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EEETC T Ne) JEETGITERH With the emergence of Industry 4.0 at the beginning of the 21st
century and the introduction of technologies related to it such as Internet of Things, virtual

reality, augmented reality, big data, automatic robots, etc., many developments took place,
the results of which also affected the field of education and gave birth to a concept called
education 4.0. Students affected by this concept in the near future should acquire the capacity
to learn and develop skills in the real and virtual world and technologies such as virtual reality,
augmented reality and cyber-physical technologies and their integration with the classroom
become doubly important in these conditions, so that today many schools in the world use
this technology to achieve the goals of education 4.0. They consider them essential in their
educational programs. Therefore, knowing, choosing appropriate technology and using it in
schools can facilitate the path of education and training of students in the field of learning.
Since many of the technologies of Industry 4.0 are emerging and are in the stage of increasing
growth, it is important to pay attention to the technology transfer process and its first stage,
i.e., the selection and acquisition phase. Therefore, the purpose of the current research is to
investigate the background of the studies and introduce some of these technologies, explain
some of their applications, and identify the factors affecting the selection of the appropriate
technology for the acquisition of priority technology in the studied school.

M The study adopted a mixed-methods approach (qualitative-quantitative) and at
first by searching documents, books and articles, with mata-synthesis method, 13 factors
affecting the choice of Industry 4.0 technologies to be used in the school were extracted. The
participants of this research included the girls in an educational complex located in Tehran
and the time of the research was the academic year of 1400-1401. Also, according to the
upcoming requirements in the short-term period of 5 years, as well as by reviewing the
articles and opinions of system experts, 5 technologies from the industry 4.0 (Internet of
Things, digital twin, virtual reality, augmented reality and automatic robots) were selected
and then, using the Fuzzy TOPSIS method, the expert opinion of seven experts, who were
selected in a purposeful way for this research, was elicited regarding the priority of choosing
selected technologies through the decision matrix questionnaire.

m The results of Fuzzy TOPSIS calculations showed that augmented reality technology
with a number of 6.836 had the smallest distance from the positive ideal, and by calculating
the similarity index and with a final score of 0.522, it had a higher priority among the selected
technologies. Moreover, virtual reality technology with a number of 7.654 was the second the
option was far from the ideal, and ranked as the second one with a final score of 0.473. Also,
Internet of Things technology was ranked as the third one with a final score of 0.459.
According to the findings and based on the thirteen main factors affecting the
choice of technology, the use of augmented reality in the classroom environment and its
integration with education in the studied school can lead to productivity in the use of this
technology and the context it provided for the development of learning capacities in students
according to the requirements of education 4.0.




A. Khamseh, Z. Gholamzadeh (B¥Y) 05/50Me 32 § duwnoss wles

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
94 5 13

S U 0geld 49 (65909550 Sl lado 31 duwyoo 50 Foe riuo (55 59U o glgl (rumni
% s olee Jo0l5036 3}
d&{/‘g;‘w){w/o/)‘/’o[f.iﬂo ‘E;‘J‘}/} (e Sy oo o}/fr

RN

sl e ) ks ‘QT 4 dlly Glog,slis Byre o YV )8 glal jo T Cano el L FEIRVIRREOERTY
ooel 0395 1 o)l guli a5 ols &) (6 loas Y5555 g 5095 Slacl; cosls IS o5y 33l odly ¢ s 3loxe ol VEN 3N il )

VEY e oA s ylo )
VE-Y 20,58 VY :C)Lol &b

e 50 papre ol 3l ke Qljy—ld.jb 0,8 Ve |y oo Con i g peded (lgie Cod pgphe g BIAS ST 5
Codly H97 @B )sld S S ) (55l 5 (2Bly GLid o Lo les dnwgi g (60l Cud b sl Suo3

- . . ] . ) VEY olo st A ndy &l
99 St byl pl ol 50 e po ST L Ll 328l 5 G508 ol » (siie los jslid 5 00438 Caadly (55lme

Ol 5l eslaiud Fuoo e i g ok SBlaal 4y s sl Lo (o (ke ojlane 03950l 4S5 ebbay il o iz

