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RESEARCH IN 9 Abstract:
CHEMISTRY b =
EDUCATION = Background and Objective: In light of recent crises such as the COVID-19 pandemic,
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distance education has become a vital tool for maintaining learning continuity within
educational systems. This study aimed to identify the challenges and key factors contributing
to the improvement of distance learning quality from the perspective of students. Methods:
This applied research employed a survey—exploratory approach. The statistical population
consisted of 385 male and female 11th-grade students during the 2020-2021 academic year,
selected from public, private, and SAMPAD (gifted) schools across urban and rural areas of
Shahriar County. The data collection instrument was a researcher-made questionnaire with 55
items, validated and revised based on expert consultation (Cronbach’s alpha = 0.88). Data
were analyzed using exploratory factor analysis (EFA) with principal component analysis and
Varimax rotation. The KMO measure was 0.944, and Bartlett’s test was statistically significant
(p < 0.001). Findings: Six principal factors affecting distance learning were identified:

How to Cite: Azizkanzadeh, A., Hashemi, E., interactive and motivational content (22.06%), psychological factors (8.31%), the educational
Asfa, A, & Mirzaic, R. A. (2025). Identification  System/platform (8.17%), hardware and internet access (6.05%), supplementary educational
content (5.70%), and type of assessment (3.43%). Students reported the most significant
shortcomings in motivation, teacher interaction, internet instability, and anxiety. Additionally,

and analysis of the factors affecting distance

education from the perspective of senior high
there was a low inclination toward project-based evaluations. Conclusion: Enhancing human

interaction in virtual environments, designing engaging and purposeful content, improving
digital infrastructure, and addressing students’ mental well-being are essential not only for
improving the quality of distance education but also for fostering a more human-centered,
DOI: 10.22034/ijpp.2025.2021841.477 equitable, and sustainable learning experience.
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Extended Abstract

Introduction

The convergence of global crises, extreme climate events, energy instability, and pandemics like COVID-19-has exposed
the fragility of traditional education systems, compelling a rapid shift toward distance education as both a necessity and a
transformative opportunity (Aghakathiri et al., 2012). Technological advancements have liberated education from the
constraints of time, age, and geography, positioning remote learning as a cornerstone of modern pedagogy (Zahedbabolan et
al., 2021). While digital tools demonstrate efficacy rivaling in-person instruction (Abdoli et al., 2015; Sharifi et al., 2019),
persistent challenges such as inadequate virtual laboratories for hands-on disciplines like chemistry (Mohtaram et al., 2023)
and disparities in digital access threaten to deepen educational inequities (Ozdemir et al., 2018). Socioeconomic divides in
device ownership, coupled with uneven internet infrastructure and low digital literacy, marginalize vulnerable populations,
while educators struggle to balance technical adaptation with fostering engagement (Bakhtiari et al., 2021; Rasmitadila et al.,
2020). Effective distance learning hinges on well-designed, interactive content and robust teacher-student interaction
(Anderson et al., 2004; Zhao et al., 2009), yet systemic gaps in feedback mechanisms and resource distribution persist
(Tabebardbar et al., 2021). This study examines upper-secondary students’ perspectives to identify barriers and opportunities
in remote education, offering insights to bridge divides in access, enhance pedagogical strategies, and advance equitable
learning ecosystems. By prioritizing student voices, it aims to inform policies that align technological innovation with

inclusivity, ensuring education remains resilient and adaptive in an evolving world.

Methodology

This applied, exploratory survey study employed exploratory factor analysis to investigate systemic challenges in distance
education for eleventh-grade science and mathematics students in Shahriar, Iran (2020-2021). A researcher-developed
questionnaire, refined through iterative consultations with five chemistry education scholars and twelve experienced teachers,
distilled 100 initial variables into 55 validated items. A 4-point Likert scale (excluding a neutral midpoint) minimized response
bias, while Cronbach’s alpha (average o = 0.88) confirmed reliability across six identified factors.

A purposive sample of 385 students exceeding Krejcie & Morgan’s (1970) recommendations for enhanced precision ensured
representation across gender (68.6% female, 31.4% male), school type (65.2% public, 22.9% private, 11.9% gifted), and
geography (95.6% urban, 4.4% rural). Academic performance and socioeconomic factors were contextualized to address
infrastructural inequities. Digital distribution via chemistry teachers facilitated participation, with KMO = 0.944 validating
analytical suitability. By prioritizing student voices and methodological rigor, this approach balanced theoretical insights with

practical solutions for equitable education reform.

Results and Discussion

Exploratory factor analysis (PCA with varimax rotation) of 55 questionnaire items revealed six core factors shaping the
challenges of distance education for eleventh-grade students (KMO = 0.944; Bartlett’s test, p < 0.001). Despite eigenvalues
suggesting 11 components, the scree plot’s inflection at six factors (explaining 63% cumulative variance) prioritized
interpretability over statistical thresholds, aligning with Tabebardbar et al. (2021). The dominant factor, Engaging and
Interactive Content (22.06% variance, o = 0.97), emphasized students’ demand for dynamic, teacher-designed materials with

timely feedback, highlighting gaps in motivational pedagogy during virtual instruction. Psychological Factors (8.31%, o =
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0.82) underscored anxiety and peer interaction deficits, resonating with global reports on remote learning’s emotional toll
(Rasmitadila et al., 2020).
Infrastructural challenges emerged through Educational Platforms (8.17%, o = 0.86) and Hardware/Internet (6.05%,
a = 0.79), mirroring disparities in digital access noted by Ozdemir et al. (2018), particularly for rural participants (4.4% of the
sample). While Supplementary Materials (5.70%, a = 0.63) and Assessment Methods (3.43%, o= 0.61) were less pronounced,
students rejected project-based evaluations, favoring clarity in grading criteria, a tension between innovation and tradition.
These findings stress the need for holistic reforms: enhancing content interactivity, addressing psychosocial barriers, and
bridging infrastructural divides. By centering student voices, this study advances equity-focused strategies for resilient distance

education ecosystems, urging policymakers to balance technological integration with human-centered design (Dewitt, 2020).

Conclusion

This study identifies six pivotal factors shaping the efficacy of distance education for eleventh-grade science and
mathematics students, ranked by significance: engaging and interactive content (22.06% variance), psychological well-being,
educational platforms, hardware/internet access, supplementary materials, and assessment methods. The dominance of content
quality underscores its role in sustaining motivation and effective learning, echoing global calls for dynamic, teacher-designed
resources with timely feedback (Zahedbabolan et al., 2021). Psychological challenges, particularly anxiety linked to
technological instability, highlight the need for emotional support structures in virtual classrooms, aligning with Rasmitadila
et al. (2020).

Infrastructural barriers, such as unequal access to reliable platforms and internet, exacerbate educational inequities,
mirroring findings by Ozdemir et al. (2018). While supplementary materials and diversified assessments emerged as less
critical, students’ resistance to project-based evaluations contrasts with Anderson et al. (2004), suggesting cultural or contextual
nuances in assessment preferences.

Practical implications include prioritizing interactive content design, modernizing digital platforms, expanding mental
health support, and bridging the digital divide through equitable resource distribution. However, geographical constraints, self-
reporting biases, and unexamined external factors (e.g., familial support) limit generalizability.

By integrating these insights, policymakers and educators can cultivate resilient, student-centered distance education
ecosystems. Future research should explore longitudinal impacts and cross-cultural variations to refine strategies for inclusive,

adaptive education in a digitally evolving world.

54




VoY Cyoge YO bl @)U

V¥ o) V0 16 )S55b o )b ZY—AY olxio F D)w R4 0499 ‘GS“.'."; J},OT B 0.;“93'3.

