS g Al ys olgy e 5 (69lSSlg, B 3,87 A a5 (9ul 3 5lSSlg 5 et nil I ST akiens (e BB S (oo
Slalllas asile alisee slaais; jo SIS S5 0590l 4S5 y5bo 4 05l Jlab Jils slaojgo ples g i g abnld b1, (1L bLSl 5
S5 (B Dlalllas (g, o siigel wiile (5SUsS (slooje> )0 5 Cuw 03,5 35ii elaizl glaay lai g (5 ¢ pladms ¢ 20
5 ZiziK (2002) a5 sszen 5150 g Jloss] 651 audlio oIS slaas ks aloax 51 .(Wright and Wright, 2019) o, s
e ) potie 99 nl a5 w98 WS ST sl ools 13 puy i 050 1) parde 90 Gl «ailsS 1) OIS ol aSey LS
5 935 o0 ke |y somy Galsd 055 Jlonyl 55108 o 21 1) ilisee g Soslie iy )l ST a5 5 Jloaal 551 (gl iy oo
plmil e JToasl 65T it (5 lidgs & ygo a9 5T 5 wls 13 o 40 45 o il aiS o 0ST T 61! 5
S Jlowsl 631 3,k 51 Ll .(Kim, Gough and Jung, 2022) oS o w5 slo,l5 5 5l g 900 o ygimwd la)l5 Sy
5500 B,k Lol S o (5 9 9B oyt 45 el JToas! 65T 1 b (S caiitn (S5 90 12 .55 g pb s ol By JoSe
Szl (S led pl 9 0 pce S T 5l 059w a5 Cenl 65T g opl @Bly 4o (ZiZIK, 2002) ams o 1y b5 ol o5l o]
O pled Byoie 039w (nl 0 o0 ST 00DALY § (com; 1 By JoSio b gl (lgd Alie a4y 55T 9w Sl 03gm Cunsl
5503 S (als 45y 095 LS el &5 Canl s 8 wie sl 4T iler (U Ll lizmen (S0 B 0,8 e 5 @1 095
Jheel g la,lid ;51 g oS oo Jliinl Lol cpl 5l oledae g yl390] 2l o 5 )Le 4 (Terata and Doronzo, 2020) <.l
Sl (o) sladaliyy b callie sl ol ) bulyd ool 5 wijls ol bl T 005 99 5 Gsilo caz o 09>
Blye alb iz 2 (Views 5 olpae (b 5 S o o T slaggliys 15 Spe S bl ol lagT 5l e
JOUNG, ) w5 o] lbbes anils o] bl L5110 sl o] adlin el Cagzr yo asl o ol Lol s Lyl ol

(2022

4 olnl gel el 50 (e 23) dalow (omyd asliy pspie o (lsie b 055 Gaod )0 VYAV olgsiuld g (B )le

el comloal ol sl a2 @2 po b JUE (o) 3) b (ol (S gy ool gl puloolp slaizls y asllla
259 Ol 5 Oleles i ligal il (g5 511457555 i (Sl 5 laclad asgorme (lse |y (e ) b (o
STk 5 b gal il (osyd Al (ke a sl (S5 5 gomsy (o) ol b ol ) 45 55 oo el o ke
! O 5 s 5 plalan 5 laal ails w90 cad A g9,sin (o gy Aalip (S5 31 2z 0 (010 3525 Do oS i
Olnl sgal plai ;5 Consd 039 )3 (o) smyd Asliy gy & (VYA elgsiinl b ¢ Bl colS oy (2xb o3l sl
Solmr 53 5 23l 1095 1 (orlis oGl Sl lauegd (goms) (ouyd Slaaeli )0 (£B5 (Buion (nl @l el ilaisls
O S Bl ge BT ol 3 (Sam b Ul (89 (oledr sl asls JLs ) S B es 3 (Sum 8 dod )9
el ol izmen 3900 Lo a4 (e ) (opd Sloaeli (655 IS ol e 51 (S0 plsrear Cuegd (al



VErE Ol 5 ler (@05l Il Y sjled o 35500 s 4ol Sladlas allas 55 ©)

Slaizes b cdlles ( s gd cvani (oo b5 5 0k b Gl 1l aii e g pl @ b e (Lol fygenae Vo daosls
iy Aol b sls sy ol diglie 4y 095 3udos [0 (VT V) o5 jlalg oxd ad oxed Jlosl aildls ayjou |ISE1 5 oS
Sl g A jdo ¢y WIS L 5l Galises olass jo leds gunyd Al o iagh ol slo 4l bl slasls y ley
g Aild cwgute jga> ol oy aalp a5 Iy 0,05 cowy (ounyd el 0 sattie ol Lijgel plls S (5 135
aal b Lol e ylas BT cylein o mwyo aalip 0959 5 Lol 55T 2ils 0,08 oo )8 (e (o —wyd aslip Jilie o
sy aaliy § s g Fowd Seble ()l gayo aelip a5 Jl> 0 S o la D50 eloix ] Ol g L3, ¢ Jas oy o
Slpalo sy acly 0, Jewas o, Slee i)l laie b ogs a0 VF V) o) Ken 5 ol izmen 010 gom,
b3 Qlismtils e JLiwl 5l (S @l aelr 65,505 e 5 by psle 5o (Siglis 5 (Sin bty (Sobe
5o oads &)l g s seled jo lgaatils lias o Slos 10 (6 Kot Sgups 505l 9 0905 e Ol ped Judo 090 asli
Jloti g gazms 0P < 0.05) .(p <0.01ls olid 65,9, 0,90 (sl p ;ouT 5 S ilain Sy il pale alox 5l o,g0
33508 095 sl (Folel 5 (Sajilaio o So5 Al pole malr slaggesl )0 Gl tils coibye n asliyy (ol 53U hooss
QY 3l ppizman 50l (Joud 4y 3890 503 Ve Slaad VY o 0l sl Oge5) 5 eSS ;b ggmails AY Sl as sls ol
Wdile, bl 4 cdége L LQOBA}—‘ Ol s 0N slass AFY ege asl> kgl.adj,o)‘—l RN AR
J& 5o ol wiar 5 b (S ey i s ) (o aelin ilospgtde Dlyie b sg> Gz 0 (V)Y ' Sign 5 oS
Qi 055> S laie A g 5wy el cuS 5 aS GLis badl e ul aisls y asdlas 4 5 S0l e 3 s
318 g ams b xS 1) s el popie 5 goeiild (6,500 5l Sgz g0 Sy Wilgl o sy deliy Sllllas diwe) jo 35 e
4095 Gz o (YoV)) g aiionin jued (69,8 Ol S Caadi gl QT&;_';AoLgljroL;s@ sy Aol oolis popie
4,35 b o pgmetily jeel a5 aas oo lis beadl il ls p axdllae 4y geomiiils Houl gl sine ) sy ol leie
4 a5 0S &S 8 SolS 1S L8 semd oo diwlgs aslal 1 Jlie Glaie 4 wlongy aslal L o S as ceul lwoje>
99958 (297l Hgel g aSll lacidginne (o 550 50 pleal sl el ) cnl Gligmeidls (e 5 plens sl eoliul
G iy a2, b gzl ol (v i SE S (izmod 05 el WolSiils gl o jpale jo SIS 4 wilgi e
56 bgmtils hyeel el ggmiils jgal g asliol s Cold, ol o o el sl o i o] JLos 4 aslul a5
loadly wlasls  daslllas 4 aslis (650 Glgie 4 cwys 4ol Glgie b ogs im0 (YoTY)  audi 5 Sigz 0 105 o s2ie
WS o ol ojlae guys asl o jo 1) aibeas s slaliad ((yuing g by dend i B ) "l potdo aS ols las

2 O (Y558 s 5 0o wialss LS Glags L g eS| o e f ol 4 (590l SIS 5 ledae (slaisS &,

1 Kim and Yung



OF [ 0an 5 sk sy s €I (b 8l s g O

Sloaali sl (sloluil lgie 4 aalws pgpie ‘)@w as ol las " Sl g e (SBge 0 uisred A daled el
O3l Blgse algs )0 599,00 5 4 " s 48,5 0p0l” Ll ;0 " o 00pd” GLatiS 10 5 g (cam e 5 samy sy
pogio Ay 4 anyd deli ;0 00l 0y oS 5 slanils slalad (o aagd glo fewily § DUl ay g @S a5 clils
Oledae adgl (o590l 3o sl Slias bl sl cawys el odes 4 bz )0 (YV0) (Seogipm 00,5 oo jloudy sl
S g S5 51090 o0 AlE g0 gy el S (6,8 ISl 4y e AiiS oo i 1) B isls SIS a8 sla,las
5l olbacs 51Ol o aelp SO G508 (se 3l g 99 e bl ol (glgimme gl bawg o) g yd 4l y
GL@‘ Sleome ozl izen u\.u]‘so VT VPR VP EVERC RO b ksl_,d Sleome oz )l> Caz il 0 4 & =0 4ol
OIS Sle by, 5 elad o wilgi oo 9 910 (65, Kaslz Slasiglgnal )0 asiy, (D) ke (ul ply yo Coglie (Jl> (nl L
b o o

