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ABSTRACT

Industry 4.0, as the fourth industrial revolution, has brought about a profound
transformation in production methods and process management. Industry 4.0
refers to establishing connections between the physical and digital worlds,
decentralizing business processes, and making product production and service
delivery processes smarter and more efficient, using advanced technologies such
as the Internet of Things, blockchain, and cyber-physical systems. The purpose of
this research is to identify and prioritize Industry 4.0 technologies that affect the
quality of education. In the present study, initially, 8 criteria for selecting Industry
4.0 technologies were identified based on a literature review, including cost-
effectiveness, relevance to educational needs, ease of use and learning,
compatibility, security, commitment to quality, relevance to organizational
culture, and sustainability and upgradeability. Subsequently, the fuzzy Delphi
approach was used to confirm or reject the eight identified criteria. In addition to
confirming the eight criteria mentioned, two criteria of energy consumption and
carbon emissions and compliance with ethical and legal considerations were
added to the eight criteria identified by the experts. The experts in this study were
teachers and university professors in Isfahan, 27 of whom were selected using the
snowball sampling method. The results of this study showed that cloud computing
technology, the Internet of Things, and artificial intelligence and machine learning
are the top three technologies among Industry 4.0 technologies that affect the
guality of education.
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Extended Abstract

Introduction

Over the years, education has always been introduced as a determining
factor in the success and progress of societies. Despite significant
progress in the field of education, there are numerous challenges in the
field of quality of education in the country. One of the most important
challenges in the quality of education is the differences between urban
and rural areas and inequality in access to educational content. Other
fundamental challenges in the quality of education include the lack of
understanding among students about the applicability of the educational
content provided, the lack of up-to-date educational content, the low
quality of some professors and teachers, inadequate educational
infrastructure, lack of access to technology for all students in the
country, and the lack of an appropriate evaluation and feedback system
for the quality of education provided. The use of Industry 4.0
technologies such as artificial intelligence, virtual reality, and the
Internet of Things can provide innovative solutions to improve the
quality of education.

Due to various limitations, including financial resources, the
necessary skills to use technologies, the required technological
infrastructure, compatibility with existing systems, etc., it is not
possible to use all Industry 4.0 technologies that affect the quality of
education. The aim of the present study is to identify Industry 4.0
technologies that affect the quality of education and prioritize them
based on various criteria.

Literature Review

Industry 4.0 is more than just a revolutionary trend in education and
improving its quality. Universities and educational institutions around
the world are trying to implement these advanced technologies in their
educational systems. This transformation connects the virtual and real
worlds of education and allows for the collection and exchange of data
in real time between educational processes.
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Methodology

The present study is applied in terms of purpose because the results of
this study can be used in universities, schools and higher institutions of
the country. Also, the present study is descriptive-causal in terms of
nature and method and survey in terms of data collection. The statistical
population of the study was school teachers and university professors
in Isfahan, 27 of whom were selected as samples using the snowball
sampling method. In this study, first, the Industry 4.0 technologies
affecting the quality of education and their selection criteria were
identified based on a literature review and research background. Then,
using the fuzzy Delphi approach, the selection criteria for Industry 4.0
technologies obtained from the research literature were localized. Then,
using the fuzzy Swara approach, the criteria were weighted, and finally,
using the fuzzy CoCoSo approach, the Industry 4.0 technologies
affecting the quality of education were ranked.

Conclusion

First, by reviewing the literature and research background, 8 criteria of
cost-effectiveness, suitability with educational needs, ease of use and
learning, compatibility, security, commitment to quality, suitability
with organizational culture, sustainability, and upgradeability were
identified as criteria related to the selection of Industry 4.0 technologies
to improve the quality of education. Then, by using a survey of selected
experts, the eight identified criteria were approved based on the fuzzy
Delphi approach. In addition, considering the authors' request to add a
criterion to the identified criteria, if necessary, two criteria of energy
consumption and carbon emissions and compliance with ethical and
legal considerations were added to the eight identified criteria and
approved in the second round of the fuzzy Delphi approach. Then, using
the fuzzy Swara approach, the importance of the ten identified criteria
was determined. The results of the study showed that the criterion of
cost-effectiveness has the highest level of importance among the ten
identified criteria related to the selection of Industry 4.0 technologies.
Finally, based on the fuzzy Cocos approach, Industry 4.0 technologies
affecting the quality of education were prioritized according to the
weighting of the identified criteria. The results of this section showed
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that cloud computing technology is in the first place. In other words,
considering criteria such as cost-effectiveness, suitability with
educational needs and other identified criteria, cloud computing
technology can be used as the first Industry 4.0 technology in the
education sector. Cloud computing technology provides easy and fast
access to computing resources and cloud-based storage, allowing
students and teachers to have wide access to educational content,
educational tools and learning opportunities.



EA-Y NEr0 JL@ <M AJLQ.J:'J A 093

ISSN: 2476-3183

elSSN: 2476-3861

295 o\]l.ﬁ.ﬁ:‘\“futy'

)35

SRR R

:)\.f.b"

NI S Camvo SBGHILS Suwcadlyl § 2ol
Igel i

‘LSJ"L:'L“>J Qﬂﬁu—éuﬁlo.\@b (xwo o e a}f ol

Zanjirchi@yazd.ac.ir b, .oyl oy s oEils | 77577

9o e — sl b-&.i‘dlb ‘L;".x;é o pde ngl{é Lg)a:..i.}l:
:Muu‘) L}L.JJ €30 ¢33 eL{.i}l: ‘L;J|J.5L...> 05‘)"3@‘ J’.'\'b
soleymanizadeh1371@stu.yazd.ac.ir

9 o pe 0aSisls ¢ Co pde ejj.? cJLg‘AL’J..ul {‘J}fm‘ oliny o
bl Ol Olgiol ¢ Slgiol 31 agd o&sls (o575 #3WLo Ol g
m.ziaeian@ashrafi.ac.ir

e S~

03,5 sl b T 5 S e 5 A5 Gl 355 53 Gres (S puler (inte MBI Ol st 0 Fr i
O 5 S ST 213555 5 s 5 (SC58 bis Obe L5l (65155 4 For Cris
51 b ey Sl ysLs Sl ealizal L cleds S1,) 5 J gams I 55 (LAl T )3 (g 5luigy 5 (g 5lunkin g
lols g cpl planil 5 Coun 51 o Lol (S5 58—l (Slaptunn s eSS bl 5 ) e
Dhra A bz ol 2ags 53 el 5aeT CodS S SR St slags sl (sducy sl
5 ooliul s ¢ 50T LI Ll (055 0 4 O ,he Jals Fut s (glags 5l ol
ol 1 B B 5 (65l 5 Slele 6K 3 b s (kS 4 g el (68 5l (Sl
0dd ololid jlas St 5y b ol ghite 4 36 s 3 Sy 3l aslsl ys s plulis Slosl g
b Uil 5 087 JLasl 5 (5350 o e slmn 93 ok 03 b slne ot ol ogde 5 8 oslind
Saan ol 08 s s Lol O 5 bug odd olulid Hlae St 4 S4B 5 SV Sl
Sl 5 YV sl 5y A8 (0,8 w00 g 5l eslinel L &S 63 Olgiesl AR A5lul 5 Oladns
9 Fren Sisn 9 slil 5 ul gl Olwloes (55l &S 5l OLES tags ol 5l ol b Ll
Az SIS 55 50T kS K o Slags sl Ol 53 5 659 4w Ol & pile 6,8 5L

fLdl ol (8 gman 5 op (6 pl Slusloes Fur Lo lag 5o cJI:)}aT RS XSHEYSIPRWLY

VRN K5k g y6 AFNN/0) el s b

AR RN YRRVART

Ay syl 5 lels (VP F) L0lge OLLs Cala oslj Sladi 3 emes dw ¢ ey il ol 4y Sl
N=FA ()4 (5,8 b 55 iiseT (slagsyals . i aeT CuiS I8 51 Catos slacs, sl
doi: https://doi.org/10.22054/jti.2025.83864.1541

Sl adle oKsils Y415 ©

Slblb dodle oLl ¢ 50


mailto:zanjirchi@yazd.ac.ir
mailto:soleymanizadeh1371@stu.yazd.ac.ir
mailto:m.ziaeian@ashrafi.ac.ir

VEO | Y o5l | o Jl | 63k 53 (85 50T e 6 pald] VY

PRYP
Sy 5 ol ga 53 oS el folo Olsie 4 oslpen B0l b DU (b )
a olaws 531y 5131 s & 35 46T (Russo-Netzer, 2023) ol ol 3 20 ol
S 5 M| o S5 Ko 3131 4 Sl S o 658 355k 5 (65,5 Coltal
Komalasari, Arafat, & ) s 5T oo 1, Calises SSe L aglsn 53 p3Y gl lgn
Mulyadi, 2020; Rahmatullah, Mulyasa, Syahrani, Pongpalilu, & Putri,
3 e dam (S5 51 lan) a3 Sodbge ol e ol (2022
o anr s 3l pale o sl (5T 5 Coa el (655 ,9 slirl Ll
(ke S0 ey 5 NS L agorl o slite 43 bl (a1 1) camalr Sia 5
Sl g3lamil 5 slamrl Gl [2alS 5 a3l Su) CuiS 5 by il
s 55 GlodiS ess i 5 gal kS ol sl ¢(VF Y b ) as,Yl)

S,ls Glarsl> A j3 el pas u..i,ij ol 4

o3Litl cmlize 5 ime (5 gimme €| Jals 5500l AnT 5 Jidm il i) 0T S

il 5 4o b bl sl alite 5 s oLl ccmlie 35T gl S,
Lo sloul 5 0L edils & Slaaty Sledst @)l ep3Y Sljgas 5 DUl 03 8 ol 5
35> 3 b.(Budiharso & Tarman, 2020) s I3 oLl 5 5551 5 oils Clabloes i) 40T
33 3T kS o) 5 satae Sla Hllr (25 50T oS 3 Sty o iy
Ghle o Gl (25aT S 53 el o e 5SS 0l sy 5558
3 3 el okt w51 (2550 (Ul sime 4y (i3 53 Sl 5 pliess 5 5
Qb smeiils 5 O 4eT 2ils 555 e 4 Ol o0 Soosel CarS s awlul gla il
(si)sn) Sl gime 0350 59y 4 okl &Iyl 55 aeT (el gime 055 (65 )8 & S
& o fnd o ol (55 g0l Slalatl 5 cOledne 5 dilal I (5 s ol kS
35553k 5 (2Ll e pude 5 5587 53 0L iils 5 015 5T 21> oled (61 ()50
okd S5 Sl il a5 pde 5 S o)Ll o 1)) 25 5T kS 4 S lin