VEF ol BVt hpdy 2ol

VEOF o) bl g

FeFI—ATV sl bl
PYAY =TTV 2 oSig 51 Ui

Ol39eT it oSS 3f 199 ot 3 3907 3t e Jolgs Jubd g stlulid
CudS Sgut 9 ol T 41 (05 335995 S 350 dhawgio P93 0599

o907

Ol 0 ddlais 03)9){.5013)‘?'\‘ o /wa| Olnl el c ol y Sl 0 Con i ol iyl pole 0aSLASIS ( cand 09,8 IS 550 Byl LY

Onl el o) b yud s oKl by pole a8l ¢ paud 09)S {1* aiile ag)l¥

el (alid (o) dued pud oy olSutils o pwliitily) (658> Ll 95,0 ¥

Sl et sl Sl e Sy oSl sl ple aaSEIS ¢ sand 08,5 10 e dlliss Jguo ¥
e.hashemi@sru.ac.ir :J s odies 5 S5 S ot

oS>

el sl Sl ol 4 b3 ol ) Siigel LS e 5l G0l 4 5 L idlal 5 Ay
Ul 55 e balse 5 e illr pluld rags ol e ol add s (S5 sel pls s 585k
S il £ 515 63,208 wnllae cpl 5y, el Oy gel yils o8 5l 5550 £ onl kS
5 he 5 (Fao b (A3 slhe S eanil Al ey 5 5 Sel 505 TAS Lol (65lal anelr 3
Gl e iass Sl 55 \WAA=VE e Jiasd Lo 5o Gl el Ol g olws) 5 5 ,es bl
WD L mslzel 5 2ol Olamasite oy5lin b o lb 51 e 4 35 455 00 Juls astlu G
eslinal Sleyls it 5 bl adl e 5, b BLEST Jele s 51 baesls Lo (1 (0 M SL5 S
2 A kol lale i laal (p<es) sg jblae Sd5L O3l 5 488 L KMO astls i
Slolo (JAXN) liadlsy ol (YY) 55500 5 ol (gl grmms i plalis 553 6l 5 5550
(A7) slds)l g 5 (LONY) 301 K8 (ghstme (10 0) S5l 5 Il sen (JANY) 5 el
i Kilo3 8w o Ol el 5 5l U pbae b Jola (25801 53 1) i i O sl S
(6ilme glas 53 Sladl Jolas o sl 15 S hont LS 2SS smesdsn glaldsl 4 oS bl
CiS g Ol sel S5l Oy Codls @ a5 5 Jlioms glacstle s el LB (gl yims 1 b

Sl Sl s Sa¥sle (3Ll Sl 4 oS (s o 3 a1 5 ol 31 sl

4.2.««}& 090 ‘J_}"/;f“"/) 4JQ:HN LRI a/J J/ijjjd/’4wl«ww/’:}\§3|j.,\?ls

o
UM”

TV S S TR

(b, Sl sl Pl 5 se t sl w6 gou
(e Alls 5 sl ol cagdl (aila
Jolse ol 5 ok (V608) Jyun)
LS5 Sl s oy Sl sl o 5e
S ik Al 53 0y Ol el s
kS 3y s lidand € 0S5 S
OV et el o SRassy 5500
AV-AL

DOI:
10.22034/ijpp.2025.2021841.477

e O3 g yiod o pgody LK oKl Lawsgs dlie ol HUi] sl ol g5 4 3laie dlie oyl i) ek saled VF-F © fpuid 35 g jeme Fﬁ

2l 685 290 (CCBY-NCA0) i @) Rl
.



https://portal.issn.org/resource/ISSN/3041-9271
https://portal.issn.org/resource/ISSN/2717-2279
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.22034/ijpp.2025.2021841.477
https://orcid.org/0000-0003-1564-264X
https://orcid.org/0000-0002-1954-2059

coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

A0NR0

2 s DL VA5 5S 5 1YaT asle (g e Slacsile gt 5 1pa (So T e b 3 (5550 Sblusi il Sla s O smmen a2l
saseia O 5 Oloy 53 O3 pel Ji0ls (SC3b s a0 65 1) (35 50] (i (Slatny Jaul il LIS 355l Ui 035 a5 LaOLadl o j035, (S5
53 070 DL 5 6 @SB ol ast b ST iy 5 i 1 (5653 slae g 3 6,030 Sy o 5038 arlge (s lays sdoma b o3 g 4l
a oLl 5L 5 bl dacd iyl ool atle b, Oles b O (s dile i (6o 0 4 Susgdoms Sl L J':J'\yf (Soobd Nt (S S e
S g & s ol Sl Gassel il il 03 S LS Opde (S5 51 il s a1 0f 5 esls bl able g SIS a1y s el Sl s S8L
533 o S sl 08 e OLea 5 OOLLAAL) ol ois Il 3 5 Lsy 2lis 53 sl Sl & o Sy 6l bt 55,0 oy S
Sl 3 5 3500 3 ok 3 6 S 3k AuT 5s (S SUl la sy i 4 das e 0L L a5 Sl bty Il s el 20w L
ool cpl Sl wliadon 6800 bl 035 oal 5 e ol Sl GlEL1 Gl g e I onl ol ) SIS () s
OLer 5 Jhe) Cotla 5350 5 5 OS15 Gln 1y 655k a5 Sl (B5sel Gl b anns 5 35 S > s GlaplS Ol e
by gy laslsile 5 5 ol (slably (slapionm aly 2 53 ol Soisel G5 S Ol wdas 555l (TN OLKes 5 i ,3) 5 (IFA
CONSn 5 (S 5d e ke ile el Lol el ol pon O 850 i e 5 S5l (110 e bl b asel iy ool ol ol
Gl ol artlid 2aS b antlil §sn by S 51 (6oloms 53 s 5eb 35 (loli Olgie w553 oly 31 (a5 se] ool als 5525 OF 55 50 S ol b o o b
3 sl 03 s 3 L Lol e ealie (V80 (55 55) 35 0n bt O (slacad b 51 JalS (5513 0 e (61 Lot los 5 ammn 55 5 2o 2T 4 5L
3 g 4 Aol o J.al)p g dss e s sl s .L»blS o e 5 s Sl sl ang eslinal (i 1 o 5 O somes &LM.&J)& J»Li)j; ol
Lo ielS ile o lnadl 3o Juls (53lomn (Lo DS (slatllr U Jas o ol ¢ 503 (6 me 1S a8 ales 5 Ly (6 55U (slaay 25 bl 5 25 5l S
Olal 4y plits e 53 paile Al 5 o Ll cnl il ol s (28 OIS 6 e e L1 35 s pie (b3 sl (sladul b 5 bbb s
(VEay ¢JAY6J§J1)ML§JT8J RS IR P P C PN PRPIPE It PR T P g |

5 Ak T3 L sl ool A b st (slal e 35l Oledas 5 Ol3 gl 505 a3 ol Sl (a5 pel slaiss & assel e slae g 31 i U
g o3lial (gl el 25 sel L3 (ICT) Slbls | 5 Sledbl (5,55 5 oslizal ax 55 FB oS e pl s N g A 3l S L CSsL
) i Sose 4 LS 6 ileslal ol el (55,8 50l Ol m S les U1 5 a5 sel S 3 5 ade Slacl s 8 dags sl ol Sl
Q8 (alY (6 aol) 355 0 Cpmime by 5 330 683k Sladama slml 5 (55 gl GBlaal Gios g 3 g o 4y (S o SUS 1 5 Slags sl

il 4 53 65 35 0,Lal lin (g3l AR L5T (6Lab 345 4 015 o aher 31 & Sl ol an sla s b ord sla i3] (s3lme 35 50
AEELST e 5 et Bl L gl pe 53 Ll ondB Lol 5ol 5 Lol pcsien (ol s osdle 3l ol 2 5 5 o ale Gl ol

i g esls 55 3l o 1 Ol el 513 (S5l 4 m Al 5 e au s sdoms ol S 63551 0 |y ath iy 35500 (slasl Sl ed 5 it Sl

