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ABSTRACT

This study was purposed to investigate the impact of computer games on the accuracy and
concentration of eighth-grade female students in Kerman. Semi-experimental research
methods and pre-test-post-test design with a control group were used. The statistical
population of the research was all female students in the eighth grade of secondary school in
Kerman city in the academic year of 2023-2024, and a sample of 40 people was selected in
the form of two classes of 20 people from the society by multi-stage cluster sampling method.
Two Toulouse and Pieron accuracy questionnaires (1911) and Savary & Oraki concentration
questionnaires (2015) were used to collect pre-test-post-test information, and computer game
software was used as an experimental practice. Data analysis was also done with the
statistical method of analysis of covariance and using SPSS19 software. The results showed
that computer educational games have been effective in improving the accuracy and
concentration of students in the experimental group compared to the control group.
Therefore, due to the flexibility of the structure of educational computer games and their
non-linear organization, and the motivational features of computer games and the benefit of
learning rules and principles such as immediate reinforcement, they can contribute to
increasing concentration and accuracy.
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ABSTRACT

Environmental education has been regarded as one of the key levers in moving towards sustainable
development, but its application in practical terms in universities has not yet resolved all its challenges.
The present study attempts to design and provide a comprehensive model of environmental education
in higher education using a qualitative approach by using inductive content analysis. The data were
provided by analyzing documents from credible international sources in terms of scientific literature,
scientific literature, compiled list of reports and documents, and reliable academic resources in the field
of environment. The data were finally analyzed with regard to thematic categorization under 3 main
categories and 17 subcategories to prepare the final model. The validity of the proposed model was
investigated using participation of 32 environmental experts and scholars through a structured
questionnaire. The final model was developed focusing on three essential components of environmental
education, namely knowledge, attitude, and practice within three main categories, including Direct
Education, Indirect Education, and University Social Responsibility, and 17 subcategories. In contrast
to the existing GreenMetric assessment model, which focuses mainly on quantitative indicators like
the number of courses and articles. The proposed model emphasizes the quantitative and qualitative
dimensions, innovative teaching and learning methods, integration of sustainability concepts across
disciplines, and the role of universities in society. Besides, it puts special emphasis on fundamental
aspects such as the efficacy of education, attitude and behavioral change of students, interdisciplinary
education, the role of the university in society, and environmental justice. Findings of the present study
can help deal with the weaknesses of the existing evaluation methods and improve assessment systems
as more effective evaluation tools for assessing the real role of universities in sustainable development.
The proposed model can serve as a practical guide for policymakers and university authorities and
those working in the field of sustainability.
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ABSTRACT

The present study Purposed to investigate the role of Purpose in Life and attitudes
toward artificial intelligence in predicting students' academic grit. Method: This
descriptive-correlational study targeted all second-year high school students in
Ardakan during the 2023-2024 academic year. The sampling was conducted using a
cluster sampling method. The sample size was determined to be 107 based on the
Green formula; however, to ensure adequate representation, a total of 279 responses
were collected. The research instruments included the Academic Grit Questionnaire
(Clark & Maleki, 2019), the Purpose in Life Scale (Krampe & Maholik, 1969), and
the Attitude Toward Artificial Intelligence Questionnaire (Shamali & Barkhordari,
2023). Following the elimination of outliers, 236 questionnaires were analyzed using
SPSS 26 with multiple regression analysis. Results: The findings indicated a
significant positive relationship between Purpose in Life (including its dimensions:
goal and agency) and students' academic grit (p < 0.01). Additionally, a significant
positive relationship was observed between attitudes toward artificial intelligence
and students' academic grit (p < 0.01). Multiple regression analysis revealed that
Purpose in Life and attitudes toward artificial intelligence contributed significantly
to predicting students' academic grit, accounting for 23.8% of the variance in
academic grit. These findings suggest that strengthening Purpose in Life and
enhancing students' attitudes toward artificial intelligence can effectively improve
academic grit and learning quality.
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ABSTRACT

The purpose of the present study was to investigate the achievements of digital emotional
intelligence in the higher education system with an interpretive-critical metasynthesis
approach. This study was conducted with a qualitative metasynthesis approach using the
five-stage critical interpretive method of Dixon-Woods et al. The metasynthesis team
consisted of six curriculum planning experts and one person who was proficient in the
metasynthesis research method, with a critical interpretive approach. The search strategy in
this study included searching based on the keywords “digital emotional intelligence”, “digital
literacy”, “digital skills” and “digital readiness” in electronic databases, websites, contacting
experts, and visiting libraries. Accordingly, initially 38 sources were extracted, which were
finally analyzed using a screening pattern and removing irrelevant titles, irrelevant abstracts,
and then irrelevant texts; ultimately, 25 relevant research sources were used as the basis for
analysis. Thomas and Harden’s theme synthesis method was used to extract and interpret
data. The findings indicate that the achievements of digital emotional intelligence in the
higher education system can be categorized into two main themes: achievements of digital
emotional intelligence for students and achievements of digital emotional intelligence for
professors. Data validity was confirmed using three techniques: validity, transferability, and
data alignment, and data trust with careful guidance of the data collection process and
researcher alignment. Finally, it can be said that digital emotional intelligence, as a set of
social, emotional, and cognitive skills, is a key factor in improving educational performance
and student adaptability in the digital space. Developing self-regulation, critical thinking,
and digital space management skills for professors and students is suggested as operational
solutions.
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ABSTRACT

The purpose of this study was to examine the relationship between basic psychological needs,
sense of coherence, psychological flexibility, and academic vitality among students in smart
schools. This research was conducted using a descriptive-correlational method. The statistical
population included all female high school students in Rasht city. The sample consisted of
340 students who were selected through a two-stage cluster sampling method. The research
instruments included standardized questionnaires on academic vitality, basic psychological
needs, sense of coherence, and psychological flexibility, all of which were used after
confirming their validity and reliability. Data were analyzed using Pearson correlation tests
and multiple regression analysis. The findings indicated that academic vitality had a
significant positive correlation with basic psychological needs (r = 0.53), sense of coherence
(r=0.51), and psychological flexibility (r = 0.29). These results suggest that the more students
fulfill their basic psychological needs (such as autonomy, competence, and relatedness), have
a stronger sense of coherence, and exhibit greater psychological flexibility, the higher their
academic vitality will be. Multiple regression analysis showed that the variables of basic
psychological needs, sense of coherence, and psychological flexibility collectively predicted
40% of the variance in students' academic vitality. These findings emphasize the importance
of strengthening psychological needs and flexibility in educational environments and can
inform the planning of educational interventions to improve students’ academic performance
in these schools.

KEYWORDS

Academic Vitality, Basic Psychological Needs, Sense of Coherence, Psychological
Flexibility, Smart Schools.
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ABSTRACT

The present study was conducted with the purpose of evaluating the effectiveness of
virtual education in the second year of secondary education in Bushehr province. The
research was descriptive-survey and applied research in terms of its implementation method.
The research population consisted of teachers (1842 individuals) and students (245,697
individuals). The sample size included 317 teachers and 384 students, selected by stratified
random sampling based on the Morgan and Krejcie tables. For data collection, a researcher-
developed 49-item closed-ended questionnaire based on a 5-point Likert scale was used. The
questionnaire’s validity was confirmed through face, content (CVI = 0.81), and construct
validity, and its reliability was verified using Cronbach’s alpha method (e = 0.91). The
results of the one-sample t-test indicated that, given the calculated alpha error for the t-test
at the significance level of p < 0.05, it can be inferred with 95% confidence that the
implementation of ICT-based education is feasible, and that the virtual education delivered
thus far in schools has been effective at the same level of confidence. With respect to the
dimensions examined, all components were evaluated above the average level by
respondents, except for the “objectives” component within the effectiveness dimension.
Furthermore, the results of the independent-two-sample t-test revealed no significant
difference between the mean scores of teachers and students regarding the feasibility of ICT-
based education and the effectiveness of virtual education (p > 0.05). Consequently, it can
be concluded that this research presents significant findings that can serve as a practical guide
for the future implementation of such education programs in the education system for
planners and implementers of educational programs.

KEYWORDS

Effectiveness, Virtual Education, Blended Education, Teachers & Students, Second Cycle of
Secondary Education.

Copyright © 2025 The Authors. Published by Payame Noor University.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided

the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://clk.journals.pnu.ac.ir/editor?_action=search&kw=3191&fld=0&manu_statuss=0&sb_code=0&rev_limit=0&act_sday=23&act_smonth=3&act_syear=1403&act_eday=23&act_emonth=3&act_eyear=1403&rw_count_op=0&rw_count=0&rv_recom=0&go=
mailto:m.gashmardi@cfu.ac.ir
https://orcid.org/0000-0002-8190-3767

Sy 9kl 90 DR IS 9 (S9ld

https://doi.org/:10.30473/t-edu.2025.74601.1278

«@.«32 Jlkos

39 yag Obwl 139 9 3ol 38 (Silmo Sl piigel (casw §1 Sl )y

dawgio w390l £93 0598

oJ.“S%

Pl by (il abawgio (bigel pgd 0393 1> (silme (slagsbigel (isufl b)) Bam byl iags,
ol Gimogy ol dnolx 292 3,0 i 53 ]l 5 (ilonhwosi 2] og0 Lloday gy 8y
YAY 905w L) 5 VEOSAY lawi 4 g0l 45315 5 (18 ¥IY diges oo L) 585 YAFY sliws 4 ledes S
S>> TR W) ubtul ,_5]49..]9 U.B.)La; 6)54494; uus) )] o3lii! L’ 9 d‘b;—ulf)}c Ja.}b uoLul)J &S RLY ().QJ
A oMl (s )s B 5, i wluly gobdian Jlow ¥ adlo g delidup I daodly (591,53
J.u;l) 9 (sw)p )90 (0(= '/:\\)Lf’l"l" 9 6‘0)’@ 9 (CVIZ'/A\) u)‘}.bm (e @‘9) )l oaliiw! l; Mw).,
O}oﬂ ly odddimle Wl olas oSGyl 4 dogi b S ol lis diges S O}oﬂ Sl ol b .cé )5 )1,
e sla g0l gl Sl lagSsnoly s 5l aS 3,8 JYatl ol oo 4o )3 (ol PS /40 pdaw 3 t
720 lpabl s by olio 5 5855 018l elme cla bisel 5 3,15 3935 720 liabsl ebaus b los
S5l adlse Al isu il de > GBlial ddlie pa olul pl adie ogad 3 ol 039 iUl
gl 929 s (e 36 Jiuwodigaipd J o)lol ol piman losd oyl bawsie a1 5L I agesl
5158 » o sl bjpel (sl ISl Blod 1 0l 2315 g lolae (slaog)S elSagd yad (:Sils o 2
B ol (ol Ghaghy cpl & S g dom 3 (P2e/0) el (silme slagbigel (il
Sy S g e plas 3 g bigel WS nl sl asl gy el 15 Lo (sladal) Sl & ol il
A5l 50l (gl oo g li2yasl