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

W OSan 5 0L | Lo Caio 6l ) 9kd ey gl 5 o lubid

g o Al O il 5 O3 g0 S5 (68 3L oK1 2als” aler 51 lakaly
el s ISt gelozm (6 il il 531 e, il 1 5 Sl 5 55 2alS camalr
Colg 53 5303 (S5 kSl alS YL Gaes 4 el Sleds 5 b T 5
i 4 ar g il bl ol o 05 ol jan w1y 535S drw s 5 (S tlecie
25501 S0 Olee () 8en 53l ) 50T (a5l dmn 5 ) 50T (Sl
ool | gimen oS olis,l 5 )T Galsle ) 3 108 wle o camal 5 Cxis

(Tomy & Pardede, 2020)

P Cato @id8 ans 53 Ol 5 Oledbl o5l 5 Kate glasd i b
S pels oolw oKl 5 OWIT s w g YOOV by 5 L oldsl gl
OBl eeylgx o P Cane (Talaie, Ziaeian, & Malekinejad, 2022) .
Sleds 5 A5 GladuT 5 s i on Slbli,l 5 (gilu,lS 555 b oS 5505 0,La) et
3 Sl e (S saae Ean bl SR O per 25l 3 b
5 osls g S 2ol 4 i T 5 (gilwosle 5 (g 5lwanr )L 4 (5l Slwlows
il plcmests 385 a8 5 o g p b Oallanl e T 5 55 (65T 5 oMb
(Morovati  Sharifabadi, Ziaeian, .S’ o <SG (sTosm 5 Gose
ol pld Gilog Bla L Fr Lo e Mirfakhradini, & Zanjirchi, 2024)
53 OF Y QLK 5 k) Sonl ooy 13 ¢35 50T CokS 4ia) 53 0509 4 anel
355 Sl g 4 ol S 5,87 5 (S Wile (6l s (slasl ) Olys3 !
Sl Fov amis Oly93 ST odasOlis jal cpl lias oo S5seT s Sla Sy 4 1y
Cao s ale leslazal (Qureshi, Khan, Raza, Imran, & Ismail, 2021)
S0y 5T 5 (gla ool A5l 5 oo "Ll 5 2l 5 (g loms Candly ¢ o sieme i ASLe ¥
L Jt Ol ge 4 .(Moraes et al., 2023) was 1)l 5j50T (AS mhow 25,1 <l
Ol o el 5 ;813 6,85k ol bl 57 (S lons undly (55L8 I 03liza
L Artificial Intelligence

2 Internet of Things
3 Virtual Reality



VED | ojled | o dlo | epSiol 53 ) gaT sl oyl 1 §

83k ln b BOT 03800 5 03,8 oSl b ol onlin 855 1, 013 5T s
3y50 33 SIS glaosls 4 el aails aslal 5 Oledne S5 (ogm 3l o5ls il
3y 53 L;J.fr.:.«,aj A opl 8 LI ez 355 O geT 2l by 5 5 Shes
Al-Ansi, Jaboob, Garad, & Al-) &S o lsis |y dslde 5 Slaaiy €150 0 g
O3 50T 2315 3 Shas 5 kb, 4 b g je (glaosls £ Lsl o zulecpl o sdle .(Ansi, 2023
15l 3550 DUl il A5l 5 Oledne 4y 503,87 (5557 paz 1) o> WIS 55
Kassab, DeFranco, & Laplante, ) das &1,/ 1 oai 5 Laddn gla 55 50T &1

(2020

s F Lo o o eodae la ey u\:.'ejf Sy Olalllas 9,0 Wlal
S b g ST s Sl 4B S 1S )y 35 g0 Calies s a5 35 T
o o531 5 gl kS 03 Pt Cxio (5K ae Sl Jalse 5 basleiall
&G 3Bl o o sl L Kaka sla il 35 s b Ks g Sl Sl
S:J\?p4{.@16),,,2d;z;yT(Lm)meua\‘5,'\.#0;\:;7@”\?4{(\?;}&),
S 00 eV sl (b bl dor I ilee Glacys gl 4 a5 L S
w335 5o St b (685l Gl 350 (55518 (Slas b 5 dlacs 5l I eslizad
Loyl g 55T S I8 51 P Cais slacs,y sl oales Sl oslinul oISl
CiS 53 St Slag s 5 1,8 05 g 53 45 8 o Slalllae 35S 4 x5
233 a5 B St slage)sls (sduy ol 53 hasn OIS sy 5 55T
CaiS ISP S glagysld glulis ol Eass Coda ¢ i) el o)
Sl Calises (Lo jlme bl 5 OT (gdo s gl 5 5 50T

RS e
Lol .l OT oS syl 5 35507 53 oo 3T g L5,y &G 51 51,5 e Cmts
w i g sls oyl LSJ:§J\§! Sl PN Jlm 53 s el 53 (B 50T Sl o

gy sl Bl s e GLs (S5 B ol s 55 (3501 Slaptenm )2

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

18 | 0)San 5 0L | s Caio sl 5y 9ld ey gl 5 o lubid

{m;1)sajyhsw;iuQL,,M,;Lm\;J;ngwﬂc?o&l,wb.umﬁ
(Sharma, 2019) &5

Sl Il 5 pdige Ob gl sla Sasls i 55 (VF4)) 0L 5 50l
Lsls 13 sy 30 Ly P o b Bl gl e p5seT ST 5 beol&iils
0L gmtils sla Sasls slul 53 Sl 5 b Sals o5 sls olas Jtass slaasl
(el Glagdaily (eaai Solee 5 I (3 Sl s) owdigs
Sl ¢ 85507 ot ¢ i30T DLl a&ils Sl (a5l gl ,lge
P S 63l llge) Al e Sl I (Aslul lage ¢ o> 4l
a5 8 ol sl e ane 5 5 QIS 150 L

P S Gl Cudbae e Jelse g 4 2024) O, Sea 5 Wawak

(14 o A 5 3 pglhe (S 5l oS 313 DL Bapy nl slaadl il LaalSsils
5 ¥ S e sl S, s 55 ege Db AE s
Ll Ll ede Cin glasl syls el s 6B aw o Kan Ol
P ClS gl 5 b Slags sl 5l e 55k 4 il b S ST o5 (b s

S eslazal 5 6&)}4-\' o sl 43

oor s s ey il eslel b chags s «(2023) AlMalki and Durugbo

SlwosleT Couta L (6 am Ee) Cgs 5 Conio ol 65 50 4w Oluli )87 o8 s
Sl s2iseT slolg 5o ST Jolse 5 Llaesls , Fov Caxio oz gl (G250 T plls
OLS g ol s gy ol s Sl g lalid o OO 1L 055k 95
L o 55T Sl Bl olamtt o 51 pl 5 g oS Joged Jale o Spn S 1
25T DNl b Sl gl oy g 5 A3l o 25 50T Slaslg 2 For Cmio b

el 50T slaslg 53 For S b Lo e



VEO | Y oyl | o Jo | 65k 53 ) 5T e s 55L8] V8

Sl Jiz s lacs 5 5l eslizal =1 e (6 5lud e «(2023) o, Ken 5 Zhukova
540 gl el disls 55 3550 ) (35T s 4 " ilslassl 3,0
e (5 a1 S > (Slas 555 Sl oslined g (glalo o i e &S ¢ ko
23 8 S ol gobatih elatrl w5 (6l (35 50T T8 4 55 slaisit

0> el p 5 (550l el =Bol Oy 5 (lanllles 55 (2020) o1, 4 Lukita
SRS ¥ Wfaé\ﬁ)jifab\f&jﬁj ngLwo.}LATLglﬁ S TEUBE
200 1 oo 4y o825 o y3 a1 55 (6 S5k o7 313 05 2agsy ol gl il )l 3
G ylgn B ols b w3 4l pl ol (55505 Pt Cris e b iate oy
s pdyothal o5 Gloles 5 (osan fgr 03 2l resls fdou (g giasl
S5 3k sl iy b Laelails «len ¥ ol sl 053ke Bl (Ml (Ua
53 Salen sloul gl 5 o 45 5 S 4 Calibes gbaol&ils 3 &1, b
S 4T S

Laol&ils )3 For Cmtos (gl ol 5 S Calite ol se (2020) 01, Kes 5 Mian
47 315 Ol Gais ol glaamily sl 13 o 5 s 500 LG 250l Gl
o3l Foo Cnis 53 3 g g0 (Sus 3 eslinul (gl 5 5 O 8 bl 1l bel&isls
T8 Jlo 535000 5 Jals Oy 95 ol 53 s g (61 lal ol ¢ opimans S
s> Sbasl s iy sl ) arnie S Hlie il el )8 (6 0
el 5507 e, 5 5

sl 930355 5 (65lous Cundly (5,55l 5l eslizl (2022) Marks and Thomas
ladas lesliul b (655l ol a8 sls Olas Jiagsy opl sl 513 sy 3)se 1y Jle
s 4 1y gl 53 Gees (S L car)s PP ol Slagbs 5 Saan

S o e 03 )l g3 OL szl (1 OT 4 (S 58

1 Gamification

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

W 0San 5 0L | Lo Caie 6l )y 9kd ey gl 5 o lubid

XD

23 OlF (o Geliod ol ol &S  Cl (63,,8 Ooda (Bl 1 bl ey
Conle bl 51 ol Jin g5 uoman .3 o4 58S Jlo Slawss 5 o libe claolKils
G (5| ol ol e el iola ol (655T5 8 Blod 1y Jo — oy ¢ S5, 5
sl 0 0305 Ol VS &y 5o

Gauas)

sl

oo

kS 8 3

b st
5580,

3

Gl sl e N S

bl syl g u‘b)g.nT ROV gt )‘J\?;‘ £ Cavo v oL Llbs )y
ol

LaoT Sl glasbas 5 25587 S8 S 31F Cario (slags3d Jgl o8 s
bl L olalis P St 00 53 45,5 Sy g Slusl 5 Sladllas 5,0 el
LS 0 5 T b o ol 03 el e esls 0L 0 5 F glad sl &) s

(“Educational institutions” OR “University” OR “School” OR
“Classroom” OR “Education” OR “Higher education” OR “Quality of
higher education” OR “Quality of education” OR “Education quality”
OR “Learning Quality” OR “Academic Quality” OR “Teaching
Quality” OR “Competence of Education”) AND (“Industry 4.0” OR
“Industrie 4.0” OR “The fourth industrial revolution” OR “The 4th
industrial revolution” OR “1 4.0”)


https://www.frontiersin.org/articles/10.3389/feduc.2021.666087/full
https://www.frontiersin.org/articles/10.3389/feduc.2021.666087/full
https://www.frontiersin.org/articles/10.3389/feduc.2021.666087/full