\Al




F o lois/¥ 0,98/ o 30T 30 gy

vy

K J..._.U))la..ﬂ 4.3¢L?M JAK‘L&L@'T 2,208 laasl 5 ansdS 55 (V80 Y Ol Kes ff'bu) Loy Al s il lee slae s 55 (g3lne JA,)}J
Olse 4 g3bme SLaoliulesl 28 cptiom 53 (05 sal Glapiomms ) 1 b Lol dizilll (3l 3500 3 e 5 iy 0 IS w0 g a8 s Ul
Saas sdome 31 (ol el 5 5 los b (53 518 (slaey 53 IS5 ) baolSiylajl nl ilos = oo a3 gl OSCEe (1 0 50 el
5 A5 Sk et b bl 5 les 33l b on g slasld plesl g 53 e oS sdimsOlil e cpl S Gk | e 55 sl
Ogre O 5 1528 5) a5 cslasl
Oisal Al h s 8 b 5 S Jalse 51 Sk 5 asl gme Sl S Lol ian sl S lge  odae lals 5 il AT
iled o Ul 013 5aT L2505 0 5800 5 (6,8 0b CukS 5 g 53 ol a8 aSL (S o S Jolas 5 Ly Jasms sl 4 Ll & Lol cpl sy e sled 4
3o Sa ) LS o oal b sl ot 53 Il 5 st il a plis 6l 1 and (B3 al (p g Glaesed L Oledne aass 20ls udls (315 53
Sl 5l S S il i sel (6l sms kS @ 015 e 0T alaz 5168 Wls (28 a5 el 51 56l s 155 gadaze el pe (V744 O Ken
oIl & b bl 3l Dl 1) Saals gt e (sla S & L8 o1l a8 & Al 4 ol oslinal 3550 cuy3 b 5 LS cans ol 5> ol
UM (3o il b 03 S S5t y pealie 5 038 elial 0T 51 Jites 5 sbay A5 53 Ol gol S25015 B sl st )18 5 ool s (S
Sl rimad 5 olie (3558l Slge (35 5 (b Ll ple OTVY OLAIULD) 355 e (5,830 i 28l 4 Ll e whan poiios slocal,
S 4 bl B35l (Slge 35 ks S5k dnl B 53 el 5 Ghe ) 4 LIS e et nl (S3lme B 3sal Sl S35 b lite (sla oLt
Cole b il andls 1 eddnS sl 5 (Rl (a3l Jramis U5 b 55 e pldisol 5 s (ids LelS [ sba 1) 08,850 glasls & il
skl st 5 dgolani] (Sl sl it slacs b e (il e sl i Sl e sl Ll e LS § lme 350l (sl
Jld oS5l w1 01,815 45 558 b gl sS 0 Ll (gl Jiisel (glsimms (YoYE (3l 5 e ol Yot O 510 ) LS sl
0l 85l g g sd BLI1 OISl b il el L | gioes .J;Sgﬁjﬁjlj)\;w&ﬂf;g;@uwLao‘lélﬁl)quuij\;}; LS S
5035 plald )5 Cind 5 g8 blE il 0S| 5 6 e 3 kst 53 15 e 5 s 35555k e (et 5 350 bl 3 05 sal e
OLen 57 pild) WS o oS 50 5 by igel o sl 4 el s o Rl 1 S5k o5l LS 6 ala Sy o Aiish S s
S, 0T Gta o ol S 13 w5550 35500 b oty 5 S Ol & o 5 Giisel sl Jgmd e 53 553 ol 5l el (YrV
s hisel g cpl St o Sege Olse 4 Biel (Slgme sl il 3 Sl (gladie 5 e o 53 E5gel 4 ot 5 2S5 CodS
L OS5 iisel sl oS 358 1 b gl S a4 b g opl ol 0l Glodys AST O ool 5 WY 5 IV-Y Sllee sla,SKal, 5 5 o
T N T - o O gl 2305 s (gl 1y sslas 5 S50 6,80k Ol 5 il icllenl ey iy LS 5 sba

OBl Jle (5155) ol (S5l kS g 5 B3 sel S sloml (5l n 5 slacsssls Sl eslinal 4 5 gel plad g sdasOlis 3 s, cnl LS

! Anderson
2 Fletcer




coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

Ol oo 0T e 5168 sl 03 8 bl (25 5l plUa (511 1y (sbiad 3l (slacos 3 53 ol 51 2550l OV (o 5 o5 sl polis J g i (S 6
3o s 93 35 g0 Sla S 5 Sl B, 5 g g 5 didr B3 sel Slal g W5 g3lrme (25 seT slalpl 5 Lt b Olalas sl (515 e
L e Sk Jaul 5 5l 2005 5 e Oleo folad (5 a5 g0l ilon 55 (5lme 55500 55 48 iz oa OLES Laasdly (V60 cplgll) 58 o ,L31 (g5loms
Sl (Yot O 57 ) Sl a3 el 1 Bagel 3 i IS else 513,55l 5 cn el (Y004 0L 5 S5 Sile e oal b
ST 5 515l 3l eslinal 53 0l el il (siadl 5 a5 S oslinal conlie Sl gl osbio (sl l 5 (605103 51 il 550l 513 5 e Ols Jolas
i 53 Olslial 55 gl (55500 kS 3 g s shie 4 (Vo 08 DL 57 ptmal) 555 o ool (5830 )3 (6 ey Sl o 3L 2y ol JUis]
5 5 2V Cmal 10T i 055 1855 (6l ol gla s, Sl 5 Ol pomtils Olo (65180 S i b gl b Jalad s 201381 e
Ll 13 sl S es b felas OIS Ol gl 5305 31 e 31 2aS i35 ol 31 i el 3 oS das e OLES sy (VE0 0 OKan 5 SSL) Cr
30k B LS e S35 Oledae 51 a8 e 35 53 VYV LS 5 S L5 055l 355 Olekae 51 155 50 700 il Olal e L1y 4 7¥0 g5
G 50) S (6555 b on (6 S 3L Wla oS ol 658 5 51l D8 S5l 5 ol (5850 T3 53 e belse 5 S el (Ve OlSen
wod |3 el 035 sl Oledre gl 5 1y ola 51 u;uuzjyiﬁcs)u;ﬁjcu@fjwﬁdﬁuﬂu (T Y e O 5 S Yo LK
SrSaen Olyss 53 48 Sl gamiils s Ol el ils Lamsee L Ol lasl ol (VoY 0L 5 Sla) 1,1 on j2ees 0SS SUISGl 4 Ol 501 50
Loy 28 5l easilss by 3l mls Vv (6 lasdlae (Y Yr OlSea 5 sl ) L ol g w2l b 3 53 S slizal (53lmn 53500 511 8-s 58
Cands b Ol gl 515 a5, ased Gbly 4 st ple Aile S te OOSCEe b 0ld 588 51 s 0 WOl gel Jisls oS sls ol Cilesa
e 5 el Ol Jlms sl cpiaman S s o Sy SOl AL el dlS Al ale (gl 3 IS Sdns (solatl
Gl 25 Sie sl 5 (Silaen (Lo DS 3 Ol sel s S SLie Al 55 i Jalss 1yl slaslnl 5l eslizal L3 0l 5l B35 Cola
Slaa pa (3l Gy S e il I (Y0¥ 50y 5) 3505 01550l 530s S0l 5 0550 1 e Ll La il (YA OIS 5 i)
Gy b isel 53 ol Slse 3l etiad pn Glaolaws Sl eslizal 53 Oledne ar S 5 Ol el 505 5 Oledas (gl SUISl 5 50aS (sl VL
OLar 5 0la 3) ol (g5t 51 S0 Ol sl asle Slay 5 Il el (b Blas Jols s oy 51 3556l sl il (V) ) Les
5 G SBN Wles S obssl o gze o 31 g 1y vy o Bl 5 b)) (S3se13 55 ledbl g5k 4 bg e S Ol el Eils (V60
O 5 ww) Llos S €l 01,815 Ll gl male gla S S 1IN 35 g0l (glaslpl 5 e iy ooy o b 0L K2mss 5 0 (074 (O es
L;lgjwv_f"d.:)-),,bd-s6u¢>uﬂjéw)\,y\,u\uus‘uéﬂ\ﬂutsﬂ.\ip‘),gawxuzmhﬁéxﬁs”v oLz bl ool (VY

D g

' Zhao
2 Lewis
3 Jamtsho

\A)