5wl O)le al wales asls  Hlay dalol jo a5 g ol s ulal ol 5

?ML’CSQ A> Sy ) 0 AAL): MLQ wlasls u‘b‘.;.ml olf&i\) J.)Lu _\

Saib oo ax Jle Lij90] sl ololiwl s 5l (o)) (owyd aslip golis 5 ,BLY
3 "u . wwwf.s)

B b oS el plagh (ody Iy el )5 I 3 paly (e LB ek (AS Sl g 950,
oy S A ol LolSays £935 LS 15 g 995 00 15 A ilos S ayyo0 K00 a5 plaonsay ol 8l pd g Sy Glon
Sl aS Wogs ¢ gludl oaSisls ale ci slacl (liws S oBils lobiw] gado ol HFauS S )l .05l 35 1ad oo a4y,
9 o > ey Al o o wand sl eld Gl slajlae it QL] (6,35 Tas £405 b iedan (6,5 diged 3,k
Sl )20 00iiS S ooty g 09 ools idigy WolBaus l gxn wg o B ogy o w o acl sl)>l g (650,400 5 50 4y 2
lea>las opl o 5 )5laes Gaos 4l L3 luass gladslas 3 ,b 5l bosls « imgs cpl jo .0l ol gatie 5 glite
OB AL ES 15 b od 48,5 0,40 €020 ndsl 390 () 3 i llab ol 5L S iy 5l g 28 3 ploul SlicST & a0 4
(0598 dbae b Coled ;o 5 il dalol (g ks sladl 4y o, U leaslas aig,y oS lo Jeads 4 1) 095 gloay o8 aullgy
i3S 5 897 b sl e as (613508l eolail b g &l sy hg, 4 Wosls Jodos asas oolel o (gl Waosls
O U0l ey 09 o uolie Gl Lalg) e g 0l SIS o2 5l oagay Iy Calie glaogad 4y Waosls Tal o plol
0l S0 calises slboge b as laools LS oo b o 3lel al 1o 00,5 2l Sl lads 265 5l e (sl e a9  Silao Culys
Cly (Glwl b wlialin deaslas) s> g sj> 4 s3> g o 4y o (Gaas Jlg> @ o8 ol jo Sl 085 &9
o adgl slaaS 5l pgsl adgi IS ol ami 0,8 segtie (I o] 40 atigs pagie el 1) lassls 5l askd e g
oaijl—u syl an ooty > 1o cpl 4o 0> S co S 1) odgay 3 (60,8 ,uled o el 5 Lo sloozly op 3 S eS aS
5 o gt b g gl Bl Alol5T g a4 (60,8 d s slal  soled 5 iled L (6w e et U dioh Al wSd 095
Al o 5l Ko ol ol )0 0 5T eduay I )0 0ge = ,o ,olie L Ly, s =y B2 b (6 50me al> o ol SIS



Vet ksl 5l ol o Y ol o e S pel s aal lallas alilas 55 OF

Toa;u OS5 T aidg oo b auley B al>yo o 4T L sloaS 5,5 jaue cazpoblal g pid Al e dn s> g A —ogd
s e s il g, 058l ol 5505 i st adlgia s 5 255 slaalgie B 53 5 o Laslesls
S e oy S5 Dglite sbroge 5 aigKa A4S OD At e 5 57e (5,150 0 S & le 4 g baalgie ()l b
Sl 4325 331,38l |y e el L S 5 g e e SRS & (e by 5 b i3, Sy
dsie g3lmalgerd 5 28l Jlis a4 Sllos o5 cnl po ogBpe ol 1) (2l pleol 5 limil b ¢ ples alo o S oo
3O gy S lato il aills |y lalgie ) 9 (5,970 salgie soled SOS s D08 a5 Conl ol sl b slais
b3 $3laz LS b oS oo (pleiil | GBS 8 ) live S piiie (b 5 4,285 SolS a5 Cl dig oy 252 les &8l
38 5 0 zlyin] mol> g porein (Gros SSD by 2 5l e G i g Slae Sl j0 wly jee (pl Jg> j0 OYgae
QBMLSA 43‘)‘ ‘O)Lb IR 6)51&09 le.bob‘é )0 4......4) as ‘g_;‘LeH 9 LS"C ‘51..1.70 W‘j) gSJ 9

)‘ (e g A C\j‘)‘ k)""’ B 0 C‘)M‘ UY}OA 9 L:a..\f)l 6‘4)544 ap...ﬁl.fbo C‘)M‘ Jﬁj) U’““L‘” 9 J...L?u U.JLQ_MJ L.S‘)"
A 41 )5 0,0 Baios Sl 56Xl olnl (6l s MAXQDA 5816 53

ail,d o oyl o,955b 9 8,5 13 BFauses Lie Last jo [oaze o0 zl el OV gae daaidly, oy, 5l loebl 6l
Cogd gl e 0,5 SIS pudlie Coxs g cdo ol 4 GBaus a8 i sl cpl ol Jlasl (6,1050S 5 (gamaiis
L e mlio g obwl b axlas glaosls a5 &0 (pl 4 ol oolaiwl adly, o loel ol p g5lwadin Jog, 5l wgde
9 ¢ 3280l coolo L_s)sTé.o.?' 30 Cedlad b gadiod il gy e 3 (s 00,8 J..QL e jliel g Ol b alh as s
s biires Oledbl o il o 5 5 IS LB 5 ole @68 5l g mlo U os ok baidh, oLL g loel e
] 00l &SI (V) o,leds Jgaz jo gl o Faiuses lie

OB o8 )l (S Lbcaren b S 1) oyl Joux

O Ogusd e Ao | G ) )
axlao
A4 Sy Sy S yo aaluls \
S oeedal

vy Soya> Hledls ) sy S ytabip

vf Sy Hbot! 850 S pole
f- Sy Hbotew! Sy ssboix! psle

oY Sy ol S0 ‘5&)‘5.01 Sy

v|le || | =

o Syl Sy Sy S ydali

90!

2y Syya> ol S 0 Shygel Copde %
LQlc

f- S 5> St Sy S psle A

A& Sy Hedils ) 390l Cu e 1




O 8 [y an 5 sk sy 3 S ok 8l s g O

R Ogusd e Ao | Comss ) L)
a>law

) 9o ki s | s sk )

Yo Sy Slstew! a =5 Gyl W

Yv &gl Sbolil S yo 590l o e \Y

vV Sor I s | e sk ¥

Yv S yga> Slsls S yo gl oy \f

YA &g ol o) S yaali [N
3

Yt Soya> Sl S yo U9l drwes \F

S

Yy Soya> Sbobil S yo e Siyaelip \Y

N4 Soya> ol ) S ydalip YA
=259

4 Soya> bl S yo PRSIV RUVIRW 9

w93 slradl

Sl Ghigel 10 sy sy Al Cale 5l oRiils loliw! SThyol i gl Jol Ban
oo Jol Bun 4y by wo glaosls (610508 wisT )8 :¥ o)loud Jou

i 5 slaus S slaus b slas

o Codlad pae +daly  ae Lialer il (oK 5,8
S Al o Cudiw pae- wode OYolsraay b KLis O g0 4y Jlaskollailsy conliw

St h_)‘)LEa.l‘_ olf;uL?--*-w)é wys B 6,5&[.‘ OO ‘_,,jfob+‘5,o.w) )...C
Sl g e sou g o S )olai- o Sl il Coonsy At cowsy o)y Al 5o il

ol &l

DI ) e ok | i Slacalls o e 3 3| et (s SO
Sl QBB g o) e by 399 3,k 5l g lwcddled- | wluls> LSas+olBasls slad o oBaels o4 el
Sblre 4 G pdy poyiws (ghlabo- | justatodd lu bjsel Blaml a8l bl oy ailiegs

o asbn | oAl laply  JUSl GlpEh wys asln op

Aol 09 Jlaecdl- | azsu )b a4 Slgrollasls  anwe)  y0 ol anss
Sanyd g aneej 4 dly | oBlasle 519 sl 4 (Ssly | Cumer (oulidipiatolSails S8 4 bl (SurolKails
5l (39 ogliiet omg )5 codlad p oyndls aSTr alKails
aey g S o SolalerelRuly an;

oLty Jlis) 5 55l b Sy alSisls




Vg Okl 5 sler (eas 3l Jlo Y oylad (e a5 sal s sl Sladllas Lellad 55 ©©

s 35 sbas

G970 slaus

b las

6..:[...9‘ 9 Gkch

Obgzmails (3,55 5 (5,38 3b-
5 S bl Cosi-

LIS

Ghmysh o i obemails Slbea 6,108,580
295 e Sasiirglly a4 olael nlEk bgmails
e Caghit gowl S g5 o Cusiitgolinl g gemiils
G o b oy pelesh lgmiils (6,518 pac ayauii+ LS

olasls

[RUSRCRRLEE

o pealeles

Cyd g LSl o
oBils il pealides

s S G S oo e
olKisls

cliwly o oliwl a8 prolBuils jo a8 Jlisle WSl
2,8 Gaday +olBisle jo 0508 Kl 40,5 S o+ ,ud
s g oKasls O Syad ‘53[&55.“9?9*’ JPRY] u.,l.wl
il aiad )38 (Slacoasnd I phomils Conndt g gmtils
Slp Ceop dprairaalizee Slla 0sS et e sla s L