Sl sojly

wdlawgio (jsel pgd 0193 ¢ ljgel 42l o (Ol)f‘f’) Olodre oS 5 o bjgel ccgilome sl bigel oz il o xSl

iD I ‘Se Ar/wzgs

olRusily ¢ bt ogel 09,5 Hbokual .
olrl gl plean b

J,Z.mw DM,;
O poitS b
m.gashmardi@cfu.ac.ir:a.bl)|,

VECF/VIVA il s ol
V1 0/YD 16 S5k b
VEF Yy )b
VRV slasl

:@lio oyl 4 dlw!
il G (FF) by 53y
Abs ol (g subisel )3 slre slabise]
5 535 pale dolilas clasgio Ssjsel pg> 009
VA=Y (V) B e 5 ke )2 g i

ol yg plo olEtils i opl 36 .© VF¥ Ll )] Bain s 4 Blaie e oyl Hlisil >

sl Joo o5 o3l )3 @i Ll Cale) b g lis 4y oo Sl by o 51 ()b dlatl £33 50 g 00l 5 (S o lio ()
Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/)



https://clk.journals.pnu.ac.ir/editor?_action=search&kw=3191&fld=0&manu_statuss=0&sb_code=0&rev_limit=0&act_sday=23&act_smonth=3&act_syear=1403&act_eday=23&act_emonth=3&act_eyear=1403&rw_count_op=0&rw_count=0&rv_recom=0&go=
mailto:m.gashmardi@cfu.ac.ir
https://orcid.org/0000-0002-8190-3767

ar (VA=) IF-F 50l qendan ol epow olod (oo Jlo «Cun )i g malsd )3 (Bg3 > g (5)5Ld doliliad

ilre slaghigel cqrcnlil sl gyhg, laase il
phSlhasil 650k (ladin 5 i (g pod @) L Sl
sl glacuod g osd gleakd gl o5
ol pade sl 1) oS lgsel (sl ool €548 yoy 9 e
ACSh) a8 sloul iigel 3 3,55 Jgou g ams &8l o il
P Qs Slge silne slagbiel cwizmen V4V
Sloys dbol 4 g w3l higel 1 oo (sl died )l
—5515) A8 S8 ligal il (el oS Jste 550k
(Y’YY ‘\)5)19 9 )i.‘{.)

3l 2)90 53 LSS loxen puld (pl den L
Lexa) 3,13 3g3g kS b 5590l A1) )3 (gjlxe (slagbjgel
Slallae 3l osel sy gl ¢ o yolods Y+ VD ¢y Ko "
o il ol ilre Shigel Canl 590 )3 iy
sl 0393 iglatio caliseo (slacalled 05> 40 )5 iul58l )
S8 PNV I CONSEALTCP VS 2% & RPN 1N CON'SPRARPRI KV KW
S 3 il Globigel (IS psbar (VoYY T uglsy
ol J g & gd 6ol slad Cogi s Wlgi e
Jolge 55 o] isu sl lp o Soslinnl syl JSsa
5 Jolos cpl calis a8 wsl LIS ,8h wlg s ()l
SaS ibizal CaisS oop YU 4 Slgie ol ) oslid
(V) ol g 015 5) wles SLLS

2 ol pglbe eyl Gajael (ol 5l Glisabl da3Y Lol
(Y++2) "yl cinoj oyl 5> il 3590] Calisco oo
@ S8 glp ssdlal 5 (b adlbe S ) bS5
Ol Byl Qi) g pllid cer gl
JUSTSPRE PN JE K SR PO S P PR IR < B
gl sl byl 55 (V) ol an o VS
g o sbnl )5 bjgel Cudbge (e e slinet
ool (Jos 9 3 logebas (lojl sl 3550 slacs)lee

9 Dung

10 Vaquero-Diego & Vazquez
11 Mohamad

12 Abdeldayem

13 Gebreheat

14 Boulos

15 Hansen

16 Kelly

4o de

33 59y sbacsygld ojs> 53 (193859 (slocd iy b Ll oo
58l g S yskd Sl 6ySo e b 8 sl sloogid
5 Sxcdodlicpas) Cwl JolSS g s Jb > Copudy
Jiboar gilore slabisel (il cnl o (ITAY @lpaisS;
Ot 3 by dom )3 (Bjgel pgl dyiy > (L3I
MaSe) ol 48,5 g3 4 gyt ol g0l (slaplls
b 3uls5 9 V013508 03,205 Ll b lagen (Y +YD
looly Jlisay (o359l Slusie (o g > (556l
ilee slogiipel b oypas slagbisel 3l
iz} cpl 33 (VoY + Ty VY ooy San 5 (o l5el) 505
Gl ) y98he Sluste S Conl (pl (e lolng}y (o) 0
~21955) 09929 U9sS (65 dam Ll 1 39290 oSl &
il gl JSiay 395 (slagbjgel 0ed o 1) Sl (V4
25 olejer ibre (igel Gl pel) sile slabigel
(o8 5 sibme pam )3 (olsi (sly S tf)‘}f)% lojor
9 Uy VeV (ohKen g Taesl ¥V 5)) Wlodges slo
Iy o8l g (gilome slagbisal Sl s (VoY= £0L,
bulyd b (29)byy sly cuslie (o )b tls ) uy> (WIS
I el g 69> slabjgel lacudgizme «5)lsas]
e ol oleps g 93lp0) 390 Jraxs clp o513
(VoY TeY 5 ogils JLsle

b heos (glanS (il slagbigel S0 0yl
(29l 31 45l 90l (63,509 4SL s Lo pSaon
24 pazie w9 S Jlo (ne 3 9 3000 00
5 ShgSard) 0,500 5k 3 5o 1y pligel s xS0k
OSes ool ol S lpisas Wl g (VT o] Kan
25 Al 5o aen ly hjeel slagle)] 4 alites gl
Sol 4 28 b ygo o a YoV Mlajui 5 (LeY)
oo dox jlooate il b it slagbisel
5 36l 5 (gla by, chlanio b sladol s gie

1 Makda

2 Wilcha

3 Rose

4 Ahmed

5 Ferrel & Ryan

6 Marshall, Shannon & Love
7 Szymkowiak

8 Dlamini & Ndzinisa



dawgio hjsel P93 0)93 )3 ebgr il Ghygy s bigel ) (gilre (sl bigel (pisu Bl oLyl 1 (63,08 At

ol L onbigeil Juo 033led (g g (Vo)) s
s ) g gy phdl cpdjoel Sluste b g
B350 bigel (il (e

«s3lme b gel (ot Bl 590 1> Clisiod dindey dise )
09 (ouki5u Sl S Canwl Cpl e (VF V) 8y dalllas ol
5 ollae okl Lo 5l gylone los (o9 sibme SBisel
5 ol eomed Cuol o3 lawgie Lol o8
Silre iigel a8 Winls s cladllas y3 (VFe+) g J5plal
0351 (swlidiCuns) oy> Bigel 23 Sypi> higel 3l 55
CisS S 15 ledl (VYRF) oylSan g (sarcons Cud
el ollao 1l 1958 15 (gilome bjgel y3 objge] loss
sl2oy93 (o0 il Cundg (qwyp b 5 (VWAF) (LB 5 (el
gl ol @ bl 5 aslel oS 5l (sjlbxa 290l
osllas s5lul JLai 5l (g3lme (a0l 09 iy il oS Wi
San 5 VlsS asl 0381 gllasl lsmiils a5 1 Lo
WSilme hige) gy a5 il L (glasdllae )3 on (VoY)
3,509y b dwalie )3 1y oligel tils (elazal g dble 13,
eighs 5> (YeV«) A Sllasdll isu o dgug (480100
& Sl (e (5)S5 Glaleo 5 gl il o 5 00 ol
S 5 silre Slo oM Gk 5l S0k 5 el
(Y+¥+) Yoxbg adllae 3l odelcanda guls 4 dsg b .5yl
sl JJ,8 0 Y i 3l 51 (sjlme (S b0l
A4 908 Caz 93 il gk ul Pl peld cnl L
Sllllas 5l ool cuwday ol 4 dngs b aSiy) Sl iy o0
olzper gibre slogbipl (il vy > pwdn
FagSenl il oslatul sasely (yp 3 (ingh GAKS
3yl seg ST g pBEaebisl i ) bl
09,5 2y skite Sl o bigel ol sl 335 colis 5,00
@k ped il ol gy9pe 5yl Glbl
sdigel sl lalpd 5l dasals ol 98T &S]
UgyS" (5 don Lasl b 13 o394 gy sl el 13 (g3lome
2 oiggy Moyl 1 sl &by 50 g S L
sRb daie ) pole g9d90 4 (b g pS g e
0B (wyyr gl cnl Pl 5l Bus ey il o
e Az 53 bausgio (Bigel 93 0)93 (el Sl g lolae

6 Khan

7 Qian

8 Al-Qahtani
9 Wilcha

sl 5l pibale S ) il obdi) ren
9 bl & 4o b oS wles o Gl (6350L 5 (bjgal
Ol & S ol 5l g il bme U
(o) €855 0ty Bigel (9IS g 5ok S
i3l e b)) g Gioxiw (sjlxe (slabigel dawgs
Ohigel Sy )3 Cuibse (lie s oz 3 2,5S0) ol
Byle) sl 0392 )l)95 52 (ool Coranl I )5:S51)% (650
u_w)}o] ul.w;o 9 u».&o?u ‘t'w;‘) LJJ] 2 .(Y’\V ‘\Ll.#])lf 9
GlosSll Gl g ek & Al Gl 50 Cilanl el
S T doyS S el @ e & wleos il
S sl g (bl lp g cwl ol paite Ve Jotide
llid o (V) ohlen 5 Hmomes pioxen
P8l gl hjgal it > (653l (Sl slaadlsa
wtlus Slodges dlote iy Josdio oSl 1)l g g5
2 P Jelse plyiear Jole cuda 08I (Vo) ol)Sen
9 W g)lue)ly wlod S (Do (giloma Ghjgal (i ]
P 2ol ek 4 pladl dladllas (5 55 (WWAR) e
SorS Sl i L badye Jelgs e sl
5 035 silre higel (ol ksl 551 lodgad
Gan b o cal LlasSI 55 51 LSy pb (VWRA) o Kan
oy (F9 el Lbil sbadlie ol
s 5 s cbss @) el gyl
igel il b)) oSl ) ladlas ) (1YAY)
5 JSime o] samd JSits ol elipl &S Yo (gilxe
163,85 o3lzl wanl Bligp g AT y5 laig ) cine) ol
S il Ghiel sl 2bdi) 5o ipen
izl by Gy (e Sl gy S S TS
il stz (sl sl e i o 55 Canl (b0l
(g ¥oiols 7 sxin o3yl 4 (65,54 L (Yo +F) P sq)
S b @l ) gjlre Ghgel ctsul o)) 56N
S nl jlag3 g p> (WAY) 1543 5 (6 el e
Je 5l pledl b (WAR) e 4 21555 b1 ilod S ealiu!