F o lois/¥ 0,98/ o 30T 30 gy

¥

ol 53 ol 0 fids 4 55 BB 5 o Smlo 51 (SC a3 ol 1 35l s ot Slacssl S 5 5l samslr SV o ka5 L
f Siloma el Coaal Gl L (VY (65 550) ol s (ilmenly 5 43S 515 a5 3550 S sbar sl (Sosed opl aBliann 5 sla 42 )
o3 35S 53 Phisal dul b3 g () 03V Slged 3551 5 3 gm pe Gla sty w58 Sl 5 sloul (i Slatss ln sl Olse
3l e pal b aen gl L ool gaNsle s Ol aSL S e SaS i sel kS sl L &5 Sy ol V) nle) ey e ki @
S Olsls Ul 35ms b s oy 51 Siisel ol ol BB 5 g Slosbpe 51 35 sel lacs 16 55k L Silme B3l SHE 5581
bl sl s (Dl 5 ol (5Ld g 23 A3L) SISl 5 mlin V3Ll 355 G 4 Ol 5 g LaOT Ao 51 48 423l ol s 4 |5 (s30a2e
ol 3N SS a8 Ll (ool 5l ylem 5 Jloms slyw mlaw 53 S5l aile) (Kaa b sla by 5 (dadipn laolKans 5 iyl slaay 3o abe)
53 el Sl i (5l 4 Ams e 0L Bles pl L0 E0) OLIKas 5 63l3giia) Lol zmie 33500 (slags ol ol Lt 4 I3 w0 s il
il sls3 Oledne (SlaalSys o 33,8 35T a0 1) sl ol (SLaSaly 5 350 bl (sl 5 sbas Lo il cnl s b s3lme 2550l 2
5 Oledas 03500 dacslem a3 55aT Glacs Tl dhosr 3108 a0 53 1 SIS e iz &5 Sl 2550 (S S aen a3 3 Sibe
3 Gk 355 abdi) Sl iy 5 IS duiles (i sel Saailu upsds las aly ol Y ey pl s Llige Sl Dl pal s s3e
39dome S 5Lk (Ll 3le 5 il SISCEe ile) (25 wilse 4 Ol e L0 dhaxr 51 S iem 55 (gdate sla il b Oladas S 513 s
O80) OLKan 5 0ba ) 55 o,Lal ol (a5 el 53 420 550aS 5 (03]l Cule e 4 s i 5D O pal yils oslane Lol 5 (Ol ol 2l
Sz S ls anv s 5 23 slacstbe s Gl Olekes 1 2t slacules 4 5L (Silomn S35 50l CodS 3 g 5l oS Az e 0L La il
S)ls 34y ol

g 6l Ot OLan 5 JSL) il Jlss5 r glodrs el 31 Lab cnl s Sl STadl Sy s SlaySaly ) 5 Slme S50l oS
sty L SIS w3 g0a (65155 2 5 Layg e s (o550 (Slailaln 5 gy (25 0] oS S| Aile LISl ((3lomn (sLab 3 b gl SOISCEa
L;j,.f;l{ sl gl s d.ll.a)l.(n\) wlobs 514- 5 S L;ﬁfw Ol 53 (Giles gi’).}‘T).‘ Ol gomiils Ooly ol e (ypomas (Ve caz\)'dgljs') Gl 0l
il Sl CdS s sl e 4 5L S das e DL Laaly pl Sl ke 5 sl U O S s 5 QLS el sl Ll e 5 5
Cilises Gladir 5 lod 28 Y o s Sosls A b (gl (slas (V80 Qe 5 Hlad) 35l sy OL e lils 5 Olslial (65 51 (g5le
g &)’yjﬁ Syl g SledMbl (g5 5L8 51 eslanal 4 1 Sladae ¢ slacwlow 313 L Ll 55 o0 &)}ﬁj&j}ﬁ]@)‘j} GIU P g P s W] L S
5 el (63,05 4 gl gime T&)..A I Sl OLS gl 5 K05 odd Oledre Gl oo 5 93k ladsie oo Wl 5 o Slelsl S
8 OLan 5 o ) Lk ooy 3l oo s 5 SbLE,] 5 SLedbl slags sl 4 sl g 5 ¢85 518

o otasn ol onlply A L Bl atls a3 el 31 i el il a Ol sl 1 oS5 5168 glie tass eddebnil sl )3

r}} 09 ul)j,a‘lu,:dbolf.l{;)l)p c\))‘f)ijﬁ}&‘fJ&d)&bucwb U'i‘ LfLé‘&J.\A J}Jdau)mo)y O._{')J u-l)-' L;":JL*J db.&




coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

Sosotm SlaoHls 5 el pla sse sl Gl Olse 4 Bl e ass onl ol (2550l CohS S5 5 lidml shien (5 B0 dav s

5,8 3 eslinal 350 (g L ala e (EERSTENE &slee JA,)}J

o9 9

Ol gal s o s 3 Bl 5 o2 slaandy o233k by 53 (50 dlavgio 093 0553 53 553 ol 3 S5 gel Slacml Jebosi 5 plalid @ axlllas oy
hele Jolosd s Seslinal b &S ol LA Lhilay Gl SO ) s Bl a5 (60,0 G S Bda il 5l e ol it
il ol o 3l e 4S5 5 4L e sl daesls () sTmer Il O80T DL 5 o) 5 (1W44 O1Kn 5 55¥3) ol o plnil L2
A g bzl 5 POl (b

ol plas 6l (SAlIS (g ) adan gme 053 6553 53 553 ol sl mlbidand Lol Jolsen g s ol el G cnl ool Gt
b sl e Ve e A3 s Ll s el 1 el s e el o e Ve 5 (SIS e oy b el Al e s s
plesl 5 (aod e O 31 B 5 e B30l 0350 3 o255 Olslad 51 &5 0 Jold) Oliamasine b i Jsls 5 Sy 51y o i ol s S
s (¥ aje..})«(é»‘(voﬂ.;)«ﬂu'n (2 0 p03) L5 o slaay S L S bl 5o baane ol (3L (RalS Slg aie 00 4 cslie b (o)) ST sla uae
Shzes O pon aslidn 358 (5,8 sl Ly 4 S 4 Q8 s Gl il S B plil sl S 1o S alie Ll i () 6 ed) (ST
igled oSS 15 01 5 S8 ragn 5o il ooby 5 oo @23l b ey 5 505 Ol sl 1 B 03,8 513 e O s el s O S 5 1 b
sl 5l b oslital pawd omee Olws 51 8Y 5 and S5sel 035 53 oKD Olslind 5 i 0 Sl b ) caslidin Sy g0 alss s Sl
ST o 3l eslinad b 5 Slpl oL dul al e i 3 sl ols) Olulidyl8 slaslging ol 5 LS 50 0Kl 5 ool
Jolo VA eslem Jole /AT o g Lale /AT s Jale @ /AV ) Jele 3 A ile S a i Jalge Gl pb pl uslie S e 5 FLES S
Wl iy lie UL e ias 0L oS 3 A rass Als S Uy SOle N it ele 5 /AT

Ve Jeasd o 3 5l el Ol gd 5l 5 o2 glaans wju_Aigo\jyiuuu&u@uiwtgdxﬂ,umo £ god o (a3l 3
A b glanslr gl 0aVY) OB g0 5 g S Jsdr a5 L3 S jso Jus 5 e Sl bl Ol ol s Obsl 1744
.x_qJunly\@uﬁa:;f,puj;mUM;&\pl,amgbgﬁww;m‘wsgl@,kdt}wlp.;pd>wﬁg,gm;jbvu
e 58 oo le) s laes S 5 e d s ele ol ile Sedm (sla ol plawl s S a0 sl alS a4 g e SRl
KMO esls s)ls Slsmen okl sue L aS 55 s [ YAL ;,.x;-bargﬁv-)ggljstJfﬁ?;\asm\‘w.z;&é<&wﬁwj
SRl 233 Rl gl I ged e Ol s L YAO Ll (ol il NV R WP WA J Byed g Jlo oS /A8 e b 3
i 235 s 38 SaS slazsl LB s Sl s beanl CdS s 3,0l s besls s gl oY ede Ll el s e

bkl oS gy 5o (A7) L8 VY 5 el 53 (FA0/0) L8 YA (paman 355 o (UXFV/E) L&YY 5 2s (W) La YL Jels g s es s

Yo




F o lois/¥ 0,98/ o 30T 30 gy

\d

(et 3 S e feand Shan wole 53 (ANV/A) S5 80 5 s eolde 53 (F0/Y) L8 YOV (eliml e aslde 53 (AYY/A) &8 AN caw e & iy
Ol LM OB LSS o e Jdee p80ke L g Joass @ st 0l azdy 53 (AYVO) L8 VoY 5 o axy 5o (JVY/0) L& YAY