SBaile g srenss

ey daliy yog anilil-

S 5 s 51,

o&c\bsﬂi S olgiils (e Z8yi ﬁb
9,L8; 5 GYsb 53l 9,5 oadicans Dl it crezdiws

Sy Sl GRlst patd (S0 4 (e Syl
il 130 e by e soles
QL,_, 6‘93-’“’ Oo9 9|&+Q15‘)o\ 9 )jb. aQ Gblfiﬁx

Blogsl g il oBTog3b mhans j0 (48,5 Jos-

laslay JLazl 5 ool o | oMbl pue +onsais gol (glyione i lgomils ool prods
Gar Os lgime ol (Gopor e (oSS
Sleow og jlolastonds o leie jo bradt Gaec
O (65 p000 ey (slgime (091 sralaliSHonds s 5

Oygal axwgs o5Tog3 L ool

59!

s b slaailis G,k 5l ol slaw s g ol oonis axiumes (soles Glacawlw b wy,o Juad,w jo o)y yob 4 aeliy ol
ML:J.: d)l}))dsduoy GM.C uJ‘beuTuMMJJHdJ.M‘S_w)}a]J@m)O ‘50._.»4:)].;& u)l.ol.x)jmfl; u‘)Ua.u‘

Ol Slag o Qlismails WS oo Jos w25 )3 (i s el 9o b5 5 Sirpaalin B3 L aS o gy

(2lolind (Fos Cuale (ol WS oo 0l Ao (ST (GLad Ciz g Ylaes Gla by wands sl J13; samlin L1,
ool gl b yo 4l 45 c05 g0 (258 Al ois Jiie (23l S a Jlas0 |y 0T 3l 4 ses (oIS 5 el 5 a3
S ol (A n Sinlan 4 (gla loxin ol b S oS Slgziols sl |y (logilly (gl pl b Wi co yol ol 5 e39h
oleT 5 iz slee 5 by I i Spiis prbae oy OB 0 4 (slofz 39 5ok (nl 2 VT o )led odigdaslas
52l goliswl b ol gy Lanzmo 10 o D 1 g g0 riicr a5 05 Gl Sl K00 j2aS 00 (uj0 S 0 5 ]

O ki polis eiiSien o o bl i 5157



OT [ 0an 5 Lpork sy 3 S (ke 8l (s g O

OMales G,k 5l o) (5w dolip BFaus S Ll oadzbocwl Olly (bl plislo a8l g o) e _o

9% slacadlad )0 o8l (Ylaon L aslllas (slaog 5 sl Olebiw ;o aslul b 95535 — ()0 oW 5l )l (oo 8
Blaal g comw;y Ll 08 ael ol 0,5 Gledl Wb W sl so (o xS — B iils slalad o Sl sles g5 5 g asli
203,85 o0 b aaliyy £53 (al (0 it s sl JUS Lo (390 (e ) sy el 4l S el (asiie o500
W aS olacas B g 3508 o )8 o o,y aS el Kin s il Jolss lay T b aS cals ol 3l 4 oyl gmils by o
St rioen Lol s oo 05l 00 o wat i (6 S0l g (SKi5eSilogE A ooy pae (pl ol Ky ki o] Lo
& Dleptls Ao o yiond e 5 s gl Sy 330315 ol & i | ke i L 55l (slaply JUis
B a2l oy ()0 ol diilo? 139y 55k (ol 2 Y o)l 0SS Lt S e gt 1) Gley (suye ael Sl
ol jlzlis b 45wl (slyimo Jfolis Cons] Koo 92 0,03 j9ile doliys £97 ] (59, Olaicead SO wile ol 0 5 0,0

€ogad oliw] 5 g2l o 4Bl 5 550 5 550 o Sl (K0 5 Ul

ol 0ilgs di ) gl dwhe o plE i) )oi’n;:.g.c S sy ol dlale 1 Sim 8 g a4 Alsly _ o

as el Sgliie Ao Slojlo Kid b 5 cwliianen «uygele coeiu b 4 dis oad it ol sl § Lo lvis da b3
&l il Sglate (6,58 oBiils o Conl (Sow gl o 48 )T a3 15 K 38g» L Cowlio? [l laicas oS iils SO o
S 5 69,8 sladjstiws hlia y3 (29,5 )15 05T g oo it sliul-gansils SMalas 50 &S o) haw ¢ Jlis
Gl (S5 ) 230 S5 s late lbogad 1y ey (gopd i a5l o (K eelaird lae Bls 590 55 oS>
Jesl LB 6,50 e 4 me Sl Ko (5;;3)'9.01 Liss G50 sobaisgal Gla w0 a5 coul o pl a4
W ;500 olLiils G 0 bol dguiee Jlbiil o 1ol ol £45 ol olLiily G 0P 1595 diiae ) o )locs saigubaliae aiils
X 5 bzl 5 Gloliw] Eotad 4 (K wdodeai |y dolip £4 ol gy 0l oo (BICLI Lmo 1> 5 oli] 4 5 gy
€l ol slac]
pb a8 el (GlaisS @y sl g9 (nl oo a5 ai Bls b oSS Lt 1 (g )b 1 ol Sz

t Loy s s olatel « 3o o dliy eyl )38 o s lagrils slot),) 5 louh K5 wll sy g s
(oS b S ) o b BL3 | 5 )5l oo wilsi oo asliyy (o oo IS5 ) oaT sl Ll )T 5 oliale oUlys
5 Ol s 555 ot s s el e Lle SLAE 358 505 5 LSS o 4 2
S i | 03ui 5 sl £395 > Al e IS in (6 Fobislolanmna 5 ulo> oozl aiile orie Sloyos
Sy 503, Ca A 1) Gligm 2l o) Wil oot JpeS pas b (255 )55 dasST5,Se wiile (i Sl o S
b avls (o ol Wiloo (sl 90 piiiads aiilo? :oils ledl 656501 A o )locs odigibalias g &be |y o] Jowass
S i b o ] e 13l bl 3 e Jll 3 Uy 5 Sl 5 s ol s U5 45 inn
ly Sl G0 dalip ol 0 45 (slyimo g clllao Li)hs Cssgd oy oS 0 jiieo Gbamaiils 45 Cal ol Gl S99 dzi]
o ol o 555 5 0is b o 1ol 5 Wiy ) 5 AiiS (o0l puleainl 5 AisS Lo
oy dalip 50 o Djgel Ao ;0 Sgmge 508 il Al g bt el t Sl pead il g y08 ay aaél o

Sy lanl jo 1) 053 oSl wisS S o Cile adis (pl j0 a5 0515 e 0l ligmiils gl o Cughl § wSate )y



VErE 0l 5 ler (@25l Il Y sjled e 35 58T s a0l Dlalllas Sulilas 55 O

izl oo ;5 5 LS 5 ol (plgzm—iils g aslwl oo @508 obgy aiS welas wlowl cpl 21y 055 518, 5w
ooz a8 8K 0k Sl (See Gligziils wams oo JSB ) (o) (oS el (Koo sla il slaog S g I
Bas el b Wlg3 o yol Cppl S g |y il ka5 0l arls Caillas A b lowia b S 1Sl &0 ol
393 5L cpl 2 V0 0 )led oauiS e Lie LS dguaze | saisles S5 sleai—ion 5l Glgmeiils slacn,d g 00,5 wilagl> |,
iSO g8 ) G Lol ol 0 45 azif g aiiS Cond’ i, coizei ] Ol S5 i a5 ol I Cand (Koo b gmeiiilon
CdiilCos cobilojlo (slyime 5 5l £o0 ol ol o ]y 055 otad 5 50 5,0,
Oli8l ley cdS b ediass 1o Glgmiils Cé s bg o)l cresd S asl p £o5 cpl Cople 1B le 5 crez