1 Marta & Carlinda
2 Gerry & Kearsley
3C.ILP.O

4 Kirkpatrick

5 Levy



b (\'A—i\) V¥ ¥ )ul) cwlb..\.ﬁm u.JLJ (P o D)lAAz () JL‘*’ cw): 9 ;w-LU" )2 u.mg):w‘.) 9 djsld dolilad

— u‘“":’. .\J).e d,SJ‘W ‘|3;'.>u «blial dlmdiz]é,o >
(g acsloy; dag )il g ki)l (spSOb
by (glono g by 5 OMola ¢ ylolro dJI”l;é ‘5)9§|.\;
el g (o) olelee 0w I (Kg Sl (6500
O 3 bl g Gl (s a3 gt jsel pgd 093

0,15 239 Lyigh 40 008 S lie (sloog,S o8y
— b wlB S s dgme il claadlhe
(S acsloy; dawg )il g ki)l (spSOb
b (gylare 5 Sl g SMelas «ylalro ailyglis (5451,
el g (o)) olelee 0w I (g Sl (6500
O 45 (K sgba) dhwgio Shjsel pgd 0y

905 (gl

(W) hlKen 5 Slad (W) LKen 5 0ljS 5
5 SaebdlBopws (WWAY) lKen 5 S (635050
bl ) ope gy il ealital b jgSde dolids yy (2o
L) alsiome {bise] (6r9ld 05> laasiie | )i ¥ o5y
5 (CVI=+IANY) Slgime  olgy adls [bgy 3l edlal
5 o 285 3 2l 3y90 (B8 Jele o) (slesho
dolidu y oyl (gl adlie Vo (LT fole oo (lys]
5 i slagbigel el omweolal o Jetis)
Jotitio) o2zl g (oS 5 slagbigel sl (el
(535 — el 2l 65 s doizme claal
SIS syl Gacdlop) dmg )il 5 (2led)l
6x5ol e (ghlore g Slblsyl g Mol ¢ jlodno iy glid
(¥ o Jyiz 5 ) o JS0) 52055 5 ((Seig 50
FligyS Wl gy 5l ookl b 3 delidian py (oLl wiomen
losls Judo 9 43555 (lps ol Cawdas (A= +/AV) pdaws
aold ‘)LMLB‘)DUI cwb)b o yd cdls‘)ﬁ) ‘_;Quoy )LOT )l
bl 5 (S8 5 (Syy s s (S o
odbly b e g0l slaigeicST )
5 oalitl (e 8 (ig03l 5 )5S0 (slacs S0l

Vs 4y geoly (g 5 5 Sl 0351 (S3lome (3590l (el
ol yj

G 9 ool 3 158 e slaisel el Sl
2! (i lSal 5 (il slabjgel (slil (2o Sa)
igeltils g (old) Glolae o5d 3l (S 5 (sl sbjgel
Ot S Ll g Gl (s a3 dlasgie (J3jgel pg0 0)93
8,1 339 L )0 eauSeS ) lie (slrog,S o8>

3 Ohan 5 Ubisel ) il lagiisel il e
dwgio Shigel po> 0593 lisel G115 g (]ed) lolas o5y
Gloog,S o503 o ol Ul g el o 4y
D, 3539 gk y 0SS ) lie

2 o9 9 ol Gilxe sl igel (isu Sl e

23!

Sart |l Ghgy ate jlasap)lS Bum jlas I ol iag
0392 rilons €59 ]| hrogs Lodl 65135 113 51 5 (i)
R B
5 JSdize Limgs cpl ) (o)lol dansls sl 039 oS Lol
dasgio 3590l po 0395 (ligel S 5 () Glelre 48
SEOAFY olaws 4 WAV e Liasd Jlo )0 jeagr kil
solaieds .ol 0390 joal > 45 YFOSAY i 4y g wles
Jos 5l ekl b cpimggy cpl )3 p5Y Wges o2 (s
YA g () plee )23 YWV ¢S 5 (90 5 pSdiged
W DA ] 45 W3,F pand dged w lgisds el il
odd dalllae 3)lg g QLI (gladl (Bolal (5 S aiges (bg)4
o ol o Lingsy Sl ol gunly ladaliduoy 4
M) dldo-).)a L;’)&JL..O.JodewI)J AALM).: d)lgo)‘u
B Y loyas (35,1 b oS eV (glojed (0551 L oS (A 4
3bj s o ¥ loped (o5, Lok o8 (gloged 555l L (g290
ol cpgi g (Phb Gl a8 bl (B loyes S350 L
Gliiod diudy cumpdy (b odlitnl laluls™ (b, S
tiwly )3 oadingd sbgSll ofagt g £9d90 b Laviye
B dalllas 5 gy 3y90 (S5l Bigel (il i)
(Vo)) by Olalllas & g5 o dinoj oyl )0 &S €S
er g Sg)lue)l; (Ver) (hlen 5 llae



dawgie big9el p93 0)93 )3 yrdigy (il (B9 9590l )3 (ilme (o ybjgel (i Bl ld)l 1 (630 a1

(s Ol
PieeT (&l
23138 5 giime

395 9 Isel

i

(T Ol
\_,S}PT &l
& 5lome

s

=2

E (e OUSol
' U:‘}D'J &t
¥ 5y

L3 ,.nT
Sk

Olmo (gleivyf

T e S fes W
S sl
35555k s olss, M
Lol in. M
<ol

Oledas wif 55 25,5100
Sl Sl H

Olelrs | dopd YWWIF Luass aid) piored b o oSS
ALy 23,5 )l (B 0je> )3 Mo yd YYIY g (ke 0jgs 5

Sl y2g 8 FNY (5 a5 s 5oy 5 39l 2ol s
() Jois) 29 dojd YA/FOD islag IS o YY/VY

asl

-

()il P oasS S lalre e .439.03 RO uﬁb
O il 9 29 0 doyd O/ g 350 oy FF/F adlas

gk 3 BAS S, Blichmer cledblY Joa

Bud drol>

Ao ol ol Moy ilglyd ol

\A\lid \ird W3S Y¥/5 WY 350 093 () ywd) (lodeo
YY/¥ v b oo/¥ Yo o dawgio yiigal pgd

Yoo Y o Voo TV o>
YN-¥ \\td b Y5IAS WA o p9d 0390 Jjgel iy
YYY YA by g b oYY Y- P8 dawgio 5590l
YN5O Ve Liilag, 8 Yoo YA¥ >

Voo YA

faand

oon &g b ptren D GBS YIVY Gl aels

02 S0 Y Y ojl 3 (badly) (SaniS g (g polie

1 .cdS 15 anl 3y50 addlae (slaodls @iy 32 ley

oimogy cnl slodly Lo gl (520l (slagygejl jlealiss

(¥ Jois) conl jlre BlisT Jole o plodl yuizcen g

ObsS gl Shel @jg -V Jgaa

Od9dlo s (o858 (w51 9 LS Wl Ol 598

A2oaly &9 545

Gy Sl amels VY Lulls 0y00 cadlas ol 5
Y‘/\CV Pom cj)l> L51)'3 9 \“/YY cfj) &5)l> d‘ﬁ Y Jal kj)l?

5 yod ol 5 yod el
/YA 003 AIyYY b s

< i JSs .51
Y skl gl o e S5 v Q S e ke




v

VANV Sl qeadn by pow o)lad qoaxy Jlo a5 waled 3 (o3I 9 ()5L8 dolilad

8 yod ol 0 yod ol
\/¥Y 3% Y/YY
)N SatS @
DA sk s Y/FY Qs
A7An i Lol

Jolos g ol cuslio g 4z gi BB BlisT Jole Jiloo
Oz g el slailye Lo (ig) b el 5 atieg
boadlye Ve ol Jole Jod 5 b sl (wSley )l
by Egeome )3 45 A5 485 Jlas 3 ) 1 VL oy 55
2 NS oo e |y (203 Yl i) Gl o jite S
[ adlge) (hoxio 90 sl Sy b Joio ol > el
Slidos apdyy B85 5 o b kil b & (lakls
13 pluS ya g Gl ops b oolen wrdobl
AL 35 ailio don ¢ligyS (Sl o b e 53 Caslosis

(¥ Jgs2) 503 )18 bawgie gdaw |

oon Sly e a5 & 65 lon  SLEST Jole Jolod
oslizuol 8Lz Jole Lo 3l ccglojlus s ] doliciun s sl
Jedosi (glys oaly pgcaslio obj)l (gly cunss p8 4o
09%3)) xS dige ol (5ySoilul elagygel I ol
oalisiol el g 9ol g (SIs b3 sl
5 (/MY KMO 905 Jlade a8 ol olis ol 5,5
Soblixe pdaws ;3 g (VANYW/ASE) i)l cog)S g0l Hlade
KMO gyg051 (+10+) 31 052 55530 42 drgi b sl /oo
Pl o €85 ami (i o Wil (9ol 0051 Jbline

tlis)S Wl (o ps g okg polis Y Joua

o e 390 (S 32g @U S aepd )b Oljgdone feetme Oljgdoe fgene .
i (laailge) ST o gl ale el T M:” )

erd O om b !
-/5-4 i S yY/aa NoY Y/ WS

- T ySal

-Ivys S5 sl YSIYY vios WYY SIEA Y
/500 Cilaal VY 519 oo vsLy
-IA¥ Igice \iled SIAF ¥/a¥ VY f
Niad xS — (ol wl b (¢ 5 Jupes +/v4 FIvY \1ia) VYA b
/YYD 33k 9 o) 2 FIva Y/YY VEY o f
v/t o9l (GBSl dags 0F/¥ 51\ Y/A Wy
<[5V Slaleo &lgls 65551 DVY o/ VIV WY A
<[5V albolsy) g eMols FAN A0 ¥/oA VAL
-[5R SigpSY 680l Laxa (5 lons SYIM YIA Y/ Vs