VEO | Y oyl | o Jlo | 685k 53 ) 5T s 6558 VA

58 K el Fl el FS ls el sl DT ¢ g sl slaalSOL s
e b e (235 N3 s p 3050 pabpe b e e SV el 3 ) sk
OVl A sl (ke oL 5 5 e 1S sl DLl slaelL o
W25 8 515 oS 5 4 )50 i b g b e e S
SHB ATy

Slosl ladal s Fur Crin sl g, 58 bl (lajlre (gilu g shts &
o b 36 s 3 gy sl eslimal b e ylie Olakes 5 al&ils 08 5 5le g
23 555 el Glad ek 5 Glal> e S Dype & Llg e 656 A5 5SS, s
25505 3 ekl gy 2550 ol g 5 bn it 0387 LN lis 4 Ok o7 55 50
Lo gl e 03 S LSl JLis 4 Ol [S1.5 55 o0 03lizul gl o ¢S (556 il
b3S sy opl osd oo onlinul glals otz (o560 s 5 Sy, 3l il O 5 bow g
g e il y 55 iomen LELS 5l ST a1 Jole 4575 S dal g 1y aelsl gl
Jole o gl LOT Sl ki ods 155536 Lluie M| &7 ) geo 3 08 5 &l b
(Bui, Tsai, ol dul 3,50 Jole OT 35 |5 593 4 S Lk 533 55 +/) I zaS
Slwly 5308 L3 I piives Sl - Mo ol tags s Tseng, & Ali, 2020)
sl 535Ul G oy g0 4 Bt Cmis (sla (5518 Sl (glasle 003 ST LS
Cogo 4 G50 s 3 S, sl ol e oSl ol onlizul (glal o ki 3 S5 g5
Bahrami, Hashemzadeh, Shahmansouri, & ) c.wl odi osls Olis ¥ Ji.ﬂ
:(Fathi Hefeshjani, 2023; Petrudi, Ghomi, & Mazaheriasad, 2022

1 Scopus

2 Web of science

3 Science direct

4 Emerald

5 Springer

6 Taylor and Francis

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

14 | 0e 5 OLSLs | fer Corno sl 6yl sy oyl 5 (Lol

3B s 3, sl e Y K

N N
ol ks 6)}7@2- 6oL Sl 4l
OB g o
Y, D,
- N
L Jﬁ‘}“ u—.’b.))‘
A bl Y P
Ll
Y, Y,

5 08 5 51636 (s 5 SC gy anliin 5 b Lo e (slaasls Izl oY S5 ol
5 A ALl (556 (s 5 S5 5l eslinal (1 i 3550 O st s (55T e
> dhaze 1 Alide (Glals gdome 4 x5 b bt Olgas] gl 55 du e Oladse
ol il o oslizul S A8 6 8w pe pay laue s 0l 08 e pled w
ol s 08 5 e 3o b 51O S a5l O o Sl Sl g 25 0
Lt b e ad ol OF 3 Lo 5 gy O 5 48T 3L aalsl ol b gy cpl Lilouls
o 4 ble A1 ALl 5 oolte Oledae Jols 615 YV sl b ol
(V Jsds) DS sla e wlalp OB 0 Ol e L Sl For St
A c.s»T@#

(Ahmad, Fei, Shoaib, & Ali, 2024) Llue e o306 slasl 5 oIS Sl-Masl N Jgie

(N /A D) Contl sl \
(/0 &V /) N Y
(A% Lo g v
GV /Y /o) Canl oS ¢
[CRVANYA S BERCUN S IV




AQ

81 ¥Y o5k | o Jlo | 683k 53 85 50T o 65l ¥

plort s ile &S5 4 08 5 Calien S5 ey jile 08 55 (65T par 51 g
ﬂ(t(leMj!Uj) Q)}..aQd‘yﬁ&juuﬁj)l6@\;SQEL§.J}3@&J§°M

s dklsy el Cwl YU a Uj 5 bow e d Mj (ol do Lj oS s o0ls ol

L, = Min(x,) i=12,..
n.m l
Mi=([ [ x)"  i=L2..

U, = Max(x;) i=12,..

1l o JSC5 08 5 e s e

V abal,
N j=12,...m

Y aa,
N j=12,...m

¥ ok,
,n j=12,...m

Lol & Wl aoliin y ol Jale b dlsw (556 25 oul 4= FoL L

Lyt 0tias0LE 56 M ilosls janasss 0T 4 08,5 o8 Sl (6 lia o 1S 587

O S S s Sl

dnlomn Gy b 51T AL e pl] e la (556 25

aaliti o1 Jole b Jlgmn (536 5500 sVt S0k U ol posdle T oo iy

Sl 55 X lesls Lamas OT 4 O o 48 Sl (gl o S 55 b ol &S AiL o

b 5 ol e 5l ek aculoen (650 slusl anlsl 53 . Zaal 08 L5t Lo 5 ol 0315 anaied

os 4 S o g 231536 sshite 4 F oy 1 g ol 3 dish o b s sl

L +2M.+U.
g = i i
! 4

S i) 5l S disd e 5,

!

¥ b,

bael Jolse T do s ol Ealgiss

2! s3>« (Ahmad et al., 2024) Wil o O 5 3l ol b 6lnT d o

@‘oM&;J@)JMbT.&}&&‘j'/9)‘.»\2.»&!!‘5}1

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

] OKn 5 0LLe | Lfer Cono sl 6yl sy oyl 5 o lelid

SIB Dlgw Ty

OKer 5 g S Ja s (Ll gm) "0 23l S o6 4 8 i 5 4 2
el s 5 (KerSuliene, Zavadskas, & Turskis, 2010) 4 o515 asw 5 (Y41 1)
wlie GLESESS b amlie 53 oy opl 05 bawlis sluws & Sl ol 1lgm o)
23 T S8 sl gy el ol e sl 08T (51 e s o AT 5 O e
:(Demir, Riaz, & Deveci, 2024) .|
95 Do 4 Bsbre i § 1S9l Al

bl S 53 0kd e slalas O L 1 el i bl ol o e s
b Lsb oo uad) Jo5 Sope 4 i5seT SkS S S P i (slags sl
L slme cab g o o3 sl 5 (313 Oljn bl 0,3 &S 51 oy 3 905 4 4 5
Lgh mosls Hl 3 Jo5 s a
(S)) o oo S (g 109 Al 50

1) (3 Jlms & S J slnn (goud Conndl 93 slns Sl g5 b 5 pg> dl o
e denloes 45T sl S5 OLLE S ey aels) s ST B gy opl LT s Sl
O 5 5l oo ol ot (Sl 23 58 3 bl Jsl slne Sl (oo Sl o
ol S5 0L sl i (Y o) (656 Lol 3 e U5 sla ke olul
e (56 s 3 gy les glulis oo 08 o Olen 55550 08 5 oS

IS o e ¥ Jgr
A e

() RN \

(/A eve ) [GSVPNEY ‘VS L:M Y

(/8 /0 /W) ool oS v

(IYAO C/PYT /) gasl oS Sl £

(IYYY /Y0 @ /YA0) sl oS Lt 0

! Step-wise Weight Assessment Ratio Analysis (SWARA)



VEO | Y o5l | o Jl | 63k 53 (8 50T e 653 YY

OF & & Elozrl ipgu dlo> o

ST Y Ll Gob Sl s nl 03 e o YV K pgs dle e s
Soge 4 dlgw o 56 250 &S Sl S5 0L s e b plexl Sl
sl Y o Uj 5 Lo e b Mj ey - Lj a7 0 00l il Ao=(L,, M, U))
(Kj) 3y s 10 slar a0

Loy g 2 g s D dlanly ol ol Dlne B 5 eyl e

g b S 5 53 8 gl (5 3 e Dy e 4 Jil slas 61 5

K= _
lsel j>1

(qi) 1T Jbro Canodd! O a0 ps iy Al g0
Coadl Ol e 355 oo domlons # daly 32 ,b 51 ol ] slas Coadl Ol e d ol o

el ok 4 S L5 53 6K 455 e S g 4 Jgl e

1
q9;= h J>1 7 abal,
K;
SIB (omd 839 (ot Al 40
35 o o3l Vol 5l pl] Hlan (656 (oo 055 e 812

g;

2.9
j=1

W. =

]

V i,

S o el A dlasly olil  slae oo abed 059 ¢85 o 059 e ) e

oy W W+ W

J 3 A oy

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

T OKn 5 OLLe | Lfar Cono sl 6yl sy oyl g o lelid

3B ade YL g bawg el o oasOlis s 54 Wiy s Wiy (W A dayl s
Aiea olg 0
S gugl gy £

Ll ey K Olse 4 (YV) OLGa 5 Slsp bwy eSS s,
2l 055 b Jgmamn Joa 5 03l G533 331 (23055 31 (S 5 45 o slmacir (6 S ana
a\,wutﬁ5@\o,gux}f&ﬁfw&uu:j,;\;ﬂy;;.ugﬂ‘g.,A
aalsl 3 el suate glads OBl b (ginad) )3 ke 63 09 5 asflas gl J>~
(Demir, Damjanovi¢, Matovi, & sl suii esls & i su S S 5,555 Jol e
:Vujadinovi¢, 2022)
e (g Flo Jul 1 S9! > o0

@ Sl )L;Jul'lj A\a.';m g_s'\'.'.))‘ o laasdlis 4§an V.;.q....aj w;b d)\ 41:-‘/.» BE

Db S daly ) e

% L X
2-[y%] =M O M 4l
2/911 L Q/Rm

G ¥ 5 Y Y S ey e 56 olael Z=(%" %" %) A aly o
J s b F adasOlis B e s Vb 5 Lo gie ml do edias0lis 55
ol U ylns okiasoLas
Erl i Flo i 9 OF 5 Sl (Mg 13 pgd Al 0

O ) (636 Lol b e S (la e oy OB 5 5l pgs o e 3
S el S5 00U s S5 plarl sl gleo (S0Le Sl eolinal b 5 a1 L

.M‘_g)'léGﬁ:Jﬁj)jlamduuwglfkow#;)yolfk



VES | ¥ oyl g dUe | EE3L 45 )T la gy sld] YT

b sle paze ¥ d g

(v v 0/Y0) oSS \
(v /Y0 (+/0) o Y
(+/Y0 +/0 v/VO) L g ¥
(+/6 & /NO ) 5L ¢
(Ve ) ) by s °

oo i o S3loJlo 3 1P g dl> 0

—dl 3 sh oo Jlep pendl e Slo (e 5 Sote Slaslan plil o s e
2t glsbas 6l 9V daly D)o 4 e Sk Sl el e Sl S5
el 0 0303 OLE VY byl ol