6LQ)L3) 9 Lku.u))‘ eLﬁbwjf_: » 6}5&& u‘)...uL M‘ysa od.niu_..m)d.u ul...u)?u 9 ou\_..uc\.._‘>9.nT le.bu,q)é aS Lo U"‘ L Jal.vsa
WS o S e igel jo Gbgziils a5 Sl yes ases JSi 1) o] san | pased ( Su; g ead > g acsl ansls byl
g8 o 5650 stller SeodlST Sl 2 g culem lasal, 0l wcate Sl o o Sliar 5l ol s Bees il ailg s
5 Sl ool Wlgi s shaard S b arasd aiile ¢ e Sl 25 (oS 1 S sbmyl oai] slacaibse sl (glaie;
Wb Bl g, Tt Wl o sy doliyy (laimed ils ledI Y o lons snigiiamlas ol 4l o, il ible
5 oy Bl j Sl Kan 5 s o V3o o0 ) DT edgdine dglpo XS0 glite sl iiSTh b Yiero 5 AiiSeo
((..J)/..Lf‘;)g‘z"d/'g;%.wd)‘; =y
o5To55 b o 3 Boee o)) (s avyd dolip 45 aiwd sidie ol i HEauS S i 08 Tos5 b 5 iy b
laST ol came a5 o b, 31 L W5jgel o a5 oy 5l 6T jsboay el (oo lagzdols 5 oIS & 035 o Joo
35 oMalss g Jlos! B3,b 5l aS il sloaly 5l ol (San 55 LS 5wl sl ol8T wms o U3 1, oliala sl 5
)L)fr)b LS‘OJ‘S )9.’04: ;h‘y‘so “).5‘50 J..Q.c C.Ia._‘.u ).:) )Q ‘Su..o)f) 5 _...o)b A.AL)J) as l.?U—‘ )l Ju._.»uLJ é)rual‘s» u&.us‘sa JM
9 Sl u.io.a QL‘S)U 9 RV W o P e “’““‘Su“' 90 LAQT 6oﬁﬁ| P O |) QT 6[.»0,.,)& QLijg:.iglo Ak
Syt 013550 Comle ol el Cppos i s |y baai IS b 65,5 ailsgle 1) loass wrisly o8T 055 ks, 3l 51 asy!

Mcj.éu L' S uL‘“’P oiils Ob.r)[rj u/.)/.._.u/;ubw/a wa/u.ia.o» HERATY) )5lg u;‘ 5 4 o)Lo..‘L Qlf.A.L;S;;S)L.i;A
5y O 4l gy 5 biies 4l 4 frdd WL ) 5 Ko d Wil dplo p LS 5 Wipl dzmple Lo 45
Aiin S |y T 22 o
obliwl sBaus 51 Jle (i59el 10 e (omyd aelp bl g BT i gy pgd Bud
iR 90 B s by ye slaools (651505 wiy T8 ¥ o)l Jour

e gbaas Srg7e sl b glaas

Sleay  gw ghoroslol eSOl Sa s

wolal Sa (g lwa lailiwl sole GlaolBays Joimresie Ol S& (giluaiget sole




ON [ Han 5 sk 55 3 S (ke 1,8l (s g O

i 35 glaus

G970 slaus

b las

OISy Sew y 0 Gl
Olgasls
Bt s S leante

okalKails

Ay 55 g0lasl +oauis lasbiwl Sy g gai+olBisls jo gl

sode g8 5l dlas oS pleie S

SRS Ay, ool

Olgzmasls el )b pdy S -

BUNUYS O RpeTge PR TE RS

olKisls

Qe S0 GBS+ ole Do 4 Solbs wjad il
oS prodds cwdige  S@ 5l gllae colatultle gaiellys
Sl kld bl IS 5 ok bl
Ay, Cogiitedns] Coadse (glpy goiediaor el

&yl

SeolST Cpaeds anwgs

Slas  Coant oSS

pRasls ol )Uazs]

o g0l (2l 5 slad -

Jos 5 anionil daiiue + Rl pls Coasd slx)
ShUsl 9,5 4ol + allasls o))l 4 gl oS
5 ol o 0 pBal Gl Shy oo or el
092 9 09 O 4 e S5 laglaint
O]

s S Pl o« aladler 2&usls

ol la gl s 6 pdyilash IS

e

slazel g (Solel bl
s ok 5 S A

@S>

S5 ol Caenh M Glgmasls  Sasligsys
d97ye Cundg I pLEGSE Gyl 4 bl
Ok 4 pla e 0,8 Joe gt g b conlitor s o
Coo Brgsiio ple (glo Cygn L el St golinl 5 ziils

Eoiie sode slajygl 4 pols

shos LhgR dngs

(Sl sl hge)

» oy Ol xS
0059) Slatuxdse

E5in g (€ Ol (6 51,8

G Lt B s o+ OliS g Ll 51 51,8 hgm ol
bylyd s g S0, Slpilly 5 g Ll b

slos b sl sloiml slolad s oS ar alRails




Vet ksl 5l ol o Y oyl (e S pel s aaly lalllas abilas 5> ©4

i 35 glaus

S saus

b gleas

S pSobralaladl 5 oloyzs 5l g Sobtsigml eduzmn

(2ly bl i b gk oUles + 2y )5 Sl 2

9 &2y s les drwy

Jos 1

4 Gpliadiee  Gai¥ed-
Obeiils
slacasdes 0 Bl

SRy

o g5 oltinie )k, 5 (I loJlony) (5,50l
3 Obgmiils 3 SSparelRails 53 ey 6xSSL
Coonhriaie (bl slos e (655 3l pe s 15 onas
50 &S Lo 4y lgmaily gy gair g plovil 4y loliwl agas

sl sleas sl

295 9 Tagd > )9

ool

SYRS CUNON P EIRVE T e

oKisls
Sled i)l 65158 » 9 25 B-

J -l

Sl LL3 jl slouh Jloliss 5 (o28lg Sl o0 S+ gzmiils
Groit RSl iduo 1.l Cysiiraslul g lgmeisls
ole GRS S 50,5 planent gale sleidlad o 25 0 4y

0,5 o olRasls B3 sliwly jor Jes g

5 ool L agse

0P LS slaty)|

g S5 L S5 393 0 -
GQJ-C
Lo jo sl g Llae aalysh

Esls

Jelstcalize sloolEans g ooyl b obgmisls fas Ll
Fe blitule ( Saad g (loizl ai) 0 oo b glgmadle
s b 3l oslitls elataly Ssn 8 55 ) pligmds
atlFees gy Clas l olaukggin lgie L oS
Ol jad+ b gmmiils glaolFays o o o alas STl

Sidls o (Kol e

PR REIOR

s Gz boale olls-
hrazs bl

659126 9 6,55k (b9

agolpit S5 Ol b ablie sl bgmiils 5l oolel
gt e IMs b 0,5, e lpe il
arololes! 0,5 ]S SUlgit o il Co e g (gaeilys
55 @Ulraglel gom 5l slotzl calem (051 o




T 0K 5 o 1555 53 S (b 2,8l s pu O

i 35 glaus B9 slaus b ey

L f5e 0,55 0 +hsy 5 3390 69,3 Oloredy (o Bl it pglas

P 9 5 0950 &l

ol S g pl B eSS Lin oBus 5l e oy aslip =l )lﬂ S 100 il golasl Say _all

S o 8 li] dnnge SO 0 o g G Jgud BB gloogaids 4 ols S LIy golisl S5 g gledSs 5 b 4 asl

o lad Lo yo o8 L ailigil (pulgd il goiin (slo dB 0D g5 (somw) (o oAl Bun aS el Jb o oyl

Ol s slitel o ol Sl Sl Slocsr )y d Clel o 8 (IS laca 5 SlikieS Loy S
s > slagty; g Lol sl (ol (ilow (slas Sug; g 40 a5 5 (AL laptncas B )b 5l (g5l it
S Sy ol Res 4 e a5 wiS o Fgyo |y 4eSt Oles 5 cpl Glsmnils (ley IS L 00 )T oo Hlauay o]
B o 35ale JSi Tgm Wliiion laaien; (51 53 (T 5 (oo 3o slagstg) 2 wST (Jlie plsiear 00,5 o solin
J5ed BB la bl oy, 5 ool aials gaugunzmali job 4 00l Cos slajlnia b Lkl gl )Lid S 35l | ol
il 5ol cnl 2 )Y ojlec suigiaslae S oo S bl dnnge 318 o 1y golin] S&5 ls bonts 5 a3l Sqama |,
5 Ll b sTUT g0 0 b gl ST 5 U i 45 g dalsS ules] ol o Glgiils (oold] (ST T a8l (L)
SSils ylas, Ko Wilptne 45 Uil 4z ppdly (S ol 5T kS (Ko olSeils Mo s ilae g Ceno] pancats oSty Loyl
sl ilaio g prmaio (el (i 45 das, 5l ol 0 g L w3l
a0 oo S b (AL A saz s BB b & oS col nl sl g5 0l BT (oo 1 LIS Ay cusd o
2348 Gaslosl (o yme ;3 53555 8 3k ) 5LsT (ke 08 oo 3l o b 5 (6 gls S 5l hgmils Sy
S e 5 5 33y e —amlI ) Ly 305 550 40 olaculs, b (ol bl ol aiile) aily 31,15 clacylad