Cslos g5 WV skl

Lodls Jukowig @ y2ui

3l SKaS w5 ol slaadlfe o, 3l eslinal b SLEsST Jlole Jos (555 a5 ey 800 (gl atlas Bme a5l ol glaosls Jobows
a3 4ty omn3l (6l Al ste 93 053 53 593 ol Sl sl Slacaad L las e Jele bl lubid 4 5 A plnil YO 453 SPSS
Wl 00 4 S w Ghaze Sk Fomly )Y S 4 Glate 0S0le 1 SVL s L s 23S 13 e 3550 e slan S 3 oy s Ul
Wq;ﬂﬁ.j;.\?:.sﬂ;u,,45¢ﬂ\4{4;,.,;l{.¢~;\>)ljsiv 65 gd>en );Laaﬁfmvfw)ﬂﬁéuuﬁLiVVqﬁémlyW
3 LS. Lo 5 a8 O e e 0 5 G JLe STV 58 w0 Lo o (slaesls 355 oS A (6 oSammt i pl b (tls 13 RY a3 gt 5l 1t
el ale o plnil (6l 4 sad o CUS ) e A asite 15 b cnl il o fae Jalse slad and Gta sl Al e 3l
ol el ile o (6l 46 gl aom e S sias0lis 4 3 g 08EE Rass cpl 53 el (pl e A aloes (KMO) (S35 o, 518
Steer gl Qi 53 JMde (i (VY0 g 53) Gl Juals Jelo (sl Jlocsl oyl edins0lis 08 51 5V KMO slie oo 5 5o slaslons
oDl (YooY (Wisa) 5) ool o3l 55 Ly 8 OB st i oy oS 0 8 e Ol o Bl o e e ) Sl 585 plie ol ST e VEL
Sy o e s paie  Stad o ile 48 513 OLES (Y (df=1E7) 5 N=YAQ) = V\YOA/LA p<e/o0)) (g)lsbine jsba Sl oy S astli ol 5
kg 53 (YT (y53) 350 3 m s WO (o (Seren 51 J o3 LB a5 bt o 51 it Lo ite oS ool OF S0l ot ms b S35 1
ol das e QLG 1 Ao dac 5 ol wilsls 5 JS el kol (V) Jsuer A s SO 3l 5SSl bl baadl 5e sl
D13 Gl g0l 0 g opl CukS S Sl ol 55,5 SWS Han oly 3l el Glacan 5 S5 Jole slajlitle plubis 4 Lo

adlge p Ja g5 0dd by Guilioly 5 os L EILN (S ekl e uilioly (aadd e aluas =) g

s ol e il sl 0S5 oy e 53 3 By i g o5 Ul d3e
YY/vae YY/vae A/ YY \
YV/AAs £/0AT Y/EVY Y
IAVZNNY AVARAY ATARE: Y
Lo/to00 Y/00A V/4Y) ¢
LA/VYY Y/YVY \/v4 0
[AVAtA] Y/ANY \/oVY A
08/+ A\ Y/ev /Y \%
0V/Er) Y/¥Ye. \/Yoy A
OA/OYE Y/AYE \/VoY 4
ASVALE1 Y/ Ve AVARIA \e
v/ Y V/AAA \/+Yo Al




coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

s 31 o W s g samn 53 65 s sl Sl 55 ek S b a3 V) o a5 5 e sdaliie (1) s 3 655 5b0les
VA g & o33l adle oS Jlm 53 0ol JS Gilils s 03 1 e 0ok IVVFRE g b Ul adl e s o) oll 2 oS o s s S
.wlm\;d.aLa.:}b}é@\)r@_ww):AS
.5 B s 5,5m N 1 lsliee slaadl o slind ) 6Kl Sl 55 oS s slgi [ adie V) 8 (5 S 55 0k Shioh Uiy N J ol b
cr e sl adlge (15 S das e 0L 3 ph o sdalie it adl Jo 51 e TS aba OF 53 oS s o OLES 1 (6 S0l 05a31 Ll ga3 (1) IS o
o3 sline las S s w0l (S b By o sl cpl S e W 643&5);'5(»-%64*{ sbaadje 5 sls baesls [uibsls el 53 1) g
Sl I3 ga5 S o s 8L Slds el ) el g 3l 1S5 55 o o (S8 1SS e B30 Gras a8 b o3 AEL el se sl ens
e 4S5 S Nl Ol 5 e (6Kl Sls 505 @u@@}:l{‘u@a)ﬁ ol o3 s e slgiig 1y Jelge sl codd s Wbl 5 cpd Ol i el

Lpsa S La s sl Jolos 5 ST Julse Ol e Wl g o 5 Lsls Laesls Jule jlle s \JJ;U R ol add 3

e
\
Xr A

.

adl jo 3IAn cpmnd (g Sl O g030 la g0 —Y K0S
O35l 8 das o Ol KaeaSs ol ool eds ([SanSo Jlra Vo570 laadlse o (6 Sl o 58 e edalin (V) ISE lasel 53 S 5boles

o sleslazal b Jele 6})ﬁuw3wu’:¢ﬁzQgﬁuw‘wuldlﬂ.wlwﬁ,ﬁ,”,yw\,a.uc\;a.ﬂ\duw;”l.wd;w\

A ST S el

:xﬁmﬁm;uguqﬁg&b&@ﬁ\j\w

! Scree Plot
2 Elbow
3 Varimax Rotation




F o lois/¥ 0,98/ o 30T 30 gy

<

ol i 51y dmdls Gl ol Jele G4 s sbar a5l a8 sleml /8 51 585 Jele L adie S L 4 S 89 sl (A
L34 lslins

s b 58l o /Y 51 S wdle 5 e ale slasl Ol Ll 3 S sl /8 51 585 Jele L Jele 55 51 e 08 sl (o
Lk Gl o 31 ol SIS el pas

el 5 Segn b s BLol pds s w55 by S el i Sslam) (/8 51 58550 lobian Jlals S Wil e 51 Somn 2 58 ¥ sl (.
A G s

el 3 e il U slaay 5wl i ale slasl (V) Jsir o S5 p g 5L sl Jelod izl 1) (5 (0 Jal e &8 plaa 8 Bl 5l
b sy ol Ghele sltle 5 ams e (il ) Lol ail eV 555 2 b Jlle slasl w58 s 50 Jsdor cnl o OLES 1) ol (glaail 3
S Sln gl 5035 SaS (g a5 aa gre 93 033 53 L33 6l ] sl eldcanl S5 IS el Lol @ plg Lo opl LS e jasiie
S g o2l 25 el S 3 e S,

ool Gradl g Jdow 53 0dile Bl glan S il S Jle slayl -Y o

Jule osleds Jole oolad Jole olad ey bele oledss Jale oled  dsl ble 08 ol
e 5 eSS 5 el © 5 5 ©5

+/A4 YA +/V1o A A7\ A} AZ-R A% +/VE A VY Il

v/E40 v +/AY4 ¢ AT Yy AAR% A VYA LA +/MQA 1A%

*/OAA \4 VA Yo +/A\4 1 +/AVo [} +/NAA 1A

Ve YY ALY 1q e 0. Yat\% Y1

v /ANY Ye +/04Y oY +/Ave Yo

+/0+94 Vo W/EVE 00 oAV L0

Yat3 1

YA vy

/A Y\

AYE LY

AN \Y

A\ ¥r

azs YA

WA gy

+/044 23

«/oVo i

/007 oY

+/0Y7 V¢

v/OY q

+/0\4 Al




coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

/EV0 0

/87y N

*/EOA YV

/T Y

VEYA Ve

V/0A Y/AY Y/Va Al Y/AY ARVAT- S PR3 3
\VAAY o/Vs o MY AYY YY/e bl
AN a\y %) /A JAY <AV Wi
cliss

S das o Ol azet cpl Wiles S slawl 078 51 5855 el 5L adlge G LS olile 3L slaas 55 alad 0355 e odalinn (V) s 3 oS 5 sbOles
el 5 5 4 Jalse (OMSPL cadlie pa slaar S asge alid ol o b hol adlfe 23 S5 b s b aali i

S o ST 250l (glgtmmn 53 0500 sl 5 el (nlir 5 oS 50 05l plaw 8w adge ol &S L35Sl 5 el el (gl stme 5l a3

O3 gl il oz Jalad 5 03800 el b diile (s 8ol (ot lsills; slaair a0 o8 ol glaay S Jold al o ol 48 5 ld0ls, Jolo cp 5o adl 3
23100

Ly 53 oy 3 a3l 5 eslinal 555m gl laslole s Shas 5 CodS 40 &8 3503 olant] plaa S adl e (ol o 55 5l Sloli p g 4l o
Ty

50 el 5l LEisel 8l 3L asse izl 5 bl Plecin CudS 5 s 4 &S Cd e S lels adge opl &S Szl Il eoler adlze
S e oL