Veoalal,
20) — %
Ro=[ o] =Bo= (5" r") = max (#) - 24
I _Imxn ] J Ty j maX(z/I(J))—m"'](%f)
- max(z/'?u)_min(z/u‘fl_),max(z/ﬁu)—min(ﬁ/ﬁl')’maX(Z/ﬁU)—min(Q/ﬁL)
VY abal,
Y% — min (%
Ro=[b6] == i) =— 1 min (2p)
I Imxn ] TR I maX(ﬁ/ﬁ)—mm(g/I?)
2" —min (%) 2" —min (%) % —min (")

max (2§”) — min (%") " max (%") —min (2") 'max (2;") — min (24")

(FI9 P30 9 (F39 e 2Ol Al 1P )ler A 0
Ly b 3 (B0 38 555 s 5 (B0 (536 G55 par iolis psler al e >

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

Y0 | 0)n 5 OLLe | Lfor oo sl syl sy oyl 5 (Lol

§o—(S,sV,sY) = Zw (Zw o ,Zw o ,Zw VY el
b= (PER P =2 = T 6w

S F sl dos 1 ookl b iy 35 b 351 0 505 Cyadd a3y Al 40
Babe ol daly an Sl 5l ae olal by B Slael oty Al e )
b glin 53 i Ol s 0 £33 S 31l o(BE) gl o Sile ol Ul (3912
Lol el (B0 Ul (531l 53 0lon 25k 5 sollan cp g s 51l 5 (BD) a2

@‘oMo)‘)QL&;\93\0c\\c.]aa\))dd)j«aﬂ%jmtsj‘ﬂm‘w

VF adal
Pos 8o P-+s" PM+sSM™ PUY4+SY
?I/ (Ia’la’la) m| 1 :(ml 1 ’ml 1 ,ml 1 )
Y Bo+8 HpUasY DPU4sY Y PU4St
i=1 i=1 i=1 i=1
V0 dlal
8o Po st p- g pv Y pY
Po—(fL M f)=— 4 o (— %
o =t Te) min&°  min Po (minSiL minP-'minS-  minP" ' minSt minPiL)
V9 alal
.Fﬁ: = fl:;’ ic IC)_ )\’(glo)—‘r(l_}\‘)(ﬂl/()

2(max9) + (1—2)(max B9
AMSP) +A-2)(P) AMS") +@-1)(PY) ASY) +(@-2)(P)

A(maxS) + (L—r)(maxPY) " A(maxSP) + (L-A)(maxP") "A(maxS’) + (L— 1) (max PiU))

(

S Blant /0L plp A 5ldie 355 o a0k S sl L 5 K VP el 5
owu;ﬁ):'/b)\mw»jjd 55 ool b (Das & Shaw, 2017) 5,15 ssb

Sl



VEO | Y oyl | o Jlo | 65k 53 ) 5T e s 55L8] Y8

2193831 1l dl> o
JY Jm‘})uﬂb‘jﬁhi%ﬁ)‘oJﬁT@bm&}:‘jﬁu‘Mﬂjuﬁcr&&4.1.>J.4)J

Lgh e 2155656V 5IA

a 3 WV sl
fr+fM +f7

f,, z% VA bl

zfi:;“‘fi'cw"'fitJ V4 da

ic 3
(3 3 2165 il e s 4l
SOl ez o b 51 ol Sl 3 s e el 0 8 ol Slinel ksl e

8 65 30l YL el ol IS dlo e 5l aw gl 5Kle 5 wikin

Syl Ll s 4

If +f +f
f=(f T )+ (e el
Laadl

Yo Cxeo slag,sls cuiij%f;f.' Cano b bag e ain 5 Slsl yy 0 b
P o Slacssls sy Il 1 5Liasse Slaskan 5 S5 seT kS IS I

el odiosls QLS 0 9 F clad s> s

J:;’J._}‘TC'—:‘;:SJ—})\K;\ fo Cano slagg,sls £ Jod>

v(llié, Pdun, Popovic¢ Olgis comile oS3k slapn, S0 5l eslinal L Sosn
Sevié¢, Hadzi¢, & Jianu,

2021; Kuleto et al.,
2021) Al e S Glepand 2 gl bl

\)L;ijfTéljbm)&qubé:feéf_s:b“éu}iﬂ ERPLE Y

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

W On 5 0L | Lfor Cono sl 6yl sy oyl 5 (o lelid

Sl Bl 5 s S0k 5 Sl SR s
il Slaesls L5 i osean San asd
B W A P PP I PR LSRG ST PRI PO
Slcs b 5 b S plabs 4 b o ol

S gr S8 55 el kS st

(Aldowah, Rehman,
Ghazal, & Umar, 2017;
Pervez, ur Rehman, &

Alandjani, 2018)

bow 5 KoK o calvis glaelKaws Jlasl L
;@;Mjchggmgwgﬁugzw
3 P o Sas (Ol 5 e ke J.;)}AT slrosls
o by ol AS e ald 1 Ol sl R,
Sheslinal b a8 o S iiel 3 5 Spoteb
Q\)JJA ;L:..::. Ca.r/..:...‘-‘\ .la.w); ol L;_)‘jicg;- L;L&:a:\:
5 leld L sl mls e 6,85k slajls 5 LS

23 905 (S5l gl uwaL;n B ‘;;j}ﬁié\j:na

(Fu, 2022; Liu, 2024)

s Slas o 3l Q\)‘yiuiib lrosls Jdos 5w
.,LMJL,.:‘ B Oladxs “ .J.;‘}SL;A cjté) E) JAL'J gv;l\:wfs
A G s 5 o bl ze S s s
wlold 53 Olpde 4 Waasls Jow 5 a5 S SGS
6uuuﬂ>w,6u%wczﬂwduﬂ\
Sl o me s Olysel 25l Sl Cules ) (gledt I

B

OIS

¥
Lassls

(Familoni & Onyebuchi,
2024; Koumpouros,
2024; Venelinova,
Ivanova, Shoylekova, &
Rusev, 2024)

5 O a1 Ol gmtils 5 0l el 20 (3l il
S o aealin 53 OISl 5 03 e (sla0les
Wl Olge 4 S (oo oal 3 a8l lassloans G b
55 S O el Blasl 31 aslg e O el 5l
S bt e Sl s 4 gl wie S

AL Ayl S U sl

MU

&5l

(Familoni & Onyebuchi,
2024; Koumpouros,
2024; Venelinova et al.,
2024)

L;Q_‘é‘} le‘.."'é Lu \J dt‘:}r_ﬁ QL&}M&] j:" a}}j'_;l QA.:A_;U

Ol 3ol 2ls (e Ol e 4 sl anils Jolas 5 55 Jaes

Cafél)

Al .3
039

! Machine Learning
2 Big data analysis
3 Augmented Reality




VEO | Y oyl | o Jl | 65k 53 (5 50T e 6 55L3] YA

Ok o b Oy laphll Guman ladds A1y 0
J} v;éb 6]“4.5 BE b k;db) Ysles E) odalie >4
il 2l el syl St L o3 S

K“"’; “ b aJupr...:M" (F:ALU L‘.;i_;‘j .b.:m 5\5 DL
Wl Ol ge 4y Al Jbltas 5035 S5 (6 5w gede
Sobe Sl 3l O8Gl (wlidican 3 o5l 5o

S5 Candly Sl el b S gbaanls

(Al-Malah, Aljazaery, Sldas 5 Ol 5l gl Slalos 1 eslizal b Sl
Alrikabi, & Mutar, 2021; : )
/ ’ Tl sl mle 4 S 35 Ol > Al [
Thavi, Jhaveri, Narwane, ffy G R A O A S e
Gardas, & Jafari el olse 5 (5 SoL slaslpl e ys Slaael  alor
Navimipour, 2024) bl Lol opl  esdle il anils w s
5 LK Szl a by Wejs w5 len K0S
LS 2l s s, 5L Bl Ole s
(Bucea-Manea-Tonis et usle o 33500 (glyime cuSle obsy gl oS T SO
al., 2021; Widayanti - _
! ! ! s S 18 eslatl 5540 ¢ 3L oabe s Laols (Vs
Harahap, Lutfiani, s DS e s eolS o
Oganda, & Manik, 2021) oSk Geed LS S sl (3l 3,0 5
)MQJ.A“‘QJ@;CSL&&';%J?‘@“‘Eé‘ﬂ
S 5 Glid (ol b, 4 Ldisel claause e
3},&& oslail
(Assante, Cennamo, & eoalie Ll 5 e Ol 2ils gdman Ol jleslizal b aw Ol
Placidi, 2020; Hansen et v
! ! Ll sl b Gdmdaw gladde slwl U | (Bt Ja
al,, 2020) ) (S sae s ,’.)g;u S
Sl sk Sl eslinal S S ladsl B (,.:ﬁLu
Al sbgsleas 5 bl W5 ¢l gl
b S oS el gllsls il slows s
Gl LG das o 1y OISl 013 sal 2315 7000 szl
il LU, s hes s oo SlS Sy g 4 5 0]
(Birt, Stromberga, Ol (g iloms Slis 5 2Bls Jaes S 5L (5l ol sk
Cowling, & Moro, 2018; - . -
’ ! T syl 15 | [ 3 Sisel glaa >0 alowl ol
Q. Wang & Li, 2024) Aot P2 L AL Al shed sl el
Sl isel lse b ol b a5 o O3 sal 2ls P LSS

! Cloud Computing

2 Blockchain

3 3D printing

4 Mixed reality technology

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

.Q\)&M}QL;L:@I A mslAs)}WgsA;gQ}J}\}duu

33 et 35 e O3 5ol S0 i S0 4 Wl e
o33 ol 3l eslinal b J guamms 1 b « pndige 25 50l
oslme 5 Rl sladises b Jolas Ol Wl 5 e

S S8 (5500 w2 s s 4 g 035 al

(Mourtzis, Vlachou, Silre 5 S5 gl o BLI (S5 — b s PN
Dimitrakopoulos, &
Zogopoulos, 2018;
Veshneva, Bolshakov, & = @b & (o siws Ol daqios opl o b 5l o1 (S0
Fedorova, 2020)

g Lol o alas 5 L Ol s e S S350, -l

il (T el ol gy 2550
S s yh e oal b T (lea glajlpl 5 S S
il U 5 kS 5oL s B s sl
dalin OISl s ] el s 0 3le S o 3l
Ol el 3, Shoe il o sl sacled 2k 5