OSiko odal Joo &) (sla gy 4 dogi b W g5 oid S
weasie oSbe I VL (pasu il g (xSl sl
t O?‘}i Sy oddbagloe L;Lé.ﬂ slbs &Sl @ s g b el
s 3,8 Yl o)lg o doS ) (] PS¢/ 0 prdaws 43
o L 1gls y itie (slobisal (glal Sl gty Lo
o iigel BT a5 51 e @)1 393 1o p> A0 ylisebo]
Jo)d 0 luebl mdaw b (ojlte 53 685 sl (g5lre

2 Bartlett’s Test of Sphericity

Wl 4 557l sl GiSu opl )3 L] Ole b
P96y e lagbisel el maw die) > Giagh
5 Sibre slagdisel (sl (i) Ghyex 5 hjoel
e orized 5 (S5 slaghipel ! (e lSal
3 ol slailie cas g JS 53 (silbme slaghjgal (s ]
Gb S oyl s elil G5 g0l
A > ogrie (0o Glpisdr Ve (o 0 (5

1 Kaiser-Mayer-Olkin (KMO)



dawgio hi9el p93 0,93 13 by il B9 9 digel 1 (Silxe sl ybigel (isu Bl oludiyl (63 peuiS A

a5 51 lnadle 4y ¢ ok il et 55 GBlanl adlhe 3y 3 ol
{F Jsi) Sload oo bawsie gaws 51 5V o iogej]

50 oddodalie szl g .).3‘0.)9{ Jred o3 u.uou):l 5l
50 T oylel caadllae pl )3 51> Lawgio d> b (gyloline cglés

o) ebdilie osas 15 cusd YL VAS il s

gl S ool € g

g to)ll Snocdlox oSl . ,
i amy
&Plae
of o) \Ifans /Yoy YIEYY 5
o+ Y/$V¥ -/ ADA Y/eeo Sibre ieel e
of o S0V A YIveY S el
of ++ Y/ V¥o -84 Y/YVY J
Rl DY oIY-Y YN Bl
of++) VY4 -IAEA AR Igice
o+ \Ana /Y- AR Sl a0l 3l B 6 5 s
o[+ YA [FAY Y/ew 35 5 (o) ooyl
of++) AR -[AS- Y/YYA Sl Sl duug
of++) \-/5YY AN \rArz2 Cokeo alglé 5551
of++) AAVAGKS -y YIVOND bl g cMelss
of++) y/aay -/Yavs ¥/¥¥a SigyS (6,8l agme ¢ lane

Syly o2 1 izl o b o3l 93 el 53 g0l 2l
oyt b osesl ol Jlass sl (300 o puillg
Sl o (gyblize maw Hlade  Joiwe diged g0 (J o)l
P& Y RS S KVRE GOV B B 1 I PR 351 PR SR L WY
Sal pfyle g 2980 3) Coldl (23 Loy A el
295 4 Cuwnd (0] Olebe 09 Sbe el
gl pl bl sl gYL am 9y 0 ligel il

(B Jgia) o jhlins Loyl

Sl (o (8 oo (] 3 Bl ST (o) 2
G939 pgo 0393 ligel il g (Llyed) Clolee (sloeg S oSy
093l 1 eoio ol (g Vg 4y el g 53 5 Alawsie
Jis 905 93 (5 (9051 5> b 0dlitul Jhtuws digad 93 I
51 o3kl L U yuilyly syl pie b g sl e o5
3ol 3 Sl & d2gi b8 8 oy 3390 ) 90)]
2 e Saoigel (il 5 (xSl sl (sl g
ofo0 e Sl VL (g)lalae e (B9 9085900 5o lolo
9 Oledre Jaus (slmog )5 puillg ol s fanl ool Casay

Jitn diged 93 5 (9051 -0 S

oSke t-test o,lof RETURYY3 |
oliloiih  pladee  daw o blt g Ioline lam F ailge o
SPPlxe
¥/ 0F Y/\8¥ o/ <OF A/AYA A oY Js
V) Y\ eaw R A /o Sire id S
AR \TANT2 of o Y/¥TY o[y \EEY S P el
¥/vY YRVY /0A VA J¥F /535 J5
¥/¥0 Y/avs A\ —y¥a. -/¥50 .Jaxy N
¥/e e Y/SEAN oo Vo/vas A oY Isico R
YYVEY YWD e —AsD A N S — okl (g5 s
Y08 Y008 [+o¥ YIMS o[ ¥s f/aav 2k g (i)




a (VA=) IF-F 50l qendan ol epow olod (oo Jlo «Cun )i g malsd )3 (Bg3 > g (5)5Ld doliliad

oSle t-test o kol o9 0903
oliseloiildy  oladee  paw o,blt & 15bz0 gdan F alo o
&yPPlxe
YISWY Yo e oA of o) AR A\iia AR Eogld Sy dng
YV YRV [++0 V/AY+ o+ AW Clala a8 551y
Y/ovey Ara'ani of e HAYY of e WA-¥ alblg) 9 Melss
YA YEN. [++\ I oM v/ay- SeigySI 6553 Laeo (5 oo

buo (5)lase ailge g (5pSobm a2k AnT S (6)S g
odalin d)l)l.}.&p aayly USY.JQ)S.Q\ d)ﬁf)lﬁ
5 old slacdlu ) dnug ailpe oo (P22/-0)00)55
015 odalie (g )bline dlal, sloles wlyold (5551 dilge
g olebe Wl (G5l adlse s (P>+/-0)cud
S lne byl (6)5l8 oSl dngs 5 lgee (glaadlse
S5k bame (g)lore ailfe o (P20/00)005,55 onlie
byl (655l 203k Sl B (65 St 4l 5 (Siig S
ady yole 8 Ll E(PZ'/'&)CM;\ odis odalie (5;bbliae
Jgis) (P<+/-0)cunloks otnlio (s loline Laly, Wnailse

I

Bailze Gl dbuly g Cgldd Jomo (mad o)
(093922909590) 35 Silme S0l (s ]
ol ) (slaes S0l il el 5l yolate cul (sl
o (piomen 5 (VO/VFA) osddnwlne B jlade 4 angi b oo
Olobl b S €85 doni i oo (o2 +) dyge 93 (5 blne
93,13 93 (goline glis o ygejl WSibe yo doy> A0
O Coe i Sl p lp Bedie 3y Yo o)
o3zl LSD ioiss (905 51 lndilo 1y ] g oglis Joxe
dawg (cbddlho g lgivee ddlie o @S b LS @l b
daly glodse alglds Gsly 5 pld lacsloy;
4\:11‘9» O Oered .(PZ'/%) )Cm;l o odalie d)bl}uu

b pSile (593 4 95 dualiio (gl LSD (iis (1901 ol 1 Jga

A \4 1 ° Y Y ) Ladlze
EALCAEE A 7 AT A 1 Y RE AV s YA 7N cBlaal .\
S ¥ e RS S s AP JYAY* Igisca .Y
—F¥ SR A\ S AN A S ARKAERVAYN w0 S P SO A SRR S WO o
Az 7 A t\ A A A 4 S R ik 9 i) ¥
of 8 —EWE vy VAT AN o e R o SRR Ay (1 il (bl dawgi O
AN AV o/ Y UAR\ SRR\ 2 2R A 1N s Clolso gl g551, 5
I3 \a YA AR /2 7 S/ <o A (N I albls) g M Y

RS s L 7 O L LY

SOFE 0 Y SesST 8ok e glane A

Cawl PS /00 o jd adlie oy yholine dlayly siad liss g P /o0 ) aw ) adlie ol dlayly oiad yliswss

& ool bagy 1Sle dwlis camwpds Wy
lgizee (DAY) Glbls))l g Mol s iy adlhe (gla,
lglis 5551 (FIVY) ()9l slacdlupj dmwgs (F/VF)
(FI0F) (S psUl 650k Lo (5)loxe (F/50) lolae
5 i) (5148) pSlmannl sl ()5 des

(Y JS5) conl (Y/£F) Glanl g (YIAY) 5,55 5L

Slr Ui ol » il sbaddhe (gl
shaile (5345, Ao 3 aslllo o2ag Sl & 55l
o (903l (s 03 b o3litel ey B (ygeil 3l (i
o o (V) 3l5] a3 )3 b (FAS/EEY) 93 5 (905l o)lal lade
g 05z 0gedl ol 338 IS (10 )) )bel (glaliae
Syrg ol ppeds Sl W fasl 5SS +/+0 I (g oline



dawgio (590l pgd 0)9 1 yreder il Udyg 9ibieel )3 (silme slagbigel (sl byt e3yeiS Ve

Ve
&/N¥
/0 4
Y f/NT f/VY ¥,80 /0¥
Ft Y/A
f/00 Y/8¥ I /
\
Y/
\/e
/e
alaa) s Ragss j‘fll-la&))‘ d))S\J-’ SOl Jama (5 lerae
— aaly au L;Lm_\;l.uuu Olalae 4l 5l cullaly ) soRab
o8 soske S sl

il shadye (ganas, Y SIS

S5 bawgto gaws 31 5L (fjg0l Sl 5 plalee i 51 S5
2 e sobipel sl el (Gl s ) ioman )15
gaw J VL (oS 5 Oypods o 9 Silre Oypods o 19
SoeSle Soli (wyp > nl 2o sl bawgie
sbpisel slpl GlSal ailhe (i lSal 2as 53 ooy S
O EoPlee (ke sl silre gty b (e
Ol adlse dine; 5o Lol 9,105 2435 09,5 90 (pl slaola
Sl (oS5 Cypon gl e sl bisel (sl
OB sty 9ol S 09,8 & Cd lales 09,5 il o
9 (VWA) Q5305 s 5 (S e cadlllae (l b gunods o035
s 2l &S Saline (WWAY) (595 5 Cusgdisor>)
sl ol g ol iy )yt p3e (5lme B0l
5 'Sl 9 (WYAY) h)lKen 5 (Soudl Sladllas gl yizcon
ooy sl Kl S ol ) e (V1Y) oS
o) grg buwgie s>l YL gxf)» 5 Sl Lhise]
@S ol s gladllae jo 50 (VWAR) o hKen o Kool
P ule glpte g pledee oBa o (g)blixe wolis
3929 5 5 x5l ey xS 4 (el pogat
@l g oy gl @l cadlllae (pl b gl Lol 31>
1 SaigySI pieel il lSel S sl lis (YAA)

oy 5 (5,5t

2 fme slobisel il b)) gy cnl Ban
5 dlasgio (bigel pgd 0)93 53 by il U2y908590]
0351 (ks 0593 ol (ligel il 5 (L) Clodee o5
ad Lo 3ot dolidius p jl oolatwl b Liangh (ol (slaedls .l
lojlo g 2lsime (5)pe 25y 5 43,5 Sslaer sty
ol ) osliel b .5 51,8 b 390 o (oL pimen
2 Jetde alye 0> (Wl agly o (SiS] Jole b
sl oSl s il gl sl (oS
dgie ablinl g omiwplSel s 0 eSS Gbjsel
2,55k 5 b)) pSlmanl T ()5 Jes
lolo ailglds (3551 (o)l slaciluy; asug
2S940 ke (gHlans 5 Sl o CHelss
adllas iy ol b belyen b slas] sl e
(OF) Ser 5 llus (V) ohlSen 5 yncpms
ohen g oS5 (ITAY) lKea 5 (S g)lois)ls
A Gldls o (WA o hKen 4 ol,bl 5 (VYRA)
2 x5k il sadie ollid e > oSl