Ja?.?/aé}}fﬂ‘dhgwjh)\ﬁ‘r}‘uﬁv\ij.);}b‘g.ij}nT&ascwy45:)'\5);1@Lﬁuqﬁgd}aalﬁfﬁzjjj&asdh\w:mMﬂ}e
Llea

Ly 553 oy 3 isal 53 Olsal 55ls S5k G 5 abii)) bty 4 6 Sl e S bels dllge ol o Ldssl g ieid adlge
A

Ol by sy Jele Sl = sdsa dsdr (nl ool ol &1 S5 58 by e slaadlie 5 Jule o O35 Jolpe ol G BLILTAT) s 3

kS 3 gegp Sl b (sl (sl Ol a5 e Laasly cpl S e S 553 ol 31 a5 gel bl o bele o 5b xp Sos w5 aas e

Juﬂf)‘f; a)LiT..aJ‘JJ}A ngla.v &L}Sﬁf-‘jz [ SELISEISE L] a\))"u,'::)')ﬁi

va




F o lois/¥ 0,98/ o 30T 30 gy

Joloe 5l Koo gaadl o 5 Jolge 035 ¢ Jolse o Bl -F gitr

laad 5o Jele 035 Jele s,

(Q.:@Sccﬁ:«s‘r:_o- ‘VL”J'L‘J.)”IU:’JJ gwj:ﬁ»:dw;ﬂb‘ui})) | gioea =)

dpmee b mils (sl b o e ks cploil Olo potome ¢ JLL (2 5S0) L2351 =Y 5 bl ol (gl g
(el JS olasyl 5 S YY/41 50 \
(o Jo lad s 5 | gime b ol g5 el Obe3) S &yl o e =Y
(Gegid 8L 5 &3 s0a 255550 Olalae a4y g 2ad) RIS 5, 250 -8
(Lo oIS sy 51 MBI 5 ol lasl (Sladl ) RSl =)

(L oSan b Jalas 5 S50 (6,8L 550l Jiils S5 elisl) (g S5k Y A AP Y
sl bt adSU alie QU iy 5 e 6L L g L) alle ks )
(o5

Sl I s phan o 8 b sy Julas OISl -Y ANV il wlels g

bl Slujjon 5 o pde =Y

Slalo (5SS & yg —t

(gioms S0 o3y b ol 5 0Ll o zes) 5l =)

(Ui oo ) &zl =Y Veo ol gl elesen ¢
Wl g plo & Olal o 2o =Y o/Ve 533158 glal i 0

T & o ST 35501 350 (5,85 ke, Y
slas Sl -

ﬁjniﬁ =Y Y/LY L;!L:,ijj C).y h

slaadlse Olpe & Jol Jale b oSlesls i 5 ol adlja Jodod (25 b5 (SISt Jale Jowd Sleslinal bty ol dlsm & 2oy 03
s ) e 4 felge ol Ll plalis (gl alan e g3 05 03 s el il olI8 56

g5 b oLl gl smn Ol el 215 o8 us Sl 4,8 YO Juls 5 s atbd el e o Sage Olge 0 ol nl 1 5501 5 alas Ol (6l g
355 ohas Jaw 5 ol ol b (gl gime 51 das o 5 013 g0l 5515 3L (V0 4 58) (53lre SIS a3 L bz 5 (0 4 58) v s 53 s oY 4 58)
e slagds 5 sl (V8 458) i > Jold 5 (4 4 8) s Snlen s CUS 5 o3 pdse b lalgims cnl 15 (1 4 58) S oslinu
e 1y il Dl gl GBI (B (10 458) Wles S Ol 3y Ikl 315 (om0 paS 5 pld ol SDe Oladan opimen i pd (V) 4 58) 35k (51
ool o3yl gl g b L5l o IS 5 s bl il o (TV 458) SLL g3l o ps ol 5 K3 (50 5 (V1 a5 05 Jgb et szl
slaa 8) ol sl Sl s wlee Esrn 555550 5 (7Y 458) axals Gl oLyl o ;)‘J"}AT‘);‘J Sl 5 Cdled s (YA 4 S) ol azils
(0T 4 58) ol o3ls [l 311 Lol 03800 calis o pl&n D13 5aT 2018 (o g5 5 03,5 SaS 3e (6,8L ar Las 55k ol L(8Y 5 88

3 4bleta b (BA 4 48) L3l (il Ol35al 515 (6l b (s3lme Sl S 3 s il (55530 5 23S0 ol ele ol b0l Jale

Sl NS > &5 5 pde (00 45 cﬁ.ﬁﬂlw&i)‘y]bﬁl& 3o Sl s Q‘j}ﬁ](ﬁ‘)ﬁbw‘w‘j}‘cw\ (84 4 58) S eS8 WIS




coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

Ol s 1 b (glal simes (O 4 58) S o Jlaly a5 S5 a1y LOT La DSl 15 ((0) 4058) 358 e Ol sl 2y Ol Jasl sl (g5lons
(00 4 58) S eslizal 1 550 (sla IS ea S 1815 e 5L S 3 O3 el 2005 5 (08 4 8) Wiles S al 31y S5a (58S

L5 eilazils colsy sddeslized 5 sel gaailoles 51 0l gal 2ils ol 480 ol « oo Jale oo g Olsie a0 25 50l bl 55 58] wilales
ol o3 S G by O OSLie 5 0dd Sl sgsa bl (V1510 (slaas 58) Wlos S wal 3 1, DUl sl 5 g5 o So S eslizad OGl Laalelar )
S s el diles he (S5l 5 s pealie JUEI s aabelu ) VA 4 58) Wiles S eslizad OF 51 gl 4 Ol sal s 5 (VY 4 58)
LY 54 glad S) Wlaxils

Llazsls Hlast) s 1y (5l sl 5L 55 se 5l s Ol el (2l ) s izl s 4 gz Jols Jole opl szl 5l hlesn
Sl 5l 55 Sl S b (Y 4 58) Wles S a3 15 5 gel (glgmme 03 S50 5 Waasl ol OISGl Lal Bl ol 5 (VY 4 55)
(Y0 5 Y8 laas S) ol o35 WOT L3 |

T 55 sel 5 (8 4 58) ezl o jmens Walgimn ol s 01 gl 20 ol 55 501008 (ol simn 0 ponj2ens Jal Jols 1 55 501 S (g1 sima
Y 458) el o3 e 6,55k 5 T 2 sel 631l 4 55

il o L Ol sel 505 aass opl & bl o Ol el ils (8,85l Jramis sy Jals  Jols (e Ol gie &0 ol 3ol i ol
(YA YV Glaay 8) W10 5 gmans e o) oy

(Pl 5 Dl (gl e 1l ol ke i s il (s i gte 053 053 53 3 ol S B sl S 3 g o Aas e OLES e
S5k s Ol s olss cnl S5m0 Lt ol Slats 5 (2351 SeS (Sl g o il 5 Sl (3 el skl 20055 Jul e

sls Gl el uijyiduﬂkjwaﬁ B Qljy'ldiil:

S Ard g S

ol Dl (g gromal Condl 5w Jalse ol 4 AE Ll s ol Sl B3l a5 ol s Jelge Olse 4 Jolo B3 Ea sk al 52

J,aljp Lﬁfﬁf Olgs a4 Ve I VRPN Lo Y «u_gl.,zjjl C}Jnj «J;)'}JJWS slal giee) ‘«sz.llj)\).élg,m» md;sjf‘l alel) md:;'-l;,io\))» g«L;:):f.;lj
bl by bale 5 50 Y/ 055 L8500 5 halas Ol (slsma Jolo s Ll (6 a3 alacs s2a p53 0533 53 L33 ol 3l S5 sel
B3 13 eslinal 3550 gl Jhsy S Olse 4 Ol L ilome (E5sel il JUEI e aalie S 55053 oll cal el 53 el 1 5 el
Sl ol 0 Sk e Sl (mBaen 5 e (655355 5k el 5 035 ol (035 S0 S ol SIS L (S5 80 (gl e
b Coodl a5l adl o (e sn (0l Jadl 5 2 bsolgy Jole dil acils Jos 55 555530 @yl 5 8L 350 & 51 ST 5 o el s 05ls 5,850 & s
It Jole 5 6,8k T3 5 Ml o g3 ol 51 a5 sel 53 55 g0 S 51 50 Ol sl a3 ol 51 el wlioanl 53 AFY O35

ol ‘;_"L\-NL.-;))J ob)\ J:‘)j"“u':‘ﬂ’: Q‘}JM)\J.‘?‘W L;")"LLQJT“'.'.‘)LBJJ&';'\*’L‘ 6)_51& 6\.&;.).)@.01\)‘ L;.::L» Lf‘j) ‘)J‘LM \Ln-»\ L;J:SJL:):