S o oal B s |y Al S s 305k LT

U"L‘"‘J’- SO J‘,b‘_gh)l:mj A W‘_QLA‘_;))Q 9\2}‘)}&#4{&"‘){0})&9

el ol ol codwl Sy J‘A}}' A.:A:i 9 C)l:;)‘ BE3%

Lo Con slas,sls Ol glaslas 0 J g

Ayeni. Al Hamad. Chisom. ) 5 ¢ 85l « 2300 5L L 03y ks e 5B L s

Osawaru, & Adewusi, 2024;  ; Ll Lt Coo glag,sbs sl
Lacka, Wong, & Haddoud,
(2021

A
w‘)}“

& e ed Gl e o35 5] Sltal

csjjyi Gl ye Gl 8 ‘J.Z)'}J ctﬂ

! Cyber-physical system
2 Appropriateness to educational needs



VEO | Y oyl | o Jlo | @83k 53 ) 5T sla sy 5L8] ¥

55573k 5 bl Ol smdils falad Sl 530

35 oslil iy aysel

Saleem. Shamsi. & Magd. ) Suzy pde @ @55k 5 oslinal Slpge g onlital & ggm

2023; Sengupta, Datta, 5 ool Skl ezl Sl 'S
Roy, Chakrabarti, &

RGPS la g sl Sol s
(Mukhopadhyay. 2024 S glagosle S8l s S

.J)l} e)u\
Dollinger & Hanna. 2023; ) L.+ Cus slag,obi sl 4 6,850 Y 6,8 5l
Marienko, Nosenko, 03 e sl s el

Sukhikh, Tataurov. &

(Shyshklna 2020 b)L::] Jb \)L\M}A E) gf")\"\'d sUMK,:.J":

sls
Lukita et al. 2020; Mian et ) 5,1l 5 Sl 5 baosls Laim 4 (el JRCORN
@l. 2020 Osman olg 0L pogas o~

13 o Lal Ol sel Jasts 5 0l pmedils el

Iftekar, Aabid, Amir, &) Slaey 38 oS & O35 4,0 & O3 e 45 0 43 O g jin
(Baig. 2023 MK (gllely s 2w by e £95 g
Lol &dls woms g b (65 Sloyson s

3yl oLl Jle Slge 5 ol

Homepage: https://jti.atu.ac.ir/

Marks & Thomas. 2022; Y.-)  ¢5l6 & a5 byl < 5 oolul bl 5 g lul
Y. Wang. Wang. & Lin. 5 Sl di S glagsle 5 S ° sl

(2018 ) q ;

3 ke bl Sley Sas 4 Sl

oolal sl 5 ol wnw s 5 il Ol

yls

! Ease of use and learning

2 Compatibility

3 Security

4 Cost-effectiveness

5 Sustainability and upgradeability



Homepage: https://jti.atu.ac.ir/

Y] On 5 0L | Lfur Cono sl sl sy oyl g Ll

Bendak. Shikhli. & Abdel-)

Razek, 2020; Naveed,
Alhaidan, Al Halbusi, & Al-
(Swidi. 2022; Porto. 2020

G @ Gl S b ocnls el cels

QL@ CJL«.w}a 9 ‘f')‘-x-‘ ol iils &AJ& \‘éhjb

31 Ll ol oSl (sl 5550

Foster & Gardner. 2022; )
(Sunarsi et al. 2020

b oobeas ) & bl o0 szl TCdS 4 g

Al 4Bl dgad i Lty 5 oS

6”\;5 A.L'Ja}-ﬁb\ C,SJ.I: Q;@.& 9 ALLA

AL lin loialy ey cpl 5o K5 e

&L@a L.SL“)‘:M 4%‘)‘;@‘ rj)| ode.:.w‘L')Ls‘)\B gs‘j" "Jgiﬁ) u.ul.w‘j M‘D‘JJ

Q)?J)&JJ.@‘@MM?.' wshd)jbék@.})‘ﬁ'bbf

ook 0303 0L O s i 1 ol (5306 ok plasrl g 5La o 5 Y ) Ll 3l o5lic

63b s s Sy, ol e N J g

L

LG +/AVO /A ¥ 23l S L 0o b

LG VA A . /0 S Sl 5 eslial & s

LG N CAYY «/0 Sk

LG A /AOY «/0 Coal

LG +/AVO /A ¥ 0391 4 jo 4 O3,

LG VOV yar . /0 5l bl 5 gl
a5

KWy ALY VVEY oY Sl K i b cls

WY VOV et ./0 ChS & A

1 Appropriateness to organizational culture

2 Commitment to quality




old (9135050 ylie s & Jalse oled F Jaur 53 el oy il 4 4 5 L

Oty g5 Col g 4 5 L ol ootz 515 a0l s 40 (+/9) wlenTas 51 5V
SLas)sls (duad, 5 Fge sy se slaslae 05,5 BLSIL L e OB L 51 hags
b Gl 5 o) LSl 5 6550 o slas (2550 CakS L SIS FL G
25055 b dad e el y ol ol 68 e OB o Lo 5 556 5 (B DS
mlE A s Lol Obe 08 = Lais, s Jolse Q:;«él.é‘jpaﬁ.a): <L s

) ol 0l OLES Y d}b Q)%A{é}@dﬁb:ﬁ})rj:))bj‘ J.pl>

SL s 55 p 50 90 5l Jol B Y Jgder

b . CIAYO AVO | VY sl 5L cwls
Wb VA +/AVO | SN Sk eslind & e
Wbt VA an% | NE Y S5k
Wl VA AV | VA0 ol
KWy . NZ +/AVO ) VY 0330 4 po 4 O3
Wl VoV VEE | VWY o sl elbl 5 golub
b +aA Vit Voo Gl Kb el
b o VoV AV | VA g0 CohS 4 dg
kb - VA | NV Y S el s 65l G e
L ey - +/vay | OA e s sl b Gl
S8

‘ksj\égsﬁ"'bgiﬁ)“l"fﬁ"dﬁ'/\ jlﬁd%‘j&b@wdﬁtq@jl{

e g 0L 4 g3 Al o 53 (36 (als 5,80,

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

| O 5 0L | F oo sl )9kl ey Pl 5 o lelid

S std 5V s 53 (636 (s 5 S s, ) ol Al s 50 (lajbas 4 4 5 L
oy b ol Eash asgie Jie F Jado 55 3561 oS 1B S St
RGO PRSI P |- ) L0

@}&QJJW_X‘JQ

2R s lagsls Ol L b e slasbas 23055 skt 4
S5 2 0555 e A st 53 08 ot i jleslizal U o5 5 4 baslme ¢ 55 50T
C_,wd\o-\.&W&)b‘)‘y&)})‘oaw‘bu)\.ﬂ)‘

630 Dyl so hostanal b lajlas 25055 A Jgd

U M L U M L U M L U M L
Wiia% /0 /FAN /A

4 Oy
0
(Jé_,g

Nadad A CIYE DAZE) 0 /0 /0 Y Y Y \ \ \ L ewls

54
51 0l
[k
AN Al AN CAF DAL CUNRYA 11} ALY Y VAYS V/5E \ CAYE L EeY
E) ealazw!
6;"1

V%4 AR 2RV Y /0y (VAR ANEERVAL o SERNRVAN 1} Y VA \/F \ A ¥ O e

985
Ll
B33

DB at 24 SRV o VA 4 SAYA YA ey Y AV Y44 \ N Y2 2% - cal

¢4 o/ ¥O LA /oY +/+8) C/FY AN Y AV /¥ \ CIAe /¥ 4 dgss

(VARNY /XY o/eNY AR 4 V70 f/evF LVART) Y V/VEY /¥ \ CIVFY Wig ‘5)1ij,,




IAREY RARSN PR EE3h 45 )T la gy sldYE

L ERYATY
[ YA
/oo¥ 3

LYoy

oy

ey Y

V/AY \Visd Al

V/AFY \/f A

\liga'l \/f A

A s
S
sl

A B SPR IR
G
&,

BV ¥ b Gl
ola>Se
3 S0
SN

P o (slags s Sl b Lo o (glaslns (5l oo Sy (L0 bl

. - o 5 . . P S F o aie
S, sls sy 4 (5B s S S ) Sl ealiiul b S5l oS I8 S0

uﬂj‘;)jC}ﬁJuxcéjby;;Ja-‘fuﬂLﬂ‘jC,.w‘o-\.&ﬂ\::-‘.}ﬂf' Cxupo

38 e s 5 o ol A gl

) ol 05l OLES A dﬁ“\?o)}""‘if" " ’gSlALS))\Sé Lf)ﬁ

/Ay AV /O JAVY YA JEAA S5l 5 sgeae ign
Oeile

+/44V +/4Y * /AN +/AA4 + /A0 +/047 elal o)
+JAQY VA VY VAR v/\o0 YR\ Laesls NS Jolos 5 4 325
/a1 /AYY MY /oML YigT </\4Y Silmn il
ALY CAVY +/a0¢ VAV JOAA XYY 03333 Cundly

| +/44A /44 | /AT /AN Sl Slloe
/A0 AV /400 JEYA VARL /N eSO
/44 +/AAY </AVE ALK VAR1 /v OA She s Ol
JACY +/44) ANV a0 /Y80 AR b = s
+/441 +/44Y +/4A% +/EE0 AR o/ S 5 bl g5k

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

Yo | 0)n 5 OLLe | .for Cono o syl sy oyl g Ll

SFLAal b Lo e solie ¢ 555 © 0 5 (G5 per polie e 5 Arele Sl ey

@51l 5 (B0 by g b tlie 53 (oo Sl o s 651l (F2) e o Kiles

el 0k 0315 0L & Jgdor Doy g0 & (F0) Ul (6351 20 53 Ol o5l 5 allias

Sl aw b b e yslie & Jgd

A \AY ATA A T-7A S SRR VAR AZAJVAT 7/ SV A KO YK & WP I PUIZ) S VS
il 5,50
V/44 V/AA \/AA YAYA Vo/av VV/0e 2 /AVY AYY +/+4Y <Ll gt
/04 /A VIYE AYO Y/AL Y/YY /MY e\ /e EA Sl 5 4
Losls ONWS
\/Vo \/04 VAV VV/EY \7A0% £\ AYY O asdy e Sl il
V/4) \/VY VAY  VE/AY VY/eY VAY e NOY o /NNE e eAr 03533 Cunily
1/44 ATANS VAY A0V AWVZEA AYAAY  fAVY g VARME S Olsla
AVASEY \/00 V/EA NA~ L/vo Y/AY VY v/ AY D\ eSO
YAty \/00 Vo AYY Y/40 Y/EA  /AYe e JAY a7 Shn e ol
\Va%3 A\ Vot Ne/et 0/7\4 /00 /AY4A a/e4n /A SR —
S
\/VY \/0A VoY 4/ L/A Y0 /AYE e AN 2070 Cundly g5l
S5