Slodls 1l g e (gilore ijael s
Gl oSl S o ol 5 bl s bs gl
(i Sal 22) uf’)ﬁﬁ..w»)a“ 215y (itee (sl b0l

1 Bhat



V) (Ve A=) VFF ol epiin olo qpouw 0)losd (oo Jlo cCanyi g palsd )3 (Bo3 il g (5)5lid doliliad

sy (S (i Kal Casledged dg5 slacled
Jla&‘ d)ﬁfﬂi dlg\ Dl dhw ‘_'j ]a.wy O‘?Su‘ &S ol
@by gl @y (YN 98y 5 Cawvgdo)) 35
ol dsliyy b 05gy po )0 (GH9 0 Al s Sy (i) Kl
039 gi».u) uu.ﬁlg 4 ..\J‘yd Wu&nl AAL)J d‘)>|
c)’ta] 9 0)9)) f:lﬁ.} 9 ‘P‘ Jel uL.:.oJol 9 um; LY Slazel u,u.)l)ﬁl
g sl ol ol b izan oles S8 o et b
Olizebl 93,5 2Lyl 1y 0590 sl ol 383 yoba
09 |2l jralcgiys gods Sl o 039y LI 45 3905 ool
5 @oselion VWY S5y 5 (25590 VIV gl 3 b
s (sl (gladol y plos] agyopl 51V o) Sar
ol P minty e laday Sl ISy o5y
laacly (ol plyome lgisar plales jlais I 55 iagsy
Oligelotls 9 Uoygn 9 Lhjgel ) 15l (e (slasdjgel
LT &S gg090 ol 4 bt Cap )3 (B850 lsisa,
e b2 2925 laiisel 95 cul )3 Calge b g 12l IS
Higel 32158 (e slagdjgal (sl (xSl dgde
85 dom g & C8S L8 yp 090 9 9
g il 22 1l e lagdigel lpl sl ISl
O 2 (55 Coppen 42 g ibre Cjgods (g
axwgi Caa 5 Nlg e 15 ol wlal & 5 dgmg Hlisle
wisupl @S ad el LS Gieeh cpl 0 ecmen
5 ligel il g pladre s 3l (ilxe (slaiigel
Ol GO9S (y 5> (oot Cuslodd (bl awgte
sl ! 0l05 2939 09,5 93 () 0B 0D o (6 )olime Cogles
5 (VoY) Sl (VF- ) g lEplal 5 zob ldllas
HlosS ialy gt b Lol sl guuons (Y IA) ) oY
Mo b BT diwly ! 53 sl gunenl Ay o5 S50 1,
Sl g byl S 4 by o O falos 1 lodes
Mo (oo g Coyii] 4 awyiwd pas o Sudg xSl
4 d‘du;d) f..\)']bby 4>]9A d)ﬁh'é LngwL»)J) 4 ]oyfo
@a il Gl Gk I ) (lee colie diuilys

5 Mukherjee & Roy

6 Minasowicz

7 Jin

8 Rajesh Kumar & Nair

olgieds 3l Shigel iudly (e (lgee (imedy (slaidly
) Ol ol ligel 23l & 350 g e (oBjgel (o6 S,
by (o iod (S g ool o | djel lio 4 &S am3 0
Sy g i sl e g oo 5l Jte (g JSSay 5 a8
sy ol Gl g loj I St 03 (Frled 55
|) osd g objgel (sliome 5 Aty (Bigel (ol ilio &
(553 g hjgel oz )3 a5 0390 aslllas dla s (4l
(593 Byb 5l anles inlpg g 0ol 8 ealil 3590 1) L]
5 S St slads” Jao 1) o818 wsilne b0l
OSSL g3l B a5 (gl (15> o I g il o i
(ileme higel oS Cunlors 4iiS (gly 53 S o S sl
oASp Sy g Sl ¢ lols ) il bjsal o]
3l (839541 9 29 semgume £SO 5 Ghisel gl
S b Wl e Glacds e GRS laols
e R e T
5 b il ol kil o ogatar sl g ol
Slgs o a8 2l L 5 5,8 T slors Cuadl NA-ygs8
5 2o9m) 95w laghyy il sse sba
(xS 5 higel eyl LYY TS VeV o Kan
it ly ol glio b1y (s 5 gy90 Sl oS
(lhalodidls 5 Jlex)) W0 35 6x50L slay o0
Sblase dbnl caa > gy 93 sblje Sl g (V001
dloier s)Pposre phdlasl 5 el glite (5 S0L
s 9> 32 yge 4 (YOA (K 5 Tols )
2 o slo)laly plisdy S5 sl 5 il b0l
b &S Sgs0 laday B0 sl (653 203L ] 5 5
sl (5lod,Sagy 35T g la by, ol e s
xS 5 Ghigel et dgme 4 (g gl (siluodly
b dpalge slp 1y GB0500 5 shds Jus g cdb cusd
oo 13,509y oyl s )3 .Sl o3lel oan] gla il
Glinl sivs by )3 50 )l Glsieds Wilgce (B9l
25 )8 ool 3,90 VY 08 (Sl )los ygm 9 63500
|y S )l o555 g by i cyuatlis ) o | Lo
pLsl 3 (els 5 e Glaghs) Sl o 4 Heoee

1 Hodges
2 Goyal

3 Dziuban
4 Gannon



dawsgie Sbjgel pgd 0)93 ) g il UBygy 9ubigel 33 gilre b igel (sl (bdj)) i 0p0dS Y

(YYAY) SI5555 5 6 prebodljipmmes 9 (VWAY) LU 5 (oly
guatl g5 ol b (V) Loxsd, adllas Lol 3505 oL
uib Gl olge eadly l ise cpl e 50 ol
il o dlgly mbll S lsiea silre (b0l
Foo S slaadlie 5l (S g conl (23S Jlo 5 s puty
&y 3 lgime ol lgieo yaie ¢ objgol 00 ol otz
JGsl Julol g b olgieds (650 oims LSy ol awn
33,5 0 el (653 (slalae )3 b )loe dnsgi g il
onped ) (5353 g bigel CokS p omitns 3L
Ol 2 kg JB psbs lgie &yl 090 9 jlidle (oS
P epb IS ml g gl S lS1E es)lie
SaelB )3 Wlg5 o 95 oyl & 318 o 1l (G5lme slalaso
52 8 Sl 3L 03,5 Bl e (il (e (13905
5 Enhlanl (glre sl 3 lsime pre slaaix |
0o o glaboe BNyl Gl (6l g g
ly |y lgme (il (Sl (ilome Jhjg0l st
P RS wald BN gate lajls 4 a5l
dagingg aile slaslojriz wlie Jl Glge csjlre oS
sladsile 5 gjluand e (SSIS dopuive]
il Gilie (6,53l Oy g S b & lols
IS (YN (ohlen o' cols) dg0d elitel ciiun
g ol lsme (b (il Ghjoel o (ol sl
S a3l slaps 4wk Gbjgel g sl ol
Ol 6350k sl 1y Lol 0353l g 48 5550 1) (B ,S0L
aglls pogMe (VoI5 oy 1San g ol V¥ ) ¢ ad)) amd
s > a3l gy Slegdge b lasye 5 o4 Ll Iy
Gl s b 3> s yuay (il g SleMbl g p0l Glidy
@ g 2l jom (ohjeel lyme & Cusl (gygp nlple
OlS13 yal ol 15 a0 sl (51,8 0ai] g (ab (slajl
Gl Y slaisls g e lga di Sianld b 3jlo oo 25 1,
lgiote picrod Akl cowS Juasd deldl b g dxols 4y 39,9
LS 5 (5518 Slaglas g (5)08> (Bjg0l b cuslizo 1l

(VFV conb) (3L (g
g0 5 pSNm (2l Ll B (6,5 it dilhe ogas )5
(I7AF) Ghen 5 gaamednn 5 (V1)) () hooiy &
ol (WAE) U6 5 il adlles 55 dgas o)l
g lwsie do )d wSlwl b 5l (g5 Sob— aool e lad

P& caS Gle e al 5l isu cpl e jo dsled Sy
9 Slaghe) 3 Se plgie silme bigel 3l sl L
o cpl 53 calonnd I zolao (6 30b g bjaal ) el
2 byl e x4 3 IS5 Jele o Snte plae
=2k Wl 4 i ap e e JS lily o il
ojlel nl lobee 4 ¢ sdig0l (g slosygld sl 550k
Iy el lacus b wilygle (olad ooy 315 L B e o |,
w8 yirg 53k Sl sl e 5 ligal il sl
($yg Lolyon s iy oligel ptils (S (B 310 ]
oen sl bl tile (cng oyl jI el
sl g0 03latsl 35 0509y (S5 )3 (068 5 S ciadign
1 taslodds o U1 5055 L o yglis cpl o (slasgSa,
olialyy S5 o0 do sty ool 3 553k 5 sl T s