Luly) 5 oy mf BASD WS o0 0k o GlacS 8 o IS ke Sla Il g osill Sla Aol 350 0 lgeiils
@ (s d 505 ool g (o SIS slatel Cogl 50 pege GRS WlIE S S (pomy (5 wy0 asli Sl g &S (5 S5 0
A8 aas 1) o 3L slo dbole adlgs oo e 0,8 1 0uSTh pae Loy S ) (ooles Sim b o uSe bl aolie
0 AL s i slocslpo 5i50] 5,50 40 JadS  toj i )0 A.ob’ﬁﬂj’[») el ol ol A o leds sanS S i
S ol g 5 9,8 0 oy |y Ao o (sl YR8 (00,505, 5 (s Sllanil (55l S ] (Lt g 950
((.o)ufgo}g‘é'gg)ﬁ'/;,[)’uﬁjjﬁ g w i o wa> slooy] 457 ibgzmiils ;I (plhi 5 loolSiils) olCiils
aiile ole g )l L gy ) (o) deliy a8 s ils ol guiow oS es Lis 1SS s st dxwg o

Gk ol plgmisle o jls oliwl e Hlgmeiils sole Coazed ol o canlil (18 cele Cdlas g Ty (6,58 Cdlas
L ool cd,n jl lial g alBisls slaslasliowl cCole ) Coadl (w05 g Guiow ;o sole i slacl DL, cole,

‘5‘)4 ‘) u,....s‘\) u;‘)j.a.)ﬁsj.a...a?uu...l}i_m.‘o)‘ LQH] J)Oﬁubﬁauywbw))a& u)LolJu \.\J)QATSAU LQO.DL)JJ.?



VErt Ol 5 ler (@05l Il Y sjled e 35500 s 2ol Sladlas alilas 55 1)

37 ol 3,080 ol e o L 4y i 2518 ags 5 B slaicrdsb g5 B ol 4 Sl se AL o (T o
g2 ey Aol O 3939 boyan g I 5 olas CaolST oo (OP 148 590 5L (ol o Ve o lec odiguiai>lias
o 52l pode Coamtld it Cdlduo b il Oy 4 dgeiio 45 09d co ool g i Codptuno | diadiils ui, Sl
€3S oo PG 0,00 15 oy oy doliyy J3 0 a5 Sligizmo g olKiils g plls slas o oS ol
5 lags,T e 51 SThel 5 6,108,505 ,b 5l a8 ol (6,500 dgie hgam Lils Glad > Cugn sl Cugh drwg ¢
b Jolas a5 aings oude oyl o oSS L 0,05 oo SO do) ) (o yd doliyp a4 bgoeiils i olo yu s
3y90 53 |y (goienn] )l ki S (gommwy pué Slo0lug, b cyloge (Sl yitia (55901 ,15 G,k 5l ax g3 059> 50 lanasiie
Bt Slo e e b lad e jlitel abox 5l Glosl Sim 8 am3 o0 &S] Codgn sl L5 0 90 Slaloe 5 48> slaceadly

Bk 5l el gz 2l s U3 55 1) g —2ils glady> Cuss sl e ol lad > slogis)l ST L els
sl |y 093 Sl a8 > L Cugn g 3las (olws! (oDl casadlg )b glaasi i b Jolas b glad > slololow jo o8 Lo
g2 ey ol Laugi (o8 Cogn oSS a9 S cils ledl Vo las sdigibalas ulul (pl 5 oS
S Cogo ol sldd > DL g Lo )55, doleie 50,5 9,0 3,50 40 dAXL i S8 (sloc lpo S0 500 0 [5).4
=y doliyy Lzl /00 5 Wlodgs 950 (50,8 055 no 0o 45 Cand 4950 018 g Meamd] £, L fole az S 0 gl
€S o oo o szl b pollao a0 5 o5 (5% 0 (e
OB drangl )0 e ) sy deliy aS Al Hob Gaion GBS S i (Gl sl yhep) les e drwg _o
Slojl g sloixl glalome g colan SUlgy a5 g so ailon " SLLS slaben" oloie 4 el as bgmisly Joe

Obgzisls (LS g aslul (Ylaan b oy yue Ol 33,k 5l a8 sl Lixo )l (ol sl aio 0,5 o0 o po |y ooy
A Gadad aliee gladie; L) 095 (8, g wainS Sy 1) a8 Sl wisS olaS e, |, aaSl ilgd a5 &8 e 0k
e o 5o ) (saeiny,l la s (s les 5,90 50 0,SThe b SS1Sg,50 slaais )8 0 3350 ol 8l gile  KigS> ol ie
slraadlio 50 Sopliwl gilwaSd 5 by (gaucaglsl cylo) Yae Cu e bl S0 gle 40w oo &l OISt
Lty ol 50 T oo Cowd du oy (myd sl 5l 21 comoypuf (6 S0l Sl yms 5o yb 5l el a8 cnl Joe iea solS
9 doliys o alo L;.L.:L‘»/)/UL}M/A ool o 4.?9.&'))6[46 ogP ailo QLc.S‘ o8l Y o e caS S Liwe
Sl s jile ise ol |, ol iils g e Sijgol ol s Al o g LSS5 ], T (o o 5 At oy
U 05s g ool 45 Al griiils adi 4 g LSl g5 Wsico L] dhavy 4 oy sy doliys jlooliii] Wi, 3945 o
iz, £ 15 g 4y ol £ 5ol b 53,
Olgzails ly olacs s sl b aS canl (| e (o yd dsliy ;500 )BT ¢ e Ul 5 5,0, slocs loe dnwgi
S lee ¢ oomy o8 S0l n 5 (297l Slaglosl el 398 slacadld )5 6 Slaids sl sl plsbl (LSS
Wiisn el 0SSl 1) 1,50 af cd ) asalgs 18 ligoe —iils «layod ol Byl 5l 0aS o Cosd 1) Sl 5 (5 pum,
L). uSlisls u‘)BL“" Ja_.»y 0 45‘)‘ ‘_gl.ﬁo)jL..wo 9 ‘saml) ..\J)aiv p...o_.a;)l_mﬁ Cod 9 s S0 pde ).’5.4 )9.lo L ‘) uL.o)lJu

e Sloslw o 3 ol pogdle Lol ails Lameiils () Jo il dxwgl 10 sogee (I WlgT oo jud 0yl L gaeils
SO s a5 42 F R Heb 4 WlE oo (o LI 5 6, Ken 1 S 5 sl Bl slag,b sl Coles mha s alox



Y 0an 5 o 1555 53 9L ke 2,8l s pu O

(S9deio O faoP 139y ooudie l 1 10 o led 0anS S i Lwl, fl o 0,08 Lt alivs o gl aVld o oo, 5 50,
delcs Hlazmlils (gl dppzi jf oolitn] aiile duxio O fso et g oo Gloy L0 ST AT 0 0s2g (o) ooy dolis 5,0
€ojgols GOWLSOL 4 ) 595 S8y S diilalo LS BT, Lo 505 457 AIS 5 0 plodl 5 (il 00 5 (5500
L Olsise o5 consl Gl QFaS a8 )Lt oS 5l (a0 (smiyd aelin BT et 50led 55,8 5 st o S9n
S 590 5 63l 59,8 5 Cagr o plbdunie 9 QLSS g labinl 5 pligzils (le Blis 5 Alislo 5 598 LS| olx
Bl wlas!  28ails slacl  cloix] Sloas sloog s g Dazlle B slaolayg, lSiils glacaw ;o oS lin 5 ,b 5