2123558 pesde Ve Jadar 55 (G50 s S S ) 50 G5l dw dcloes 51 e

ol 0 denloes (£) Lt 8 Sl Slael & a3 0daT oy slie



sl Sl pend 5 g5l e polie lasgsl Ny g

e o/voL VA \RVAA VARN S5l 5 Erean josa
Oesle

s VY \IAS Vo/Ya CATY Ll &5 )

Py YAy Ve &/AN DAY —o3ls NS JdoS g 4 525

a

O A VA VvV R\ Sl Canils

el onvE \/VO ARVAR ARN 03533l Cumdly

Jsl v/vat \ /4y ARVAR AR Sl olule

PO AR V/0A o/ /eAQ S0

YA V/0AY £/4) OAA G Ol

S AL \Ta\s VEY +/+41 b =l gt

(s YTEA VA o/oY V/eAY S 5 adly 65k

ould 0313 OLES 50T kS IS SR Cmis (glas sl (gtnasy oF S 5o

Sl

) lolowe
8,000 L
4.000 _ A
Gom aw Sl 00 oedle 50k g (estae Sige
0.0
=S5 P Cably 5,0l Silme Coadly

o5t b s

S e DMK 5 bt L iS5 seT 5 el ST ol el 9B S

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

Y| 0K 5 0L | Fe oo sl )9l ey Pl 5 o lelid

s 25 50T Conlial CodS 01550 T 81 5 0L il (6,8 3L 05501 J2alS alar
Ot yaT 2315 ahoold sl 5 amalr S5 L 5507 o iy 5 | sies ol e (o)
S O e oallaal (ladely NS ol Ll dxl g0 g arel il bl L
o o 40 1y (630l Ady 2alS 5 (85 F 5 il Bl ess0p A (T (54
P o slacssls B yme 5 Sl s el (555l dnw g5 L azsJ& ans 53.5,0
OIal 03,87 il b O mmad LOT 3l ool (sblse 5 (51 Slonlows s Lbl 25 2l aleor |
5 EIKer wnn g 5 Ol 5aT 2505 5 0L gmeils (3 50T LSl plulid ¢ oe (5,851
b el o5 55 s sn Sl e Sl ol Ol5 o DBl (18 ST 2al 4
Sl 5l ok S (oo ety @l 1y ST SihST 5 ensei b
Sy does dhaz 51 (Y5 4 0T oles (6,555 Ol 2550T CoiS P Cmio
iiuuud),w@L‘,:uzjﬂ);j%,aﬁyduwwﬁjmgucu
635 (6,5 s ok 4 3 m s Ol jon D) 5o 4 Ske ol ST e o5
el 3l Coda s 5 plonil (g gl bl 2 g (i pld D0 4 UL F L Lo Gla
Sisel CeiS I S Fe Gt slas sl sy Jol 5 olels hagh ol
SLJL Ll 030 46 oo 0 O 50 slme A Ry iy a9 Olasl g0 b Il ol
i b ld (LS & g ool 0658 5 06,3l 5 03lial I g ¢ 555 50T
St Slas)sld Sl b s o slaslne Olgie 4 2Ll Sl 5 oML Slejle
5ol b 5l eslinal b aslsl s s slels 35 seT CatS 3 ggs Cogr s Yoo
D5l sy 36 s 3 Sy eluly ol glulis jlas Cotia codaie 08,
4 Golre 038 LSl 3, 50 OBy Sl @ ar g b pl oo s 8
b Slail 5 oS 5Lamil 5 6551 o e slme 93 o s g 3 ekl Glulis Glaslns
PR ;;w,p;,y);,auia,\;&uu)gﬂm@@;%gwwww
05 Cowadl Olime (656 Lyl s 5 S5 9 51 onlizel b aelsl s .3 8 515 aul 5,50 g36
3 0348 o 43 03 jin Jlnn o5 313 0L 2ags il 35 e od glulid lae

Sl Slagg)sls Sl L LS e odd o Lulid las 03 Ole )3 Sl Oljoe (o 2l



VEO | Y oyl | o Jo | 685k 53 ) 5T sla 6558 ] ¥A

5 oo 18 S SIS Gl aal b alaly 53 YU ey Sty 52 4 4 5 Lol Jlsy g5 B
el ey slesrs Comal 1 e mlie als (Pt i (gl 5l eSS
a3l il Jolo o fage Olsie 4 1) Jbo mlio el 3 Shags 3 (YeX4)
sbas ;a5 5 S 0l s ragy o sl (Li, 2020) Lles S5 lels oo Caio
oplasl pde S go 53 5005 Wl Fur Cmto Glacs 518 Sl s 45 SIS
Shas 93 cpl pogdhe .l dal s dolpe S Lt s il 055 cimlio a3 g
ool Ol5n b Jale 53 Ol 4 55 (6,8 3 5 oolil I s 5 55 50T a5l b ol
Sla(s )3 31 eSS o Calides 5 5 e (slas SIS 5 bbb a5 bids g Lolis VL
S L s (55T kST 5 Calbes OV 5 Wl 3 gy 5 B Calo
I s eT Sl 3l s (58T e (g s A 13 g se (55 0T
sy Slops Caenl 3 lazml (gl 16 2ol 5 015 50T S21s 5 O gomiils oles
VU el Oljoe b slme pa g Olge & 35 (65 5L 5 oaliel S g e o
3 oslatnl S sgw Fr Caio lag)sld Sl eslazal s uf..\gr_:, Hs a0 asia
@l opl S 5 s For S slags,y sl o1 5 cidw 315 slos s i ol ¢85k
(Jain & Jain, ol guen (Y0YY) fm 5 o andllas Sl oda] Sl mE L ey
o Jole B et lagsls (6L g 35 g s 0T 2022)
zjgi_” el y s Colg,s landls bagyale ol 5 eslenal Cbge 55 (glodisS
P05 & a5 b sl LS S IR et Slag)sls 536 s S S
So9le &S sy Ol ide ol 3 ol b s Gy Pl o lald Glaslns
O3 e dlor 1 glajlas 4 ar 5 L s ke 45,0 13 Jsl 43 55 (64l Slls
Slolous (6555 ol GLulis glaslan plo 5 (35507 GLajL b sl (055 46 0 4
5, 518 ealimal 555 55 50T ide 53 B Lxio (63 sl Ol e & Ll 5 e
5 Shobes mlo 4 w5 OLT (o mws 03,5 @alp Ll Slabes )5l
5 2351 Sl oo 50T (Sl gioen 40 03 28 (o s OISl ol (om0

O, 5 b Y1 r.a\)a Olades 5 O3 90T 2305 (gl 1, ngfsli sl s

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

YA | O 5 0L | For oo sl )9kl ey Pl 5 o lelid

wlal 5 Oldas (6l Slewloue 1 aslizul L 457 W5 S o lal 545 anlllas 43 (Y2YF)
4;.;13w,:,,,;@;ud;z;yTéu,bu_\,uuuﬁ‘dsijé|Pu@@>|,guati.ul;
O gomiils 5 015 el tls cwiman 05,8 o IS @ 55 eyl 0T 5 4 1, OT
Sk T h 53 5 03,8 My (o s (sl lsmn 4 SIS 2 5 Al e
5 sl A o s Ll el al ol (Thavi et al., 2024) acsl asls &Sl
oo 51 5 g kS 05 g 93 3 g (Sl Hler 4 Ll o 5 0kd (5,8 3L 5> Jogd
onlin 35555k 5 S aSG L 01 5eT 15 5 0L il (65 80n e Flal 6 412U
s Olge 4 sl S5l (6558 e gy 3lIS oS 0 4 Gl e 4 o
Jlast Ol b (55l ol s s lis 55 90T CudS 5 5ep sliwly )3 Pt Cmtn (5518
a1y s255nT Sladama clay g 5 S5 S laolams g1l Ola DADI I3
Oledne s Lsl S5 2l 4 gme (355aT (Sladamme 53 .ol 03 8 gomie (6 Sair 5k
w51 05 gT 2305 3 Shoe b 5 il sl diadi g (slajlpl 51 (2K ALl
Ol saT 2l ogh pelae 5 3L L (85 50T Gl oss 5 st Gulal 5 o o slao) 550
GRS ob a3 53 05T S2ls 55850 5 (6,8 5o Ll 3l Eel ol ol ST o o3lizul
63,5 0l (YY) 01,8 5 ol slT i oo eyl 1y [ijseT kS 5 2350 5 0k
5 FekiSilu sl G dly Sope & sl B ashee Sl sl il S
soke 4 (Aldowah et al., 2017) 5 4 @1, 015507 2315 633 L b jla
ol e 5 0L el o580 2l e 1 St oLl 5zl S eslizad b K0
kS ME R Cxie (5)sl e A a8 OT (35T (gl
) el ble 6,83k 5 o samn Fp (3B S S 2S5 el 5T
—or o3 1 Ol ity 5 015 5aT 51 (6,850 (sla S g iy 5 ko OISl (55518
SU3L 53 Shes A8l 5 o Liad gn (55 50T (Glaptn clag sl ol Sl oslizal .S
50l padd Soygo aly S5seT 5e3ls )3 Sl s ,ee 1 015 aeT (Rl 65 5
G55 glaesls o L a8 5,87 0Ly (Y4 YY) OKan 5 il oS .S &) Aadits

L bOT Cand 5 &g blis il 5 o edle (6,8 3L 5 o simn Lisa opl Ol saT il



VED | ¥ oyl | o5 Jlo | 6 p85h 53 (o) goT el sy sl8] £+

Sely ol ol AuS (a1 (5500 (la s, 5 sme 0T b cnlite 503,87 olulid
(Kuleto et al., S4h Lgﬁf:lig.:j:f:%@%ﬁ):)uihiﬂ (Sl il !
5 OV st o5 58 e Slgihy ol g 53 els] Sl mls el p 2021)
o (65315 4w (68K 5 )l aia) S Ol s 70l 557 5 O\f“uﬁfr:‘“‘;
ssbie 41y eble (6, 85L 5 osan isr 5 elil S5l gl Slasloes Joli Fue
2edhe el oal b3 e (B30T Sl 4 0 S0l 5 25 5eT kS 3
\°.'W&hd)jtédjua:l:%‘_g\ﬁsﬁyd\yg-i’ou:ﬁ;djzsﬁda:%gy_i