23,5 &ly e 5 il
2 ilre slagbigel (sl aailhe 5SS oy
sloadlye £ Jorie) nailhe dan s 3 (By95 5 (594
5 bl Slmaal w65 s dgme
lodre 4il59l5 (5551 (69l lacd b dnwgs )53 5L
2 (S9yS (6 50b bame (g lane g byl g ©Malss
) SV img  SEASES b e ) Colaal ailje
o adlle ol > pizmen Cunlord 3yl bgie
» il lagbisel isul claailie (pen b yse)]
iy (o Wisgeil oS> Sl g s sl
(5yobd acdlwy) dawg dee «lblsyl 5 el
(S9SN 6153 Laze ()lons (lodns 4il)5l (55551
9 2,953k 9 edi)l (s Sk — a3k AnTE (65 Jures
Ladl cpllial ddlie josad 0 LAS (gdbdd, Claal
02l ol &S ol gusod (VYD) ]S 5 5oy g2y dslllao
ot > izl Bl (el oyl g pigmals 5l oslizl
sile (bigel 09)5 3l ey st bjoel 09,8 Sligtils
ol 4 il ol g el 5| 5 ol oms 5 O
0P dkg 4 drg b S a3l L cpl @ dlg o (o s
O eahel ) ohigel 23l 5 plaleo s 53 (gjlre (sl b0l
Bhal 4 i g odle sl gy Gk I U amd o a5
bl Cows (8 2 ke g (o8, ible (B LS ile
ailfe dinj )3 XS 3 Gl lalae (oyme )3 4S)]
Slapiegsy 4 olgi e babl I Sisk (ol b guen dgixe

! Cite



\ey 0 ’/\—R\) V¥ ol ealan LSJL‘" P g b)‘.mf: 3] LJL» Casyi g p.‘l:u Bl @5)’0“’") 9 d)gl;.é Aolilad

) g yatne 2ol ISl (s3lma (slabiel (slapiums
oSy ol Syl ool plabee (sl 1y 6058 2)55 5k
y oligel pisls b i b a0 o3la] ylalne 4 3,84 paxie
CMe Gl ©ygo p3 5 md JLE ik 350 353 sl
9ol il pizeen il plosl b ety |y p5Y (ob500]
olels slagwyei g M slapgesl Gl 5l Al e
Iy 395 igd 5 Cmd blis g 159 05T 595 5 Shae ;I aloldd,
dge & g pglie 5 @y 3585k cpl les ololis
iseltils o )3 05501 38l g (6ol — a3k sl b
55 o g a5 a5le 5 ol 3 ke bls (a8
2 Slgie T 59 ) Vb g (SogySUl (oo s
235 5158 ooliiel 3590 3,535k 9 (2led)|

slogiagy (sl Glacsloyn; g adlse aiej )
L (W0) hlSen 5 (slowl 5 (WAA) (,Sen 5 (5 5033
(WAY) 2154555 5 s paebodljcpmmes ddllaa Lol $gumos dlllas
(Vo7+) brby (piomon Al ood guuan el ) Giso cpl b
oSl @S 3yl ol g ST (Gilxe (hjael diej 5
Olsmtily Ghjeel (sl srgele (0509) Cumlipe (S
S 1y i slapyiih (6ygl g ol g 03,8 S
sty HB jgbar ibre Jhigel (sl s
Sl calio dilygld clacsloy) dawy Slicos
Sletdy lp 28k 0ad (b (a4 oS (6)gld cElu )
lsald pre sl 5530 @S 1B g ibre Shisel
4 o 2l 1y jbre (sl (il (IS jgboar 235 oo
Sl 905 o Bigel sloaty Jigo8 slagdy, 4
2 58 69t G lo by ord )] gl sy Slestiy
Sl ot Jols &5 G sl (18 8 ol
el )l Jolas g (o yiwd dlaodls (g5loda LS,

@ Olie ol wlhld GSly adie ogad
2 s (W) s g o)l (o)l; sbapingy
@S el glo Gl e 4Bl ol s )3 3905 0,Ll (Y VF)
oslizl 3 T S )les 5 2l 4 plano gl 55Ny
05l (6 pSob— ab sulyd )3 bjeel (clayols e
S sjpel wisu il o plakee wlgld (58l i o)l
A1 A ol sl 018 s g ()90 (B (s 5lme
4 g Cwl gyols slaylil 5l eolitul egs yiwily By

4 Yu-Chu

)l u.uou u.sl O O o u.»l;))l u9ua.nl; ubwb
canlojl Jolis w3 (652400 sy ledl b (glmazily
sl jelateds (6, 80L — a2l slac s dule S
Sl ol ply fcal ok ;3L )18, 55 Ggllae s
oRlPl g 2D ey car patie (ngl Sl Jold
—2ol lp 0l 680k g Ghjsel AT sl
5L 5 hi90] Ceomrdy €8y Anld o> yas )3 (6p50L
ol (e ale g (oololl) petan (il 5 (Sig sl
s wlo 58550 1 Ghigel e mbll (ng 250
Caslodygl wal 6,50k o ol sl ]y s glacudybo
d2r9 S o)lgpordo ol asilme Ubjgel 13 (Y0 (i)
by y5ob (g b ¢ ol (slo il g Jliomd (sl i
wheo 3l Olae g sl JWsl anl s dare ol 53 el 03,8
oyl slasygls slaylpl S odlizal )b 5l gal il
@ oliie 2533k 5 2ledi)l adlge L abay >l o i)
o 3l (VYRF) bb 5 el 5 (VF+)) Lonsdy Slillas gl

s JB jsboar gjbmo (350l (25l (M slalaee
isel il 4 onsall 3,085k ¢ byl cuisS plices
Iy aass 5Slos g baslyd Wlgh o ol (il 15 ol
Gl 3isiie (V2V) olSan 57 Jog)0ly 29l a3
slhow 3 (Gl Crpot 2y (255 Ojgon )
Lacl she Mals plojenl canle sty T (5,850
4 Cod splate sl Shy (S8 s enmaiisel)
2555 2ld)l e B8l riomen 051 (5)98> slalae
Mol (gl omolie 5l 3wl s dalams ol >
S ISS 3 5 plabeo g (higel il e Sl 5 jlalae
2 byl g 50k s sl Gl 650k el
Oledzo ccpl p 0gMe (Y4 -0 Fals 9 oW ) Ty
3 e ety lp deoscl g poraie (g)l3 Lo Ll 0
2)953b Gl 5 625k polie wjlas )b ) (B8
sl B w5 a8 3,8 Bgel3 wls ol el ol
Dy53b g (ol ¢ 5yl ais] 5 5 )38 5l g canl eleas]
SoS B850k 4 3)8 5k 5800 Jols jbline (550
ol 5 Mty dgup 1y 293 (6,50l slaclpe S
Wygo b A Aimd dmwg ) odb] D L5 dyse e
1 Means

2 Vonderwell
3 Sorensen & Takle



dawsgie Shjgel pgd 0)9 ) g il (Bygy 9ubigel 3 gilre b igel (sl (bdj)) i p0dS Nt

OB bigel o WS o Jos (Bjgel slopllss (o
&l 818 a1y Gl calises gla oledjb b ol 0 0B 1,
295 on g Sl g pBam gl e Jel g aim
Jolse ok b (S gboas imd il 51,8
CbsS )b 5l g sl delyy S e )3 IS b g
G e e e 6p0k gl xSk b
lasysld el b (VY ohlSan 51 Sapg) 235
S lyisa il slagbigel ((blo)l g Sl g
a8 S )15 a5 3)0 Shjgel o) 0 el g 5o by
253k Lo ()lone cdise el 53 radlie (ke Sl (S
S (S Sl 6pb lae (ly > sl (Sig s
ol Ml g Lot o oo i Ji] (gl GBS 5,559,
Gl g ST 4 Gl o )b laaasete Sl &S
355 0,L8l (139 wlyglys g (1S bl s iy dlasil (g,
x5k e Baa oSt (Ve ()Sen g o)
xSl ly Cuop bl g o)l emlp 35 (Sig S
Caleg 3 (YO T s Lally) cd G1ST8 ) il
O 53S9 ySI 6 50b bamo (g )lone oS S (g
4 a2y by gulS a5 (glre sl bjgel ol
oyl 5 oolizul ol (sloaiuo) sl) waslio sl
S5k 428 Blgie )55k (el (o Seald g (gl
ol el ol Ltal38l oo s 53 1y 0355 5 Ansicie 39s0 |y
Ayl el aSl (S o oS (6050l ol deup 4 W
A5 anlgs 55 59l Jiowd by sl sy900 sloe e
ol gk ool S catl plo lgie 4o b
L g o (slaial, W15 oo Sl Lol b5 (gloazily
5 Olisebn ly bisel G50l (! asl W, )

Al B9l sloaoly b oo

@‘b)v\é’jjg.iﬁ

DR opl ) BASES 5 elod I odiu g dluwgips
S o S0y08 g (S5 dilagous

)9S oxlgd IS dllde and g Limoky cpl sl Gl
alodd Coley Simgi b s ye gld s 5351 gl

2 Valentina & Nelly

9 ot sy b yslid fhe silean )l (K
39 S Bl pogad pl 3 9die barpe 653k Sl
o> plosl ybjgel 0jg> ;0 &S Jlalllas ded ;> 3ivwe aS
Ao 50 Cawldidly y do lodze (Sadl g ad) dlgio & ol
@ ol sl ool b lulyen «lbls)l o oMol adlye
905 oyLal (VoV+) Sllasadll g (V+¥+) bxby slagsing
] gl 43 ) L 35 (WWAA) 5l g 5 i adllne
S gl gibro b jgel a8 S b bl pl s
JB Y5 col andly (oBigel slapllss > g I3
oy My b S bl g p Sk anb wolp 1) ase
Crowdy o g i wlblyyl 5 cleMbl  4)5ls
Ol 6ok g eyt sl T (slapitly 1 eolizd
2 Sibre 6353 (il ledyl ccamipy o3 S g
5 bl oo les ol 18T & 25 L efg bjssl
|sj Sl 0392 drg B slidios slmojg 5 5o <ol
Cosii ol Uly sibre Glagbisel ©g bl (S
5 Olebro o ligeltil g el g (bls)l (slacs e
Cawl 03l L Sladllas ol 590l 21 365 o wicmen
4 prie Ml e w1 Ll (o silbme slabjgel S
Iy eligelonils Jolss g <8 )lto 9 995 Cuto uass gl
Gl ol s Gl i i slapyity oo
1y h5selsials 48yl iy ¢ poyd odIS 15 ol g 8 Lo
Sy S S il coy 500, 1y 265 ,8IE 5,05 el
2 el (5958 50l sl il (B sla oo dngs
Pl e)len (0y9 ) (oten (A5 il 0 19l e

Asbandly gilre (65:50k slakapme ) (Lol
Lol o (( S9,SJl (6550L bame (5)lone ddle b bl 5
S5 o N2 (YY) 0 5l illan ol
cel (Sogysll 6800 ko cuwle (b
35 SeipySI 53 sl 5 L o s
o3l dS 51y o L3l (Yo +A) o)) SKes 5 005 gig0 (pizmon
b5 b (Sg,SU (6180l slalaes 5l o Baias 590
@ oS Canl alasme opl 03938] o3l 5l gl Syd @ g
590 0 bl ks psbicos apg LB by o 4
ool Wbl oS4y 6050L 5 g p e slaeld
65k ol o Sipie ST U pien
oo S Shy olesa ghaul jeba (Sgsl

1 Van Beek



Vo (Ve A=) VFF ol epiin olo qpouw 0)losd (oo Jlo cCanyi g palsd )3 (Bo3 il g (5)5lid doliliad

C:él;.a oW

Bl oyl 4453 186 pols dlis oy bl ply
b 50 5 asl gl s o 53 WB dllio ) ol 035
ol ol u‘.> Ls..>)L’>

References

Abdeldayem, MM. Aldulaimi, SH &
Kharabsheh, R. (2021). Development of
Human Capital Resources to Increasing
Economic Growth and Innovation in the GCC
Countries. Green Management and Business
Studies, 1(1), 62-79.