ez o8l 5l ) Sl e g Mlallie alol b cute Slas S oo Slowl 1) e Cu jgele 5 o)) 0 e
S g5 Ao b 1) Ll Gige g ools Lialidl 0g5 olKiils ay cons 1) ol slacl jg,¢ wilgs o (gldunto ¢ 2Kl
o an sl [y alCtils (slise] Syt o,y 5 dilapa (closSiif L3 sl ol ol 2 ¥ oylass 00iS S Lt
i s ey Aol AT G I olRls pale 57 (5 dad 45 G 5 AL eogd G ol SolS” 45751
5 plso /505 (5, Can dliolo & jgo 4 oKLl cole b ile, (sl i), cuani b g Ligdd Jhoo b dan 45 ] ]
€O 18 605 (2 a0 Wb Gl olKiils g b azil 5 0,5 (63l s Kas sloail>
Delas 35k 1) (Al pligar —2ilo (pein) (o —yd dolip popde S UsS Sloh))l g Lolfns Lagalee ¢
ol anlgs 15 Gl gl syl s olfags o me yo ilies clacsislsinl 5 beSin b doary oy | Ylwcan b somusy pud

ole gl o ot Glbgly b (Koo e ol sl 5o 0850 Sl o Dlegbge 9550 5 Sy o (0 S
5 £55 5 ST alex 51 daolSiols ilajl 52 iy ile 4 1, o] ol 5 wil iy |, bgeails olfus wilgs e calize
ailoyime (9SS 50 o5 Lits (sl Wil (ol 5 alizes glaolias 4 s | gzl (So505 Wil o uizred o Jgots
$lp obsxasls Sllg o (Jaes (golil S glocs Lo drwgs (gl alizes solSaus (om0 jo (285 )18l aws o
el ed VY ol oaiiS S Jiia wlasl pmad 2 39 o A5 Sl 5 me sl s odezmey eelotn] Jiloe Colan
ol o 35 o] il g3 o 45 ol L ol 3, Dl e 3 5, sl Sl i
09l pbae b A oS I Wisics 5 0,10 (5,500 ple g ol el b 45 e9550 g dlivo 40 il ], (sAdT 0 g 4T
€8 o] £33 I b a5 el 5k Gl o (Ko e sy Aol 5 ool £55 IS0 oSy il dpo T 5
5 AT 525 SaSASS i f by ()2 oy ol iyl Copie SOSISS 5 (AT 00yl ¢
WS o ey Ol il gl semw e Slasiiy slaaS b @l g Sleslw Ko y8 4y pols S Ly e iul Co s
(e Wil o0 S (oo o ) Wil (S5 951 (e SOl 9w o 13 Cuglsl o 1) plgmdils (s & (Slade
5 o (ladali o jgline Slaad 051 L yiawd ;0 S o Brgid ) w il (2alS g 28T ad as auS sl ol

Ol 2o )Lzl o ble 6 pdidllasil (595 5 (il Co e sl los Gl )lnl Wl o 525 wlsm 55 6T SlaolS S
L &.05)\) o u,....o.: ..\4‘5.160 u,_o.l.c [GoT- 6[..4(:‘ 9 uLuJ.A ‘ul;L...o.Q Ja.wy W) ﬁ‘)l w)).& wl.o} ‘qu)J usﬁ‘ ADO )l)ﬁ
st S 53 gy ol A ol s S L 8 Ul i (sla il 5 o sl L8 L ablie (sl (st

ER éfﬂ}@ml;«&: u)&.m}jwj u_w/.) M/}} &Jbﬁu /) JPL)‘Q")&[Q 4.7;..0[0 oj/j.o.é ML)JUJ/U..JL«J/)J



Ve L ksl 5l (ol o Y ol o e S pel s aaly lalas ialilias 55 1T

o Cole, |, jo,d bolas 5 M5 ol sae 0 Lol adiioo g plao 5 00,5 i id] oo (slyizmo b Ly (w5 )0 1, deol>

€l ol legSge ol o ) Glszaitils Bro 5 3,550 oo 40 X 52 457

(cn

:] Sl aapt 5 usd oe Glysy
Sl Cugs amwgd Jas 50 5 ) SBIylge anwss

c

skl T e Lo SuiSs g LABI A5 Cugdi (il Sl Jbga) wlas yhed anwel

&l ' : &

385UsS s oyl g Lol b agalge | a0 845 o5 Laeylsilianl

WY Y
(cm ImEs —&
Saoob8T i anuwgi e Bigel 33 sl ) uwps teln adis 3 U0 il oy Cushi
\J

@

e Giigal p3 o) 25 wwys aeliy

—— @« &
Bl g ian i) 3 uwyd teliy Cysle o8ligsli g iyyls
4 7 4 » \,’
v
] ,
/
Kinys g digo) @ diaailg :j

© p wiilyo dlilis 3 026 @ awbiel

@

Luisl g ibsle -
e B WSl g phad

Jislo 186 3 sy ué

MAXQDA 13310 5 31 oolaiuwl b T b 9 )67 9 (o) 35 (owyd 40l camdlo Soilods Hlogei . oI

& 35 A gy

olis bzl 8,5 1,8 w050 Jlo Goigel 5o S ey 4ol pogde 1ol lobiwl SThol o ragh ol jo
5 o aziSL g e W baaalp ol ool 105,50 5 aNous ooz (ue) ) (s vy ol Cuole 45 was o
B0 5 o) b sl yy (nl opizeen Wijgel oo 4 iigll Slojlin g 5 wasd a2 g osmlitie G5k 1 b T gzl
5 92l SLBeSIES w0 1039, wOLeles 45 sl a4 taidd o &y S o, e 5l 2 LK 5 009y et LSl
Lums p iy g aie & aely (ej ) sy® Aelip 500 om0 1 (655 IS o ol B (s 1 SRy
ol 5505 6l Fhus il Sglitie 505 Lams 1o Cel Sas il Joud B L 3850 olSiils Sy o 4zl s Cl o 0]
g sl g able 5 09 Baile 5 crems ()09 ol pealiadis g 5 y08 4 atiel (o9 sBT095L g iy b Jolis laasli
2593 n St 1y Sl tils 58, 5 e 13,8 oo JSb S0 Sl B 515 e & loasly ol Syl e
sl 551 LT ae sl e 5 b sl o i )5

Sl oo 4z (o)) (spo 4ol Coplo olRails plolivl ol ply igigh Jol Jlgw

Loy Lozl ool T (09 ST g (o (e oy Al Sl lgie 4 Al (gl (EaLS 28 lie o8y pl
540,25 wdalin 3,k 5l oyl og b e ools (o350l Coliio ay bl Ay 4 w0 IS )0 55,8 a5 s Sl 4

b sy sy aoliy Qigd cod ool Lol ".\;_Slou_a Lagd aen” a5 s e bl wgd o wds 4t slalua



T 0 5 ok 1555 53 S ke 2,8l s pu O

& g go a1 gal S5 B2k 51 oyl and oo IS5 1) Jid) oy (St b Ml (30 do 2,55 5 (6,185 5L
algdo progd OS o Jos died ud S8 0 0 L_g)k\f).ub. 50 Lol casilo oo ylass a5l oyl e . o o slodaliy
(o) S o 5l gyl (S0l Sl b el G o S0l (50 5 (o i (it sy 4ol Seals Glgisas
B pawoy 6500 5l z )l 4 aiie Jlo o sl ol wise LSl s asl g0y o jliess b o0 sl oS assle
B T e oS ll Meles samlive b eaSiils slovg pal) 10 34390 (GlagKiaS (5 Ko o il o S5 1) WaolEays g oitdl o
i e aebp Caple Glareas dlsie (rregw Wload Sl Gree Jlo Gue )3 9 095 4 355 il 5l a5 Wb e
O St lagi)l g el (ol Lapms b oa s aidpdy (glayld) 5 Slao .l Sim B 5 (o5 atej a4 o] (Sily
S s il 42 8550 A5 390 J5eb W el S e e Lammo 5 San 5 L Lnlonie 5 il el glice
Sl S 3 Sy g, cnl sl |y 093 (ole (She s Sl i B8 K00 S0 ar G 5l (G (5 iy aaliy )l
Sl (Ghoiy sy by slacule S| K00 (o g oS Tog3l g iyl g oo By Sl beaieej cal 5o Gtaleny
T 5 Ll aims oo JSs ailalST alST gus 1) balis, g Lo sl 5 s oo 5510 o Tos5L & yso 4 il 3l o)
535 s amsie Sl G [y ST L Sloass el (K s iils g ga SISTyol (68 JSE o 5 43S o os
g Sl g LT oLl 0,5 pledl b (izmen )38 J"“L’ Oz 5o 293 ool 5 053 Sl oldl Sps 09 (pl oS
iy o welin Seale Gl a glaadlie SIS (S Bsamlas By ) oo i 4 e (2o Ll s
1y olgs 5o 990 5,08 gla sl el )y o w0y anlp il dolip £55 (ol (o9 (ool pealad s g &5 508 @ a_iél
53 5oke 4 ailoacs oull, ar Sl s baplaS g sliee balacs plaS aS el T 51 S b jlwa ) S o Cu sl g Saie
L lsd nl izl osos 2 Canbg 5 Bl ol Nl ol 5 8] (09 5 cEL Sla s, plaST 4SS (e s
gy aalys 135 5T Cal o) e Jlo 40 nS Ax 5 355 o 3090 oS 4> aSl L LI & 508 gla sl opl o 08 o L5
oo Jsb 8 semd yolie ol 3l GEAESES Lo 5l & sl o £55 0l (3992 el 5 grrexS s (e i
S 5,8 @lelas 1,k 511 ez 5l 0,8 o LT . ciliS salss lsmils 5 g ke 5 Bros Ol g 9g oo arll
sl loaay, u‘)...:is gools Sis ley Job yo 1) (S ol g ol «ugp oad A ilil Ol 0 ol ains oo
dgio fnin s wolip Sople )3T 00,5 oo adly Jge (Bl gLl s oy s iyl s SoBIIS aalss
@ 6,58 S, L8 o | byl 5 e, S 05Kl e |y sible sla STy Sl b el Ol ogr (il 5 ible
W To55b el g asliyy o ol b bl g ) e lF cie alF wils ible 55 odlelad ol 5] wmlys S
Sl b iy ol s 3,55 sl g plell b oyt (S 9,5 o3l ] oz 1 s, Buike ible S s e
Brown, 2005; Kim and Jung, 2019; McCaughey and Wells, 2021; Kim et al., 2018; Hagee and Bram Tsabari, ) s.é>
(2011, Fathi Vajargah, 2015; Bazdar, Fathi Vajargah, Arefi, Farastkhah, 2019; Bazdar Ghomechi and Fathi Vajargah