AN




F o lois/¥ 0,98/ o 30T 30 gy

AY

SV Gl Glils o 5 4 a8 A 53 ol 31 B el pmbidioanl 53 S50 pslemr 5 pame Jalse (Sl 5 ol o el Slobn oo .o
s 5 el Glymn 5 mbio dlajl 55 IS0 550 o go omlin S5 ml 5 1S el Sl @ Ol gl 5505 ol ol s jied s V00
el OV 035 L ssn ol 3l E el i 55 g Jﬁbm«fiij&Jéu\}w»Jﬁb P - S PV IS SU-JK SN LA PR
g Jole 1y Comal Clllae e s 55 Ol sal 1l 4 SaS (51 plse Glasdlst 1y S ol il o gl 5 (05 el S8 (5 e 51 el
S ol G pate 5 S i8] A0l ‘&g.;j)lpfij:uz)-fi.;mw/zv O 035 & s sl 555 ol 5l (a5 gel wlidioand 3 Jols o 2T (ol 5
Bl G ol gl alal ol 553 oy 51 (25 5aT (el 5 b g gl ol cibin Lt 3l s n Ll s (Vb 55 el 60 b clize OF ¢ 5
sl 15 0T Ol e 5 35 dalt B3sm 5 i 31 a3 ol 51 rssel oo el s 553 ol 5l B3sal 3 edd S5 8N Lilse 5 sl
als (G g isel 8l el

Al anlllan wile sl ma sy Jlin D15 4 ol poon @345 A B3 oy ) B sal 65 53 iy Sllllas Slaasils b (Ea sy cal gl e
685l 5s a0y Jelse b 5 35l clablle (25 Jlale 5 olie (gl sime Coadl 50 (1FA8) OLGan 5 Jie 5 (V800) OKes 5 OO
oLl s 3l I & s e 25 Sl Al 4 (YY) s 5 (YooY Wigey 8 aile Sldlas cuman Lo S AST 550 ol
Jelss alaz 51 dysel Slazdy 5 Jale o sl 0L 55 (Y1) 0L 5 0 b i (6,505 andllas 3503 Jlsean iash opl laasl L &S Liles S
el s 3503 AT 55000 slakilbole 5 ol (gl yims Cuenl &S ol> iassn b bl e 5 ol Sl el Codige 53 GS
Lo dimen 53 oy 31 a5sel i il 53 S3e belse alax 1 el Sk ol 5 Iy oS S sls DL (V00 A) OLSKes 5 Ole Jhash ommen
i3 oal 03 s Olse 35 e e dalie 55 sl (2 - ool basls Slan (35500 5 Ol (gl st Cenl 3550 03 SRas cnl slawil
Olge a1y sgmeesp iyl (Yor8) O 5 & gmnil aile [Kos Oldllas 2 0 a8 J= 55 o)l Ol gmeses bl 4 Jblas Ol 0] 25l
Al O el 5l Sosline (glaw 2 b b5 sel (Ko b il o sl 51 S0 sl (San oslis l iles S b e a3 oly 5l Bl 3 S5 s,

GLaasslS 51 3 S 513 eslinal 35 50 (g s alans g2a 053 0553 3 593 ol 51 05 el CohS 3 s S (Sl Ol 4 IS e SR onl slaasily
S aske bzl ol es

Sealen Ol gl S50 GMe 5 Wa3ls b o8 48 4 (25500 5 Cldr g g alsme b (B3 sel DLl 5 Oledes z e 5 Sl gl yme 1 b
LS S8 e 6,55k 5 el il a Ll 5 e es gladlie 5 Lagid s slas 1 eslinal a3l

Sl 1 g a Ol oo s 5 2 Sl e s LU Sl SUGL 5 W03 Slayasn Ll o5 sl slaalola : 35 50 glasilala 3 50

SaS Lol o5 a5l 5 ol el 2alS a4 5 e 0l sal 5305 o olazmt Jalad (gl oliad slawl 5oy 5lie Olidm (o158 50 2 ld0ly 5 Colex
&S

o3 o il 5 Il s O el s dam 4SS ol Olsebsl L 55 el slaslg 5 elbe tomlis 3l 5 Bl el

.Ju’_)')




coesl 3907 18 50 31 590 01y 31 30T 3 P30 Jolgs Julod g (lulish | (o y0n g 03135 33 36

A3 3 1 Ol sl s etes glacdlab (UL Glaosasl s esdle 45 Wpd b (sl 4 Ll abdi)l Gla s, sliaie 5 g L35

2,5

o33 SBCedguxe

23S 513 am 3y pm edy] lalllas plnil 5 ol ks 53 L oS ol Laussdone 5 Gl (a5 opl iomen

oot ol il en g Lol adlae S s Sl 5 o slaad; el al Olisel pmils Jold 2asss cnl (solel el 1 ol o Ly sdes
el Bl il Wi bl b et daly ple & b

QKMJ'C.AL: Sla S J.:.?L? ol Gl oo S (Lol é)ﬂ@;.- Solgblos slaaal i v bl b rags ol glaesls g slebls s a uf:”.!l)
AL s S 515

B osb s ol os asde 1l slacules 5 s e sl pmla (Sl Ll s dile Jolge i 2ol el e R s g
Lo w2

oard (pl CodS 3y S 3 e 28 (S a gt 093 0553 53 a3 ol 3 Bigel mbidonnd p S5e Jool Jole b Ll b tags ol
3l Sl e (sl sl ol 31 015 e oldaill et S8 5 ity Sl siash b gl o smas & 5 b el a2l 5 ol

el 035 ol s iy Olallas rL>_e.Sl 4 5L edkasOliS 35 g lacasgdee (Il Ly S eslanad 5 55

&bo oy

S sy mibie sl a_;;@», ol danlllas CL?LSI):

SEHS1 2390

G| °"\i>1§ CA“L&) dj)&}‘ d}""-ﬁuﬁ)‘}" &L&J wﬁ}):’ d’i‘ rbu‘ BE)

References

Abdoli, S., & Mohammadhasani, N. (2015). A synthesis research on components, tools, and methods used in e-learning assessment and
presenting a comprehensive model for e-learning evaluation. Journal of Educational Measurement and Evaluation Studies, 5(9), 153-
214. [Link]

Aghakabiri, Z., Ettezadi, M., & Shabani, A. (2012). Distance education, an innovative approach in education: Investigating the challenges of
distance learning centers from teachers' and students' perspectives. Educational Innovations, 11(2), 135-160. [Link]

Anderson, T. (2004). Toward a theory of online learning (2nd ed.). AU Press, Athabasca University. [Link]

Asghari Lalami, N. (2022). Information and Communication Technology (ICT) in Chemistry Education During Covid-19 Pandemic:
Achievements and Challenges. Research in Chemistry Education, 4(1), 21-39. [Link]

Asghari Lalami, N. (2023). Non-attendance teaching methods in teaching chemistry laboratory. Research in Chemistry Education, 5(2), 44-
60. [Link]

Atfalishan, M. (1994). Evaluating the self-instructional nature of textbooks on principles and foundations of education and educational
psychology from the perspective of Payame Noor University students and professors. [Master's thesis, Tarbiat Moallem University].

AY



https://jresearch.sanjesh.org/article_15061.html?lang=en
https://noavaryedu.oerp.ir/article_78978_en.html
https://www.researchgate.net/publication/237134188_Toward_a_theory_of_online_learning
https://chemedu.cfu.ac.ir/article_2527.html?lang=en
https://chemedu.cfu.ac.ir/article_3276.html?lang=en

F o lois/¥ 0,98/ o 30T 30 gy

AY

Bahrami Maddah, A. M., & Saadati, M. (2024). Introducing artificial intelligence for personalized learning of chemistry. Research in
Chemistry Education, 6(4), 83-102. [Link]

Bakker, A., & Wagner, D. (2020). Pandemic: lessons for today and tomorrow? Educational Studies in Mathematics, 104(1), 1-4. [Link]

Delavar, A. (2020). Theoretical and practical foundations of research in humanities and social sciences (New ed.). Roshd Publications.