8 S g 50 5T el s

Homepage: https://jti.atu.ac.ir/



Homepage: https://jti.atu.ac.ir/

) 0K 5 Sl | Lfur Cao o 6 5L0 ey Pl g o lulid

@L:.a

(S csbeme 5 ST oo 6 g Al ¢ ) o ol o cze 06 L
Sle sl S 5 e oiils Sl Pl 5 wdign OL gmils sla  Kawwls .(VF41)
Oyl 5o gwlige 5501 .S 513 sy p s (sl andllas v Cmis b BLLIT (ol
https://doi.org/10.22047/ijee.2022.352365.1930 ¥+ -\ (Yf (4%)

oor gLl &l Lguaﬁjlfgf.:fjs\}.(\f“\‘)%}céj‘}fj‘ﬁjcq&c‘ﬁj (St
F (1) 6,3k 53 525507 Sl Aiadign 55507 (Sladases 55 o s
https://doi.org/10.22054/jti.2023.75649.1397 .\#6-\¥f

3505 2 e 65 b Lame 1L (VF0 1) 06 50 (e W6 5 09 ey s YL
(S Sk 53 (h3saT Slacsysls sk 5 B5saT slaej e STHL il
https://doi.org/10.22054/jti.2024.79502.1462 .\ + V-5V V(YY)

3bnsly 5 5l e (1 b (VF 1) L g 015 STl 5 Ol g OLSLS (Lo ydoe ¢ S
okl SVolae (5l 5 (6 e (g bl (gildie il 5 gy L kS
BY-FA 1Y) ) (LS S pde g gwilige
https://dor.isc.ac/dor/20.1001.1.23221305.1401.12.1.4.4

References

Ahmad, M. S., Fei, W., Shoaib, M., & Ali, H. (2024). Identification of Key Drivers
for Performance Measurement in Sustainable Humanitarian Relief Logistics:
An Integrated Fuzzy Delphi-DEMATEL Approach. SUSTAINABILITY,
16(11), 4412 .https://doi.org/10.3390/su16114412

Al-Ansi, A. M., Jaboob ,M., Garad, A., & Al-Ansi, A. (2023). Analyzing augmented
reality (AR) and virtual reality (VR) recent development in education. Social
Sciences & Humanities Open, 8(1), 100532.
https://doi.org/10.1016/j.ssah0.2023.100532

Al-Malah, D. K. A.-R., Aljazaery, I. A., Alrikabi, H. T. S., & Mutar, H. A . (2021).
Cloud computing and its impact on online education. Paper presented at the
IOP Conference Series: Materials Science and Engineering.



https://doi.org/10.3390/su16114412
https://doi.org/10.1016/j.ssaho.2023.100532

VED | ¥ oyl | o dlo | 8ol 53 ) gaT sl oy sl Y

Aldowah, H., Rehman, S. U., Ghazal, S., & Umar, I. N. (2017). Internet of Things
in higher education: a study on future learning. Paper presented at the Journal
of Physics: Conference Series.

AlMalki, H. A., & Durugbo, C. M. (2023). Evaluating critical institutional factors of
Industry 4.0 for education reform. Technological Forecasting and Social
Change, 188, 122327 _.https://doi.org/10.1016/j.techfore.2023.122327.

Assante, D., Cennamo, G .M., & Placidi, L. (2020). 3D printing in Education: an
European perspective. Paper presented at the 2020 IEEE Global Engineering
Education Conference (EDUCON).

Ayeni, O. O., Al Hamad, N. M., Chisom, O. N., Osawaru, B., & Adewusi, O. E.
(2024). Al in education: A review of personalized learning and educational
technology. GSC Advanced Research and Reviews, 18(2), 261-271 .

Bahrami, M. R., Hashemzadeh, G. R., Shahmansouri, A., & Fathi Hefeshjani, K.
(2023). Analyzing Effective Components in Industry 4.0 Readiness
Assessments. Journal of Industrial Management Perspective, 13(2), 267-297 .
https://doi.org/10.48308/jimp.13.2.267

Bameri, M., Salimi, G., Marzooghi, R., Safavi, S., & Mohammadi, M. (2023).
Competencies of engineering students and equirements of universities and
higher education centers to adapt to Industry 4.0: A study based on the meta-
synthesis. Majallah-i Amuzih-i Muhandisi-i Iran, 24(96), 1-1 . (In persian).
https://doi.org/10.22047/ijee.2022.352365.1930

Bendak, S., Shikhli, A. M., & Abdel-Razek, R. H. (2020). How changing
organizational culture can enhance innovation: Development of the innovative
culture enhancement framework. Cogent Business & Management, 7(1),
1712125 .

Birt, J., Stromberga, Z., Cowling, M., & Moro, C. (2018). Mobile mixed reality for
experiential learning and simulation in medical and health sciences education.
INFORMATION, 9(2), 31_https://doi.org/10.3390/inf09020031

Bucea-Manea-Tonis, R., Martins, O. M., Bucea-Manea-Tonis, R., Gheorghita, C.,
Kuleto, V., Ili¢, M. P., & Simion, V.-E. (2021). Blockchain technology
enhances sustainable higher education. Sustainability, 13(22), 12347 .
https://doi.org/10.3390/su132212347

Budiharso, T & ,.Tarman, B. (2020). Improving quality education through better
working conditions of academic institutes. Journal of Ethnic and Cultural
Studies, 7(1), 99-115 .

Homepage: https://jti.atu.ac.ir/


file:///C:/Users/update/Downloads/.%20https:/doi.org/10.1016/j.techfore.2023.122327
https://doi.org/10.48308/jimp.13.2.267
https://doi.org/10.22047/ijee.2022.352365.1930
file:///C:/Users/update/Downloads/.%20https:/doi.org/10.3390/info9020031
https://doi.org/10.3390/su132212347

Homepage: https://jti.atu.ac.ir/

£ 0K 5 Sk | Lfur Cao wla ) 5L0 ey Pl g o lulid

Bui, T. D., Tsai, F. M., Tseng, M.-L., & Ali, M. H. (2020). Identifying sustainable
solid waste management barriers in practice using the fuzzy Delphi method.
Resources, Conservation and Recycling, 154, 104625 .
https://doi.org/10.1016/j.resconrec.2019.104625

Das, R., & Shaw, K. (2017). Uncertain supply chain network design considering
carbon footprint and social factors using two-stage approach .Clean
Technologies and Environmental Policy, 19, 2491-2519 .

Demir, G., Damjanovi¢, M., Matovi¢, B., & Vujadinovi¢, R. (2022). Toward
sustainable urban mobility by using fuzzy-FUCOM and fuzzy-CoCoSo
methods: the case of the SUMP podgorica. SUSTAINABILITY, 14(9), 4972 .
https://doi.org/10.3390/su14094972

Demir, G., Riaz, M., & Deveci, M. (2024). Wind farm site selection using
geographic information system and fuzzy decision making model. Expert
Systems with Applications, 255, 124772 .
https://doi.org/10.1016/j.eswa.2024.124772

Dollinger, M., & Hanna, L. (2023). Students with disabilities mentoring staff:
Supporting scalable academic development for inclusive education.
International Journal for Academic Development, 1-13.
https://doi.org/10.1080/1360144X.2023.2262968

Familoni, B. T., & Onyebuchi, N. C. (2024). Augmented and virtual reality in us
education: a review: analyzing the impact, effectiveness, and future prospects
of ar/vr tools in enhancing learning experiences. International Journal of
Applied Research in Social Sciences, 6(4), 642-663 .

Foster, S. T., & Gardner, J. W. (2022). Managing quality: Integrating the supply
chain: John Wiley & Sons.

Fu, X. (2022). Application of “Big Data+ Education” in the Construction of
Curriculum Content System. Paper presented at the 2021 International
Conference on Big Data Analytics for Cyber-Physical System in Smart City:
Volume 1.

Hansen, A. K., Langdon, T. R., Mendrin, L. W., Peters, K., Ramos, J., & Lent, D. D.
(2020). Exploring the Potential of 3D-printing in Biological Education: A
Review of the Literature. Integrative and Comparative Biology. 896-905.
4(6).

Heydari, Zahra, Taleb, Zahra and Golzari, Zeinab (2013). Meta-synthesis of Internet
of Things and Artificial Intelligence Applications in Smart Educational
Environments. Educational Technologies in Learning, (20) 6, 134-165. (In
Persian). https://doi.org/10.22054/jti.2023.75649.1397



https://doi.org/10.1016/j.resconrec.2019.104625
https://doi.org/10.3390/su14094972
https://doi.org/10.22054/jti.2023.75649.1397

VED | ¥ oyl | o dlo | 6p85b 53 o) geT oo oy sl8] £ 5

Iftekar, S. F., Aabid, A., Amir, A., & Baig, M. (2023). Advancements and limitations
in 3D printing materials and technologies: a critical review. Polymers, 15(11),
2519 .https://doi.org/10.3390/polym15112519

1li¢, M. P., Paun, D., Popovi¢ Sevié, N., Hadzi¢, A., & Jianu, A .(2021) .Needs and
performance analysis for changes in higher education and implementation of
artificial intelligence, machine learning, and extended reality. Education
Sciences, 11(10), 568 .https://doi.org/10.3390/educscil1100568

Jain, V., & Jain, P. (2022). From Industry 4.0 to Education 4 :+.acceptance and use
of videoconferencing applications in higher education of Oman. Journal of
Applied Research in  Higher Education, 14(3), 1079-1098.
https://doi.org/10.1108/JARHE-10-2020-0378

Kassab, M., DeFranco, J., & Laplante, P. (2020). A systematic literature review on
Internet of things in education: Benefits and challenges. Journal of computer
Assisted learning, 36(2), 115-127 _https://doi.org/10.1111/jcal.12383

Kersuliene, V., Zavadskas, E. K., & Turskis, Z. (2010). Selection of rational dispute
resolution method by applying new step-wise weight assessment ratio analysis
(SWARA). JOURNAL OF BUSINESS ECONOMICS AND MANAGEMENT,
11(2), 243-258 .

Komalasari, K., Arafat, Y., & Mulyadi, M. (2 .(+Y+Principal’s management
competencies in improving the quality of education. Journal of social work
and Science Education, 1(2), 181-193 .