Sl cdllae

failbioe 4z Jlo igel sl bl ol wus 5l (onj 5 (oo aaly @l 5 BT :5k8931 p99 Jlgm

sl 050395 Slaaxdse ;0 O ko 5 1S 65 4 g (Bly sLis yo Pl > 0 08 Sl (oe (98 axg
B 6 S ol S altis o ol S5 aile lad o Jol 5 Sl (SIS g (515 (Al I 513 ge g9 0]



VEet Ol 5 ler (@05l Il Y ojled  Jlo (35500 s ael  Slallas Lablas 55 10

g des hgr jloolai Ll L L ans o Co )8 gz iils 4y aS Sl il g (28ly slacoaBae oln! b wiled co Sy
30 S 1 o oI5 (29,5 slaoge n wile slacdled Jolds cpl ol SaS (hge g6 cpl Argy 4 S > ) Bl
3o S o oligme—iils Cudbae ;0 ((igd o5 oyl Cusal il dsale o 28ly Sl o g slam! slocidled
Slod yo dlie Jo 5 6253k 025 otz p 38 ed Csl b e (S59,0l odezn slio b 6,5k 5 (lruamadle 6
L agzrlye o oLl (Ul araf ol (6510l 5 g pdydllan algiio (rpngs sl ,509) ol Slo (S cnnes 3 s
OlrgelL2ls 4 b« dun) ) s w0 yd 4ol o HFaLSES L olFaus 5ol o )lil Sus; Ol g b il da 2l
ol a5 lan al AL 3952 550 y5b i STty e 5 SIS L5 0 o oS gl € o jpulis ], sl e
5 tloix! Colas 0,9] s 4y e S5 (bt 7S Sblgs calias Jo o yia] Co e asile oS sl le
4 yate pl @l g 6T Gregu S SaS (65510l 5 (s pdybllanil (b5 50 Glgzitils 4 hlex aome bl 5 eloiz]
Gk 5 Wl ool (i s o aslin 50 930 e (5 S50l IR by plajls S 5 (Fiod ol ol
ol T s 4 S loiz] glacdld jo o8 )L in g Codgbin o dbul S i oty 25,5 slacadled
5O oot i ali e 1l aaS 0 SGS Bun cpl a0 STt sl b)) g oSl g caSe o alise (Kin 8 sloasliy
Oy le S oo SIS (sedun g 3l > 9yl w0 Lol w g aals bgme aily uds 4 slexel g oSSl ol 58
G2y sask (25,5 loojey i,k 5l o lee ol il al s Jas [l g a6y 51,00 4 wiiS (63,40l
xl 2 0958l ] pe Cwd 4 S o8] B (6 pen, lacaabae ;0 aad o o)l GLgztils 4 aS Slaies ) g i e
ol Lgmatils 4 aS SLad sloul ol sube [l Lo lpe (pl drwgs 10 Wil oo o (5,8, 5 IS sla JTons! oS
L agzloe dlgio yuazeiy 010 die (pl 10 sote Hlonn (i S ES 5 6 S el jo g 0S )l | 095 Ol aes
S50 g dig Ld] calisee sla by, g LolBaus L b aiS co S bgmils & Bua () .l ggite slayis,l 5 WolSays
2,8 5 cloixl slaaie; 5l (hgm—zilo b Jolas 55,k 3l Wlgh oo ol o Bb ar ol elosxl g Koo 3 £ 5l 6 2
Sl 2 Al (] o 4 il cloizl g (Koo )d slacdlad jo 08,0 g cggiio SYlhe 5 LS asdllas walise
IS 3,95 e yeb arcalize Gl 5,0 L wS o SIS lgme sl ang o)l ] s avpl pal g ]l ial38l s st
&‘9_“..: (e | 4o )L...u) e..\.t‘d.d)f IDLQJ‘ l.@olf..bb 9 ng_i&)B )l 9 ;ﬂ.ub )‘ as Laso)a).v 9 sy &.AJUG.A )‘ oolal
Obszils a4y as LLad sl .aiS SeS Gua (pl 4 Bilgt o ggite olaixl g (Kin s o lad jo S jLine 4y 550 il
alsfo fyai B o)l Ao ol )0 seee Sl i WA ST dl au ]y 055 sleclTaus g Sl s w0 oo o)l
olisl S5 sla Ojlae o9 Jle ijeel Bas aS Jl> 0 a5 ams e ylitd pagie (ol .l (golinl S g5l ot
S bs, 9 bl dajlria b oS oS Jelow g 4520 1) Pl 9 oS S8 plaby; 4 oS Wjgale slalole 55k 4 ol

olal glo gzl b B jlte e sl onul (5glS Wilgs o ) il Kdlon ol a who b it G jo ) 6,8



TV 0an 5 o 1555 53 S b 2,8l s g O

5 s cyratin a5l o ol Sl ol (Sas ool Loy olisl S5 iy 5 ) 055 S sgame |, 3ol
Coghs aSh o Siils canS hagd Jle ijgal ol colé (o Banses Lie ofass 5l o)l oS SeoolST Case s drwg
Cag ool IS 0550 50 rizred Gl il 5 (Bl Cuad B Lol jen (s les L ol 8l 4z )LSs coak
(P bl el 361 Lol o () sl anils il HUasil 5 g0 " SeoolST Capaies” b B ol oyl gl
Oy gy g0 Aoty clin 2SN dxal> o aS cll ezl gla )l g g Sladss §Me (glad > sl ,lid,
5 domS 5 Sysls g oy Sy a2 b 55t (sline & Wghe cpl il o)Ll ot (0 TS gy i 4y o)Ll Wghe
5 Lo o8 ils) oBiils a5 hlas mlas a5 )lo |, ol el o319 00,5 595 5l (5,15 bl 4 Eo s &S Cowl Shgiils auzas
oo 5l adgie et 0T 0 5l (0 3L iyan g Lewdi e wdyls daim sl saal a8 Slagmeails 5 (sl
2 e Giisel Gl G el ol 00,5 o0 )] e (e (s Asliyy a5 sl (glad > Cogm axng S e Lt
95 S st i SilaSed Sl (pao B L (G ) sy Aol S (oo Az 1) gl (lad > Cuge 4 (ol S
o357 e il 18 L Joles o3 35 oo oS5 | gt 538 el ool (5 (Sl S B me 5 38,5 )8
5 AETHRS Sl ar sonjnj (o) woliy @l 5 T plsiear algiio n3l 5 o)l gl Cugp de i )0 cops GEES
S Gisel 39 ol e 5 Sl St ool 093859, Sl el nl 8l 0 LA Gl S e (Sla S
lp Qbgmals Uy p Silg oo (i) (s )0 40l (G0l ladalip g (o 0j9biie Dloss I 515 0S5 0 W ST
Sy obul g bl by (S35 5,55 pllw Jobss (lwdae pllios (ulex slaaSis sl &5k 5l oyl L ablie
Chong ) sxios zulis b idu ol sloazsly .o,liS 5k was oo Cumsl 555 5l cudlye 5 2ET 00 aras & ails Sua

and Nelson, 2022; Pirlejowski, 2025; Brown, 2005; Fathi Vajargah, 2015; Bazdar, Fathi VVajargah, Arefi, Farastkhah,
Syl bl 5 o 9wen (2010; Bazdar Qomechi and Fathi Vajargah