DeWitt, P. (2020). This is what students want us to know about pandemic learning. Opinion Blog. [Link]

Farahian, M., Parhamniam, F., & Sheikhbanooie, M. (2022). Teachers' perspectives on the quality of online TEFL courses in the wake of
COVID-19: promoting knowledge sharing. Jundishapur education development journal, 13(4), 641-659. [Link]

Faraji, S., Romania, S., & Fouladi, F. (2022). Identifying and explaining the quality of virtual education from the perspective of Farhangian
University history students: A Phenomenological Approach. Research in history education, 3(1), 51-77. [Link]

Farzin, H., Jamshidian-Mojavar, M., Amiri, M., & Khastar, A. (2020). Assessing the impact of virtual education on biology lessons for 11th
grade female students in Bojnourd. Research in Biology Education, 2(5), 19-28. [Link]

Fletcer, J. D., & Sigmund, T. R. A. (2007). Learning anytime, anywhere: advanced distributed learnin and the changing face of education.
Educational Research, 36(2), 96-102. [Link]

Hadi, E. (2023). Application and role of virtual laboratory in chemistry education. Research in Chemistry Education, 4(2), 446-460. [Link]

Hamidizadeh, K., & Amirian, F. (2022). Virtual education during the COVID-19 pandemic from elementary teachers' perspective. Puyesh
in humanities education, 8(28), 115-130. [Link]

High Cultural, R. (2011). the change document of the Fundamental Council of Education. In. [Link]

Hosseini Sadr, S., & Ghasemzadeh, D. (2024). A qualitative study of the opportunities and challenges of virtual classrooms using the
conventional content analysis (the case of basic sciences instructors). Research in Chemistry Education, 6(4), 44-58. [Link]

Huang, L., Xu, F., & Liu, H. (2020). Emotional responses and coping strategies of nurses and nursingcollege students during COVID-19
outbreak. medRxiv. [Link]

Jamtsho, S., & Bullen, M. (2007). Distance education in Bhutan: improving access and quality through ICT use. Distance Education, 28(2),
149-161. [Link]

Khosravi Morad, L., Jafari Far, Z., & Feyzi, Z. (2020). Pathology of Quran education programs in elementary schools from experts'
perspective. Educational Sciences from Islamic Perspective, 8(15), 97-121. [Link]

Khouri, P. (2022). Effective teaching methods in virtual education. Urmazd Research Journal, 58(2), 56-67.

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational and Psychological Measurement,
30(3), 607-610. [Link]

Lewis, R., & Whitlock, Q. A. (2004). How to Plan and Manage an E-learning Programme. Gower. [Link]

Mohtaram, M., & Pakbaz, Z. (2023). Virtual education in the metaverse platform. Marine Science Education, 10(4), 33-49. [Link]

Molinari, D. L., Anderberg, E., & Dupler, A. E. L. N. (2005). Learning Orientation and Stress in an Online Experience. In (pp. 1231-1236).
https://doi.org/10.4018/978-1-59140-555-9.ch183 [Link]

Moore, J. L., Dickson-Deane, C., & Galyen, K. (2011). E-Learning, online learning, and distance learning environments: Are they the same?
The Internet and Higher Education, 14(2), 129-135. [Link]

Ozaydin Ozkara, B., & Cakir, H. (2018). Participation in online courses from the students' perspective. Interactive Learning Environments,
26(7), 924-942. [Link]

Rasmitadila, Aliyyah, R. R., Rachmadtullah, R., Samsudin, A., Syaodih, E., Nurtanto, M., & Tambunan, A. R. S. (2020). The perceptions of
primary school teachers of online learning during the COVID-19 pandemic period: A case study in Indonesia. Journal of Ethnic and
Cultural Studies, 7(2), 90-109. [Link]

Sarmad, Z., Bazargan, A., Hejazi, E. (2024). Research methods in behavioral sciences (49th ed.). Agah Publications.

Shafaei, M., & Aliyari, N. (2022). Investigating the challenges and solutions of virtual Arabic language teaching during the COVID-19
pandemic. Research in Arabic Language and Literature Education, 4(6), 23-36. [Link]

Sharifi, M., Fathabadi, J., Shokri, O., & Pakdaman, S. (2019). The experience of e-learning in the educational system of Iran: metaAnalysis
of the effectiveness of e-learning in comparison to face-to-face. Quarterly journal of research in school and virtual learning, 1(25), 9-
24. [Link]

Sun, P. C., Tsai, R. J.,, Finger, G., Chen, Y. Y., & Yeh, D. (2008). What drives a successful e-Learning? An empirical investigation of the
critical factors influencing learner satisfaction. Computers & Education, 50(4), 1183-1202. [Link]

Tabe Bordbar, F., Esmaeili, M., & Amiri, M. (2022). Predicting coronary anxiety based on cognitive emotion regulation strategies,
psychological stubbornness and resilience. Journal of Research in Educational Systems, 15(55), 16-28. [Link]

Thurmond, V. A. (2003). Defining interaction and strategies to enhance interactions in web-based courses. Nurse Educator, 28(5), 237-241.
[Link]

Torabizadeh, S. (2022). Problems and challenges of virtual education during the COVID-19 pandemic in elementary school. Urmazd
Research Journal, 59(2), 86-104. [Link]

Torkashvand, S., Minai-Nejad, M., Moradian-Mohammadiyeh, V., & Hashemi, F. (2021). Analyzing the role of virtual education in the
reproduction of educational inequality. Roshd-e-Fanavari (Technology Growth), 18(69), 46-54. [Link]

Zahed Babolan, A., Mosleh Germi, M., Amjadi Hor, J., & Soltani, E. (2022). Identifying indicators of education in during the COVID-19.
Journal of Research in Educational Systems, 15(55), 41-50. [Link]

Zamani, B. E., Parhizi, R., & Kaviani, H. (2015). Identifying the challenges of academic performance evaluation in electronic courses.
Educational Technology, 9(3), 199-206. [Link]

Zhao, J., Melody, W., Heidi Perreault, A., Waldman, L., & Truell, A. D. (2009). Faculty and student use of technologies, user productivity,
and user preference in distance education. Journal of Education for Business, 84(4), 206-212. [Link]



https://chemedu.cfu.ac.ir/article_3744.html?lang=en
https://doi.org/10.1007/s10649-020-09946-3
https://www.edweek.org/education/opinion-this-is-what-students-want-us-to-know-about-pandemic-learning/2020/05
https://www.sid.ir/paper/1097642/en
https://www.sid.ir/paper/1030052/en
https://bioedu.cfu.ac.ir/article_1445.html?lang=en
https://doi.org/10.3102/0013189X07300034
https://www.sid.ir/paper/1067833/en
https://humanities.cfu.ac.ir/article_2355.html?lang=en
https://sce.ir/media/note_file/%D8%B3%D9%86%D8%AF_%D8%AA%D8%AD%D9%88%D9%84_%D8%A8%D9%86%DB%8C%D8%A7%D8%AF%DB%8C%D9%86.pdf
https://chemedu.cfu.ac.ir/article_3818.html?lang=en
https://doi.org/10.1101/2020.03.05.20031898
https://doi.org/10.1080/01587910701439217
https://esi.isu.ac.ir/article_75582.html?lang=en
https://doi.org/10.1177/001316447003000308
https://books.google.com/books/about/How_to_Plan_and_Manage_an_E_learning_Pro.html?hl=id&id=ozZap0urc-4C
https://www.sid.ir/paper/1150178/en
https://doi.org/10.4018/978-1-59140-555-9.ch183
https://doi.org/10.1016/j.iheduc.2010.10.001
https://doi.org/10.1080/10494820.2017.1421562
https://doi.org/10.29333/ejecs/388
https://www.sid.ir/paper/1045161/fa
https://etl.journals.pnu.ac.ir/article_6051.html?lang=en
https://doi.org/10.1016/j.compedu.2006.11.007
https://www.jiera.ir/article_145983.html
https://doi.org/10.1097/00006223-200309000-00013
https://www.sid.ir/paper/993154/fa
https://doi.org/10.52547/jstpi.20979.18.69.46
https://www.jiera.ir/article_146251_en.html
https://jte.sru.ac.ir/article_305.html?lang=en
https://doi.org/10.3200/JOEB.84.4.206-212