Koumpouros, Y. (2024). Revealing the true potential and prospects of augmented
reality —in  education. Smart Learning Environments, 11(1),
https://doi.org/10.1186/s40561-023-00288-0

Kuleto, V., Ili¢, M., Dumangiu, M., Rankovi¢, M., Martins, O. M., Paun, D., &
Mihoreanu, L. (2021). Exploring opportunities and challenges of artificial
intelligence and machine learning in higher education institutions.
SUSTAINABILITY, 13(18), 10424 .https://doi.org/10.3390/su131810424

Lacka, E., Wong, T., & Haddoud, M. Y. (2021). Can digital technologies improve
students' efficiency? Exploring the role of Virtual Learning Environment and
Social Media use in Higher Education. Computers & Education, 163, 104099 .
https://doi.org/10.1016/j.compedu.2020.104099

Li, L. (2020). Education supply chain in the era of Industry 4.0. Systems Research
and Behavioral Science, 37(4), 579-592 .https://doi.org/10.1002/sres.2702

Homepage: https://jti.atu.ac.ir/


https://doi.org/10.3390/polym15112519
https://doi.org/10.3390/educsci11100568
file:///C:/Users/update/Downloads/.%20https:/doi.org/10.1108/JARHE-10-2020-0378
file:///C:/Users/update/Downloads/.%20https:/doi.org/10.1108/JARHE-10-2020-0378
file:///C:/Users/update/Downloads/.%20https:/doi.org/10.1111/jcal.12383
https://doi.org/10.1186/s40561-023-00288-0
https://doi.org/10.3390/su131810424
https://doi.org/10.1016/j.compedu.2020.104099
https://doi.org/10.1002/sres.2702

Homepage: https://jti.atu.ac.ir/

£8 | 01)Kan 5 S | Lfur Cmo la s 5Ld ey Pl 9 o lulid

Liu, J. (2024). Teaching Quality Analysis of Health Management Professionals in
Colleges and Universities Based on Big Data Decision Tree Algorithm.
Journal of Electrical Systems, 20(7s), 1024-1031 .

Lukita, C., Suwandi, S., Harahap, E. P., Rahardja, U., & Nas, C. (2020). Curriculum
4.0: adoption of industry era 4.0 as assessment of higher education quality.
IJCCS (Indonesian Journal of Computing and Cybernetics Systems), 14(3),
297-308 .

Marienko, M., Nosenko, Y., Sukhikh, A., Tataurov, V., & Shyshkina, M. (2020).
Personalization of learning through adaptive technologies in the context of
sustainable development of teachers' education. arXiv preprint
arXiv:2006.05810 .https://doi.org/10.48550/arXiv.2006.05810

Marks, B., & Thomas, J. (2022). Adoption of virtual reality technology in higher
education: An evaluation of five teaching semesters in a purpose-designed
laboratory. Education and information technologies, 27(1), 287-305.
https://doi.org/10.1007/s10639-021-10653-6

Mian, S. H., Salah, B., Ameen, W., Moiduddin, K., & Alkhalefah, H. (2020).
Adapting universities for sustainability education in industry 4.0: Channel of
challenges and  opportunities.  Sustainability,  12(15), 6100.
https://doi.org/10.3390/su12156100

Moraes, E. B., Kipper, L. M ,.Hackenhaar Kellermann, A. C., Austria, L., Leivas,
P., Moraes, J. A. R., & Witczak, M. (2023). Integration of Industry 4.0
technologies with Education 4.0: advantages for improvements in learning.
Interactive  Technology and Smart Education, 20(2), 271-287.
https://doi.org/10.1108/ITSE-11-2021-0201 .

Morovati Sharifabadi, A., Ziaeian, M., Mirfakhradini, S. H., & Zanjirchi, S. M.
(2024). Toward Industry 4.0 in home appliance industry: challenges and
future perspectives. Journal of Advances in Management Research.
https://doi.org/10.1108/JAMR-03-2023-0070

Mourtzis, D., Vlachou, E., Dimitrakopoulos, G., & Zogopoulos, V. (2018). Cyber-
physical systems and education 4.0-the teaching factory 4.0 concept.
Procedia Manufacturing, 23, 129-134 .
https://doi.org/10.1016/j.promfg.2018.04.005

Naveed, R. T., Alhaidan, H., Al Halbusi, H.,, & Al-Swidi, A. K. (2022). Do
organizations really evolve? The critical link between organizational culture
and organizational innovation toward organizational effectiveness: Pivotal
role of organizational resistance. Journal of Innovation & Knowledge, 7(2),
100178 .https://doi.org/10.1016/j.jik.2022.100178



https://doi.org/10.48550/arXiv.2006.05810
https://doi.org/10.1007/s10639-021-10653-6
https://doi.org/10.3390/su12156100
https://doi.org/10.1108/ITSE-11-2021-0201
https://doi.org/10.1108/JAMR-03-2023-0070
https://doi.org/10.1016/j.promfg.2018.04.005
https://doi.org/10.1016/j.jik.2022.100178

VED | ¥ oyl | o5 Jlo | 6E5h 53 od) geT slo 6 5l8] £5

Pervez ,S., ur Rehman, S., & Alandjani, G. (2018). Role of internet of things (iot) in
higher education. Proceedings of ADVED, 792-800 .

Petrudi, S. H. H., Ghomi, H., & Mazaheriasad, M. (2022). An Integrated Fuzzy
Delphi and Best Worst Method (BWM) for performance measurement in
higher  education.  Decision  Analytics Journal, 4, 100121.
https://doi.org/10.1016/j.dajour.2022.100121

Porto, A. E. (2020). Adopting e-learning technologies in higher educational
institutions: The role of organizational culture, technology acceptance and
attitude. Review of Social Sciences, 5(1), 01-11.
https://doi.org/10.18533/rss.v5i1.143

Qureshi, M. 1., Khan, N., Raza, H., Imran, A., & Ismail, F. (2021). Digital
technologies in education 4.0. Does it enhance the effectiveness of learning ?

Rahmatullah, A. S., Mulyasa, E., Syahrani, S., Pongpalilu, F., & Putri, R.E .(Y+YY).
Digital era 4.0: The contribution to education and student psychology.
Linguistics and Culture Review, 6(S3), 89-107 .
https://doi.org/10.21744/lingcure.v6nS3.2064

Russo-Netzer, P. (2023). Recalibrating the compass in a changing world: Education
for meaning and meaningful education. Journal of Constructivist Psychology,
36(2), 168-184 .

Salarichineh, Parvin and Ghane Malati, Mojgan. (2024). Designing a learning
environment based on an integrated approach with an emphasis on teaching
and learning areas. Educational Technologies in Learning, (23)7, 67-107. (In
Persian). https://doi.org/10.22054/jti.2024.79502.1462

Saleem, 1., Shamsi, M. A., & Magd, H. (2023). Impact assessment of ease and
usefulness of online teaching in higher education in post Covid era.
International Journal of Information and Education Technology, 102-113.
1(13). doi: 10.18178/ijiet.2023.13.1.1785

Sengupta, M., Datta, S., Roy, A., Chakrabarti, S., & Mukhopadhyay, I. (2024). 19
Digital Inclusion, Perceived Usefulness, and Perceived Ease of Use in Online
Learning. Perspectives in Finance and Digital Transformations in Business,
194 .

Sharma, P. (2019). Digital revolution of education 4.0. International Journal of
Engineering and Advanced Technology, 9(2), 3558-3564 .

Sunarsi, D., Rohaeni, N., Wulansari, R., Andriani, J., Muslimat, A., Rialmi, Z., . . .
Effendy, A. A. (2020). Effect of e-leadership style, organizational

Homepage: https://jti.atu.ac.ir/


https://doi.org/10.1016/j.dajour.2022.100121
https://doi.org/10.18533/rss.v5i1.143
https://doi.org/10.21744/lingcure.v6nS3.2064
https://doi.org/10.22054/jti.2024.79502.1462

Homepage: https://jti.atu.ac.ir/

Y 0an 5 Sk | Lfur Cao o 6 5L0 ey Pl g o lulis

commitment and service quality towards indonesian school performance. Syst.
Rev. Pharm, 11(10), 472-481 .

Talaie, H., Ziaeian, M., & Malekinejad, P. (2022). Designing the establishment and
implementation model of quality 4.0 with the integrated approach of
interpretive structural modeling and structural equation modeling. Journal of
Quality Engineering and Management, 12(1), 51-68. (In persian).
https://dor.isc.ac/dor/20.1001.1.23221305.1401.12.1.4.4

Thavi, R., Jhaveri, R., Narwane, V., Gardas, B., & Jafari Navimipour, N. (2024).
Role of cloud computing technology in the education sector. Journal of
Engineering, Design and Technology, 22(1), 182-213.
https://doi.org/10.1108/JEDT-08-2021-0417

Tomy, S., & Pardede, E. (2020). An entrepreneurial intention model focussing on
higher education. International journal of entrepreneurial behavior &
research, 2, (7) 6.1423-1447 .. https://doi.org/10.1108/1JEBR-06-2019-0370

Venelinova, N., Ivanova, B., Shoylekova, K., & Rusev, R. (2024). Practical Aspects
of Integrating Virtual and Augmented Reality Technologies in Higher
Education. Paper presented at the 2024 47th MIPRO ICT and Electronics
Convention (MIPRO.(

Veshneva, |, Bolshakov, A. A., & Fedorova, A. (2020). Organization of engineering
education for the development of cyber-physical systems based on the
assessment of competences using status functions. Cyber-Physical Systems:
Industry 4.0 Challenges ,277-288 .

Wang, Q., & Li, Y. (2024). How virtual reality, augmented reality and mixed reality
facilitate teacher education: A systematic review. Journal of Computer
Assisted Learning .https://doi.org/10.1111/jcal.12949

Wang, Y.-Y., Wang, Y.-S., & Lin, T.-C. (2018). Developing and validating a
technology upgrade model. International Journal of Information
Management, 38(1), 7-26 .https://doi.org/10.1016/j.ijinfomgt.2017.07.003

Wawak, S., Teixeira Domingues, J. P., & Sampaio, P. (2024). Quality 4.0 in higher
education: reinventing academic-industry-government collaboration during
disruptive  times. The TQM  Journal, 36(6), 1569-1590 .
https://doi.org/10.1108/TQM-07-2023-0219

Widayanti, R., Harahap, E. P., Lutfiani, N., Oganda, F. P., & Manik, I. S. P. (2021).
The impact of blockchain technology in higher education quality
improvement. J. llm. Tek. Elektro Komput. Dan Inform, 7 ,207-216.
http://dx.doi.org/10.26555/jiteki.v7i2.20684



https://dor.isc.ac/dor/20.1001.1.23221305.1401.12.1.4.4
https://doi.org/10.1108/JEDT-08-2021-0417
https://doi.org/10.1108/IJEBR-06-2019-0370
https://doi.org/10.1111/jcal.12949
https://doi.org/10.1016/j.ijinfomgt.2017.07.003
https://doi.org/10.1108/TQM-07-2023-0219
http://dx.doi.org/10.26555/jiteki.v7i2.20684

VED | ¥ oyl | o5 Jlo | 685h 53 (od) geT sl 6 5L8] £A

Zhukova, O., Mandragelya, V., Alieksieienko, T., Semenenko, A., & Skibina, E.
(2023). Digital technologies for introducing gamification into the education
system in the context of the development of industry 4.0. Ingénierie des
Systemes d’Information, 1(28), 141-147.

Homepage: https://jti.atu.ac.ir/