Sl 5 sl L 0tilsi oo g 42 e Jle (o3l 10 oty g (somy e Slodyz o 35 503 0529 L eyl ol sloadly

S5 Slamgi glaasky 5 (o (oig0l oty J5o5 aiw (I Slaal (el prigd Lo je ol Jlo Gijgel pllss sV,
5 ool a5 o gl (Gl dils (slady> g o sla o dxgi (g0l CuiS Gl ) alox 5l (s 5lid g wliizg cpsle
(2 =y Sladsly 0 b o sl 5ok oS g (go—miy e Sldae waxgl 9,0 ‘69.)51)[5 4>, ol
5 shee hm angi o Jlte (gl S go Ll |y Sl (ol (ST SBlaal 0028 Jugad 5 oo 25 ok g o iz 0
boaidly oonl 2 ogdle ol Scalon wiailys 5 B (Slasl (9,08 S 32 J5785 i 3B L epligmtils )3 00, Slo )l
Gl 5 9zeiily S5 CuisS slamsls 3 4 wlgs o bgmatils il Co poe g 2T a3 (550l ae o
Soaely 5l 50,0 5 S e calwlid Glate ol 5asST S ol wST 3550 psle &)l Slacsliw ;o a5 g,
> Sl oy Slaal ple os (Saalon jluaies; aSl wjlgo by, |y e (5] Blesy ol b & (e 2
sloasly (Hhb dacewlw ;5 S5k ln plue Wl oo Giaghy Sloal (nlple b oo (ligzails (o8ly o)l
5550 9 el JSb 4 olpl jo Jle Ghjgal (gaws¥l slasiw Blaal b ol 5)ls sla,S g5l ol g ail gl (5590l
sSisel Olnae 5 OIS Enls v sl 1y 2j 600 Gloar o5 Glgin ol 00 S Sl 5 ouay Gl Comnl 4z g L

bl Gk 3l Wil oo clis cplsccil (6595m0 (S sy oAl A S Lg}L‘aolfT 5 bl dasl oS sl



VErE Ol 5 ler (@25l Il Y sjlad o (35500 s a0l Slalllas falilas 55 Y

ooy slolas coul o3Y (g0 08,5 S0 i o] it g Cude slaswls b ogd Jeol> awslul b aslas § obgmiils ol oo
)l pg—w b alS i SIS g Cogl (e slodsliy Cute SISTE 08 Saales @08 b 65 Shn s 8 5
Sl Al adlgi oo a8 S olit] S g alie S sl lie (oe (P98 da g 4 dS (028 5 H97e lie Slodsliy
sloaslyy (b jo ) @8 Colealid 5 Slojles oo 8 bl (LIS sl o) lozr 05l diadan |) (e slaasl
7y 09h ool (lgzmils den (sl plyy slacuo B 5wl 1alS pansy et slodelip plpb lasely b aiS Ll ijeel
loaslyy b1y o Bl oo 5 sl (59,0 ol il )0 (il Cupae 5 (2105 (g5l ol Sla Lo olnl
Uh9e] IS elals m g sVl sl b ezl bL3 )| Eyles 0,8 oS 55 oloin] glacolad g Lan (6,5 o 1o0,5lin

Digd axd 5 4 ,9iS bjgel Blaal b Kiales 5 Slles &jg0 4 lbaog ol 5,5 )18 axg5 5 50 b Jle



A 5 5 o 1555 53 LI (b 2,8l s g O

Referenc
Arefi, M., and Farastkhah, M. (1928). Explaining the concept of shadow (underground) curriculum in

the Iranian educational system. Quarterly Journal of Curriculum Research, 8(2), 274-245.

Bazdar, M., Fathi Vajargah, K., Arefi, M., and Farastkhah, M. (2019). A study of the underground
curriculum in the field of ethnicity in the Iranian educational system. Journal of Theory and Practice in
Curriculum, 6(15), 346-311.

Bray, M., Kobakhidze, M. N., Zhang, W., & Liu, J. (2023). The hidden curriculum in a hidden
marketplace: Relationships and values in Cambodia’s shadow education system. Journal of Curriculum
Studies, 50(4), 435-455.

Brown, P. U. (2005). The shadow curriculum. Teachers College Record, 107(13), 119-1309.

Chong, K. L., & Nelson, P. (2022). Curriculum as Shadow Play. Journal of Curriculum Theorizing,
37(3), 17-29.

Doll, W. E., & Broussard, W. (2002). Ghosts and the curriculum. Counterpoints, 151, 23-72.

Donahue, D. M. (2018). Service-Learning in Higher Education by, for, and about LGBTQ People:
Heterosexism and Curriculum Shadows. The Wiley International Handbook of Service-Learning for Social
Justice, 123-144.

Fathi Vajargah, K., and Bazdar Qomechi, M. (2019). Underground Curriculum in the Iranian Education
System: Its Definition and Theoretical Foundations, Bi-Quarterly Journal of Theory and Practice in
Curriculum, 12(34), 62-78.

Fontana, B. (2018). Hegemony and power in Gramsci. In Hegemony (pp. 80-106). Routledge.

Hagay, G., & Baram-Tsabari, A. (2011). A shadow curriculum: Incorporating students’ interests into the
formal biology curriculum. Research in Science Education, 41(5), 611-634.

Hill, D. (Ed.). (2002). Marxism against postmodernism in educational theory. Lexington Books.

Jung, J. H. (2018). Decolonizing educational/curriculum studies in East Asia: Problematizing shadow
education in South Korea. Inter-Asia Cultural Studies, 19(2), 269-281.

Kim, Y. C., & Jung, J. H. (2019). Conceptualizing shadow curriculum: Definition, features and the
changing landscapes of learning cultures. Journal of Curriculum Studies, 51(2), 141-161.

Kobakhidze, M. N., & Suter, L. E. (2020). The global diversity of shadow education. European Journal
of Education.

McCaughey, M., & Welsh, S. (2021). The shadow curriculum of student affairs. Academe, 107(4).

Mouffe, C. (2020). Hegemony and ideology in Gramsci. In Gramsci and Marxist Theory (RLE:
Gramsci) (pp. 168-204). Routledge.

Pierlejewski, M. (2025). Producing the shadow curriculum: An evaluation of recent changes to initial
teacher education in England. Journal of Education for Teaching, 1-14.

Richardson, T. (2011). Navigating the problem of inclusion as enclosure in Native culture-based
education: Theorizing shadow curriculum. Curriculum Inquiry, 41(3), 332-349.

Richardson, T. (2023). Navigating the problem of inclusion as enclosure in Native culture-based
education: Theorizing shadow curriculum. Curriculum Inquiry, 41(3), 332-349.

Sabet, B., Kazemipourkhabazi, S., Habibi, A., Kalantariun, M., Khani, H., and Alborzi, R. (2014).
Improving academic performance: A shadow curriculum approach to preparing medical and dental students
for comprehensive basic science and pre-internship exams. Journal of Medical Education, 24(1), 112-98.



VErE Okl 5 ler @easFLE Il Y eslad (Il (3550 s sl Sladllae dalhad 53 14

Salimi, J. , aminnibag, A. and Rezaei, K. (2025). An Analysis of the Factors Influencing the Acceptance
of Curriculum Innovations among Elementary School Teachers Based on the Concern-Based Adoption
Model (CBAM). Teacher Professional Development, 10(2), 149-183. doi: 10.48310/tpd.2025.18345.1844

Salimi, J. , Ghobadi, A. and Aminnibag, A. (2025). Phenomenology of Teachers' Understanding and
Perception of the Concepts of Curriculum and Lesson Planning. Learner-based Curriculum and Instruction
Journal, 4(2), 109-135. doi: 10.22034/cipj.2025.65834.1228

Salimi, J. , Aminnibag, A. and Alipanah, S. (2025). Exploring Teachers Perceptions of Curriculum
Implementation: A Qualitative Study. Journal of Management and Planning In Educational System, 18(2),
119-144. doi: 10.48308/mpes.2025.238721.1554

Traetta, L., & Doronzo, F. (2022). Super-ego after Freud: A lesson not to be forgotten. Elementa.
Intersections between Philosophy, Epistemology and Empirical Perspectives, 1(1-2), 153-161.

Uhrmacher, P. B. (1997). The curriculum shadow. Curriculum inquiry, 27(3), 317-329.

Wood, K. (2019). Zizek: A reader's guide. John Wiley & Sons.

Wright, E., & Wright, E. (Eds.). (2019). the Zizek Reader. John Wiley & Sons.

Zizek, S., & Zizek, S. (2002). Did somebody say totalitarianism? Five interventions in the (mis) use of
a notion. Verso.