Abdollahi, MH. Gholami-Torksoliyeh, S &
Abbassian, M. (2021). Developing a model of
effective factors in the effectiveness of virtual
education in general physical education lessons
in corona pandemic conditions. Research on
Educational Sport, 9(25), 89-110. [In Persian ]
Afyouni, S.  Foroghi-Abri, AA &
Yarmohammadian, MH. (2013). Feasibility
study of implementing e-learning courses in
Khorasgan branch of the Islamic Azad
University (Isfahan). Research in Curriculum
Planning, 10(12), 80-92. [ In Persian ]
Ahmed, H. Allaf, M & Elghazaly, H. (2020).
COVID-19 and medical education. The Lancet
Infectious Diseases, 20(7), 777-778. doi:
10.1016/S1473-3099(20)30226-7

Alamasi, M & Abedini, M. (2021).
Developments in teaching and learning styles
in the third millennium: E-learning, electronic
education, and blended learning. New
Strategies in Psychology and Educational
Sciences, 3(9), 84-95. [ In Persian |

Alipour, N. Norouzi, D & Nourian, M. (2021).
Designing a model of components affecting the
quality  of  e-learning  environments.
Technology of Education Journal, 15(3), 503-
518. [ In Persian |

Al-Qahtani, MH. (2020). Teachers' and
Students' Perceptions of Virtual Classes and
the effectiveness of Virtual Classes in
Enhancing Communication Skills. Arab World
English Journal (AWEJ) Special Issue: The
Dynamics of EFL in Saudi Arabia, 223-240.
Anarinajad, A. Saketi, P & Safavi, S A A.
(2010). A Conceptual Framework

Sl

oyledd &y oty Zob e jl ol ikoh (sladlia alS
saig sl byap gibigel JS o bl awgs VYV/FALA/NS

L Cuwlodds WL

Development for E-learning Programs
Evaluation at Iranian Higher Education
Institutions. Technology of Education Journal,
4(2), 93-103. [ In Persian ]

Bhat, G M. Bhat, I H. Shahdad, S. Rashid, S.
Khan, M H & Patloo, A A. (2021). Analysis of
Feasibility and Acceptability of an E-Learning
Module in Anatomy. Anatomical scinces
eduacation, 15(2), 376-391.

Boulos, AN. (2022). Evaluation of the
effectiveness of online education in anatomy
for medical students during the COVID-19
pandemic. Annals of Anatomy-Anatomischer
Anzeiger, 244, 151973.

Cites AS. Sun, A & Chen, X. (2016). Online
education and its effective practice: A research
review. Journal of Information Technology
Education: Research, 15, 157-190. Retrieved
from
http://www.informingscience.org/Publications
/3502

Dlamini, R & Ndzinisa, N. (2020). Universities
trailing behind: Unquestioned epistemological
foundations constraining the transition to
online instructional delivery and learning.
South African Journal of Higher Education,
34(6), 52—-64.

Dung, DTH. (2020). The advantages and
disadvantages of virtual learning. [OSR
Journal of Research & Method in Education,
10(3), 45-48.

Dziuban, C. Graham, CR. Picciano, AG &
Moskal, PD. (2018). Blended Learning: The
New Normal and Emerging
Technologies. Educational — Technology in
Higher Education, 15(1), 1-16.

Eftekhari, H., Shamsi, E., Eftekhari, ] &
Shamsi, A. (2024). Encouragement and
punishment in virtual education from the point
of view of elementary school teachers of Niriz



dawgie (bjgel pgd 0)93 ) g il [Byg 5 9bisel 3 gilre G Bjgel (il ledjyl opeiS 10T

City. Technology and Scholarship in
Education, 4(1), 9-25. [ In Persian |

Ferrel, MN & Ryan, JJ. (2020). The impact of
COVID-19 on medical education. Cureus.
31;12(3):€7492. doi: 10.7759/cureus.7492
Foroughi Abri, AA. Yarmohammadian, MH.
& Aslani, G. (2014). Designing an e-Learning
Environment Based on Three Learning
Theories; Behaviorism, Cognitivism, and
Constructivism.  Education  Strategies in
Medical Sciences, 7(6), 425-435.] In Persian ]
Gannon, B. (2017). The Feasibility Study: A
Health Economics Perspective. Global and
Regional Health Technology Assessment, 4(1),
€65-¢70.

Gebreheat, G. Koju, A. Whitehorn, J.
Fairholm, J. L. Shepherd, C & Paterson, R.
(2025). Is virtual simulation as effective as
clinical simulation: A mixed methods study
comparing knowledge acquisition, self-
confidence, anxiety and cost effectiveness.
Heliyon, 11(10), e43360.

Ghaemi-Amiri, M. Zarbjani, S & Naghibi-
Sistani, M. M. (2024). Investigating the
effectiveness of virtual education on learning
of dental students of Babol Medical University
based on the Kirkpatrick educational
effectiveness model during 2020-2021.
Medical Education Journal, 12, e21. [In
Persian |

Ghanbari, S. Razaghi-Shirsavar, H. Ziaei, M S
& Masleh, M. (2019). Evaluating the
Effectiveness of Virtual Education on Health
Care Management Students. Healthcare
Management Research, 10(2), 49-60. [In
Persian ]

Goyal S, (2012). E-Learning: Future of
Education. Journal of Education and Learning,
6 2), 239-242. DOL:
https://doi.org/10.11591/edulearn.v6i4.168
Hansen, HF.(2009). Educational evaluation in
scandinavian journal of educational research.
Internet and Higher Education, 53(1), 71-88.
Hasanpour, M. Soleimanpour Omran, M &
Hafezian, M. (2022). Identifying the
Components of the Pattern of Increasing the
Effectiveness of Learning in the Virtual
Education System of Universities in North
Khorasan Province (a Qualitative Research).
Islamic Lifestyle Journal with a Focus on
Health, 6(28), 165-174. [ In Persian ]

Hatami, J. (2020). Assessment and evaluation
in e-learning environments. In F. Saraji (Ed.),
Proceedings of the challenges of e-learning in
higher education (pp. 138-142). Bu-Ali Sina
University: Hamedan. [In Persian ]

Hodges, CB. Moore, S. Lockee, B. Trust, T &
Bond, A. (2020). The Difference Between
Emergency Remote Teaching and Online
Learning. Educause Review.
https://er.educause.edu/articles/2020/3/the-
difference-between-emergency-remote-
teaching-and-online-learning

Hosseinzadeh Shari, M & Zangeneh Nejad, N.
(2013). Examining the Effectiveness of E-
Learning Systems. Quarterly Journal of
Human Resource Management Research,
Imam Hussein University, 1(13), 173-196. [ In
Persian ]

Hossein-Zadeh-Shahri, M & Zanganeh-Nejad,
N. (2013). Assessment of the Effectiveness of
Electronic Educational Systems. Research in
Human Resources Management, 1(13), 173-
196. [In Persian |
https://civilica.com/doc/1505420

Ismaili, H. Rahmani, S. Kazemi, A & Ali-
Ahmadi, M. (2016). Evaluation of the e-
learning status at the virtual education unit of
the University of Sistan and Baluchestan.
Public Management Research, 9(34), 221-224.
[In Persian |

Jin, GTuM. Kim, TH. Heffron, J & White, J.
(2018). Evaluation of game-based learning in
cybersecurity education for high school
students. Education and Learning
(EduLearn), 12(1), 150-158.

Kelly, RF., Mihm-Carmichael M, & Hammond
JA. (2021). Students' Engagement in and
Perceptions of Blended Learning in a Clinical
Module in a Veterinary Degree Program.
veterinary medical education, 48:181-95.
Mahdizadeh, H. Biemans, H & Mulder, M.
(2008). Determining factors of the use of e-
learning environments by university teachers.
Computers & Education, 51(1), 142-154.
Makda, F. (2025). Digital education: Mapping
the landscape of virtual teaching in higher
education — a bibliometric review. Education
and Information Technologies, 30, 2547-2575.
Marshall, DT. Shannon, DM & Love, SM.
(2020) How teachers experienced the COVID-


https://civilica.com/doc/1505420

VoY (\ ’/\—R\) V¥ ¥ )AJL ‘Wm.\i{b LSJL‘" P g b)‘.mf: 3] LJL» Casyi g p.‘l:u Bl @5)’0“’") 9 d)gl;.é dolilad

19 transition to remote instruction. Phi Delta
Kappan, 102(3), 46-50.

Marta S, Carlinda L. (2017). From curricular
justice to educational improvement: what is the
role of schools self-evaluation?. Improving
Schools, 2(1), 62-75.

Means, B. Toyama, Y. Murphy, R & Bakia, M.
(2013). The effectiveness of online and
blended learning: A meta-analysis of the
empirical literature. Teachers College Record,
115(3), 1-47.

Minasowicz, A. Kostrzewa, B & Zawistowski,
J. (2011). Construction project risk control
based on expertise using fuzzy set theory. The
International Association for Automation and
Robotics in Construction, s3(3), 101-106. DOLI:
https://doi.org/10.22260/ISARC2011/0015
Mohamad, H. Kharuddin, AF. Mohamed, Z &
Fitriani, S. (2025). Assessing virtual teaching
effectiveness: Development and validation of
the teacher evaluation (TEVAL) scales.
Pakistan Journal of Life and Social Sciences,
23(1), 8140-8154.

Moradi, A & Zargami, S. (2021). Barriers and
strategies of using student social network
(SHAD) in the teaching and learning of
students during the corona outbreak: A
phenomenological study. Educational
Innovations, 20(2), 35-60. [In Persian |
Mukherjee, M & Roy, S. (2017). Feasibility
studies and important aspect of project
management.  International — Journal  of
Advanced Engineering and Management, 2(4),
98-100.

Qian. J. Ma.Y. Pan. Z & Yang. X. (2020).
Effects of Virtual- real fusion on immersion
presence, and learning performance in
laboratory education. Virtual Reality &
Intelligent Hardware, 2(6),569- 584.
Rabbai-Pour, S. Khajeh-Ali, N & Sadeghi, E.
(2016). Comparison of the effect of Web-based
Education and Traditional Education on
midwifery students for learning the lesson of
fetus health. Educational Strategies in Medical
Sciences, 9(1), 8-15. [ In Persian ]

Rafiee, F. (2022). Evaluation of the
Effectiveness of Virtual Education of Practical
Courses from the Perspective of Professors and
Students of Architecture During the Covid-19
Epidemic (Case Study: Shiraz Girls Technical

and Vocational College). Karafen, 9(14), 171-
189. [In Persian ]

Rahimi-Doust, G & Razavi, S A. (2012).
Feasibility study of implementing an e-
learning project. Journal of Educational
Sciences, 19(2), 145-166. [ In Persian |

Rahmani, J. Khalifesoltani, M. (2019).
Blended Learning (New Approach in
Instruction). Academic Journal of

Psychological Studies, 8 (1), 20-28.

Rajesh Kumar, K R & Nair, T. (2021).
Effectiveness  of  Virtual  Education.
Educational Resurgence Journa, 3, 28-40.
Rose S. (2020). Medical student education in
the time of COVID-19. Jama, 323(21), 2131-
2132. doi: 10.1001/jama.2020.5227

Saad Mohammadi, M. Sarmadi, MR. Faraj-
Allah, M & Ghorbannia-Delavar, A. (2015). A
study on the status of virtual higher education
in terms of educational services provided in
Iran. Research in Educational Systems, 9(29),
31-54. [ In Persian |

Samati, N & Emamgqolivand, F. (2021). The
effectiveness of virtual and face-to-face
training of digital immigrants on learning
biology. Research in Biology Education, 3(2),
51-64. [ In Persian |

Shabani, R. Nateghi, F & Faqihi, A. (2018).
Evaluation of the educational system of the
Qom Seminary using the CIPP model (Case
study: Level One of the Qom Seminary).
Applied in Islamic Education, 3(4), 94-67. [ In
Persian ]

Shah-Big, M. Agha-Hosseini, T & Kolbasi, A.
(2020).  Feasibility Study of Using
BlendedLearning Method by studentsfrom the
Viewpoint of Primary Schools'Managers and
Teachers. Research in Elementary Education,
2(1), 36-49. [In Persian |

Shahrki, A & Heidarzadgegan, A. (2018).
Feasibility study of implementing an e-
learning- Teaching system in secondary
schools. Organizational Behavior Research,
3(2), 81S2182.

Sorensen, EK & Takle, ES. (2005).
Investigating knowledge building dialogues in
networked communities of practice. A
collaborative learning endeavor  across
cultures. Interactive Educational Multimedia,
10, 50-60.



dawgie (bjgel pgd 0)93 ) g il [Byg 5 9bisel 3 gilre G bjgel (il ledjylt opedS VeA

Szymkowiak, A. Melovi¢, B. Dabi¢, M.
Jeganathan, K & Kundi, G S. (2021).
Information technology and Gen Z: The role of
teachers, the internet, and technology in the
education of young people. Technology in
Society, 65, 101565.

Tajriman, L & Seyed Hosseini, S. (2019).
Possibility of having E-learning in high schools
of rural and nomadic areas in Lorestan
province. Journal of Management and
Planning in Educational Systems, 12(1), 311-
338. [ In Persian ]

Torbati-Nejad, H & Abbasi, M. A study on the
status of wvirtual education provided by
universities from the perspective of students
(Case study of Payame Noor University). In
16th National Conference on Psychology,
Educational Sciences, and Social Sciences.
Babol, Iran. (26 /8/2022). [In Persian |
Torkzadeh, J. Ahangari, M. Mohammadi, M.
Marzoghi, R & Hashemi, S. (2019). Examining
the components of internal effectiveness
evaluation in university e-learning courses.
Higher Education in Iran, 11(1), 125-159. [In
Persian |

Valentina, A., & Nelly, A. (2014). The role of
e-learning, advantages and disadvantages of its
adoption in higher education. Education and
Research, 2(12), 397-410.

Van Beek, J. De Jong, F. Minnaert, A &
Wubbels, T. (2014). Teacher practice in

secondary vocational education: Between
teacher-regulated activities of student learning
and student self-regulation. Teaching and
Teacher Education, 40, 1-9.

Vaquero-Diego, M & Vazquez, BL. (2022). An
opportunity for transformative learning in
higher education through virtual teaching
innovation. Management and  Business
Education, 5(3), 231-246.

Vonderwell, S. Liang, X & Alderman, K.
(2007).  Asynchronous discussions and
assessment in online learning. Research on
Technology in Education, 39(3), 309-328.
Wilcha, RJ. (2020). Effectiveness of virtual
medical teaching during the COVID-19 crisis:
Systematic review. JMIR Medical Education,
6(2), €20963.

Yasini, A & Taban, M. (2015). A study on the
effectiveness of e-learning courses from the
perspectives of faculty members and students
(Case study: University of Tehran). Quarterly
Journal of the Iranian Association for Higher
Education, 1(4), 175-198. [ In Persian ]
Yu-Chu, Y. (2014). Nurturing reflective
teaching during critical-thinkininstruction in a
computer simulation program. Computer &
Education, 42(2), 181-200.

Zarei-Sarokalai, M. Shams, G. Rezaei-Zadeh,
M & Gharamani, M. (2020). Determinants of
e-learning effectiveness: A qualitative study on
the instructor. Teaching Research, 8(2), 55-
79. [In Persian ]



Technology and Scholarship in Education ¢ Access

Autumn (2025) 5 (3): 109-126

https://doi.org/10.30473/t-edu.2025.73958.1257

ORIGINAL ARTICLE

Identifying The Requirements and Contexts for the Application of
Artificial Intelligence in the Experimental Science Curriculum:

Mohammad Reza Bidel!

1. PhD Student in Curriculum
Studies,
Educational Sciences, Torbat
Heydariyeh Branch, Islamic Azad
University, Torbat Heydariyeh,
Iran

2. Associate
Educational  Sciences, Torbat
Heydariyeh Branch, Islamic Azad
University, Torbat Heydariyeh,
Iran.

3. Associate
Educational  Sciences, Torbat
Heydariyeh Branch, Islamic Azad
University, Torbat Heydariyeh,
Iran.

Correspondence:

Hossein Momeni Mahmoui
Email:
momeni.mahmouei@yahoo.com

Receive Date: 14/Mar/2025
Revise Date: 03/Agu/2025
Accept Date: 15/Sep/2025
Publish Date: 23/ Sep /2025

How to cite:

Bidel, M.R. Momeni Mahmoui, H
& Ajam, A.A. (2025). Identifying
The Requirements and Contexts
for the Application of Artificial
Intelligence in the Experimental
Science Curriculum: Thematic
Analysis, Technology and
Scholarship in Education. 5 (3),
109-126.

Department of

Professor  of

Professor  of

Thematic Analysis

, Hossein Momeni Mahmoui?*"~ | Ali Akbar Ajam?

ABSTRACT

This study purposed to identify the requirements and contexts for integrating
artificial intelligence (Al) into the science curriculum of lower secondary schools.
The research employed a qualitative approach with an exploratory design.
Participants consisted of 16 science teachers from lower secondary schools, selected
purposefully based on criteria such as a minimum of eight years of teaching
experience and familiarity with modern educational technologies. Data were
collected through semi-structured individual interviews and analyzed using thematic
analysis through coding and the identification of basic, organizing, and global
themes. The results revealed four main categories: managerial-supervisory
requirements (organizational support and supervision, continuous teacher
evaluation, and inter-institutional collaboration); pedagogical-specialized
requirements (developing teachers’ digital literacy, redesigning content, and
fostering scientific and critical thinking); infrastructural-technological requirements
(equipping schools, designing intelligent teaching assistants, and establishing cloud-
based platforms); and cultural-social contexts (parental support, positive attitudes
toward technology, and culture-building). The findings highlight that the effective
implementation of Al in science education requires an integrated approach that
combines managerial, pedagogical, infrastructural, and cultural measures to enhance
the quality of teaching and learning.

KEYWORDS

Artificial Intelligence, Curriculum, Experimental Sciences, Requirements and
Contexts.
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ABSTRACT

This study purposed to examine teachers’ digital competence and its impact on
professional competence, pedagogical skills, and learners’ capabilities. The
statistical population consisted of all teachers in Kurdistan Province who
participated in the “Digital Literacy Project” in the year 2023-2024. Based on the
list obtained from the Provincial Department of Education and using proportional
stratified random sampling, a total of 400 teachers were selected as the sample. Data
were collected using the European Framework for the Digital Competence of
Educators (DigCompEdu) standardized questionnaire, whose validity and reliability
have been confirmed in previous studies; in this research, Cronbach’s alpha
coefficients exceeded 0.85. Data were analyzed through Partial Least Squares
Structural Equation Modeling (PLS-SEM). The results showed that the mean score
of teachers’ digital competence was 3.84 out of 5, indicating a relatively high level.
Among the dimensions, the highest mean was for “use and creation of digital
resources” (4.02), and the lowest was for “assessment with digital tools” (3.65). The
structural model indicated that digital competence had a positive and significant
effect on professional competence (B =0.47, p <0.001), pedagogical competence (3
= 0.42, p < 0.001), and learners’ capabilities (B = 0.39, p < 0.001). Moreover,
ANOVA results revealed a significant difference in digital competence levels across
age groups (F = 6.21, p < 0.01), with younger teachers scoring higher on average.
These findings highlight the importance of investing in technological infrastructure,
targeted training programs, and the development of teachers’ digital skills to
enhance the quality of teaching and learning processes.
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