Ol )4 5 cmlin (55l DLl e bt (s s oo (53955 395 (SB50] sloaslin 3 1, lagsslid solS 551
5ok a5l uled g 50k ainy 53 1y Gligel G0 Cor i g alel e Wigise (e o fo o
sl g 5rgkd JEl anTp 4 az g 130 wailo 18 eanlid oy al>se 50 5 005yl ¥ o (glacs,glid Foo o g pele
3 boiagh diviny ooy p pole gkl San W oy, e Jledar e LT g Sl B (i T Al e $ogls S
ly mlin 65518 Ll NS ST sloadlie olulid § 120 )55l (B0 e dag yolid cnl 5l (&2 (Brme Pl hae A

sl axlllas 350 das e 53 Capslgl 5l (6 y5lib S| s Jusil sl

o5 & «SVlEs 5 S il (ggmiur b Il o 45 sl (A5 caS) dimel i ol Lbs,)
adllas 590 .0l gl el 00 50 (6 W4 sl For G o ysbid Sl IS 31 adlge VW oS 51,8 L
- Jgis oty
e Ve s JLo gy plsl e 5 Sl ol e 53 ally s Bisel gatme 05 o pbas Khamseh@Kiau.ac.ir €
s B S S5 g SYlhe oy b 5 g Al O Do 0ligS 0,90 10 9, (i G gaie)ls 4 az g b uiren SN Y-YEYYEYY @
S (S5 a5 ool ol sl ol Sl (ssliys 81 528 Fur Canis 5 5 i 0
Sl gy (al (sl aedam 05l ) a5 (5 1S 18 Cda (paadt S (651 el (s 4 s 9 00
A S8l e S el (o le iy Basb Sl icsine slags gkd Sl Cuglgl 3590 ) wiad
Jlossl 31 alols ey a8 FAVE sute b 00938l Copndly (6 5lid oS ols Lt (8506 s lislns gl
VL Caslsl 5] ite glags sl o po OV ol el b g caalid sl dlome b g eienlylo |, e
ol 3ol L g ol st JToag) 5l alols 15 i3 cyoogs VEOF sue by (65lome conndly (6 )5l g ol 1o, 95
3,5 158 paw Caglgl jo . FO ol hanl b Ledl co i) (6 ,5lid crioren o101 pgs 4, - FYY
3 09938 ol ooliinl g b LUl JI 5 ol adlpe 1T s loacil & a5 L [ETNTENE
sk Gl 5okl 13 (550 0 a1 e Wil oo axlllan 350 asjis ;5 (Aisel b T Bl 5 oyd O (sLd
)9l @2l 3 For S g eales SLaljll 4y azgi b 1y oligel il ) (S0l slacedyb anugs a5 955

w

dodfo

anogi aly 500 &) Sl M| gy o5 iz gge l [V] aose o ol e Y525 o)lez a0 9955 LYY 8 B
ool sire Ol lgie o wanl ol ) Jl o Jlosns 5 5,508 085 LsS sojer 3l (ol ulyy aS Sl Fy gl slas,glid
Lol g If]cIv] el onss aslis fi caro b g [V ] aas 13 055 U cos | oole 5 (Sim )8 o cloin! (ol



Tech. of Edu. J. 17(3): 541-560, Summer 2023 (bFY)

VP Glawdli o o losis Y Al o yisjaol (55908 cale 4y piii

ol g AiS o siyaely S oo drwgi | Uogel liesss
o5 g nSol ey g Joe chpad QUG Gljsal ils 00 oo
5 Spdylhasl F.oocon g g pules Lol laaasin 5l 1,5 i)ls
Sy90 SO oo (g dox 5l Delew Ooygel (6l sateis
Sl 4y (2S5 S8 5y 55 peT ey, cnl o ol 5o 5L
aiile CodMS 0aisS Jupes sl Siwals Jols a5 [Vl Sas
DAl e ailale LLs )| 551,38, 5 el 5395 iales ooyloobsl
44‘)3]9..\ M)AA ‘JLMQ ua.]ji.mm so&rfél) ug)L).A O¥ ‘SQ...DLM
S50k g ol 7 las (60 Vv ams jlas cl onplas alox 515
olae e Clanl alax 51 69 (glwoolel g yemma jgal gzl
Foo Caio slas,sld 5l Sle (Ko a5 A5y, 0 et ous]
s 4 oS col Foo Cato ppe o sld 5l SO Ll co )
Jao Ll o sl g alows gk Yo A Slass YoV Jlo b 58
(i o550k glad o5 el G 10T 5 wleals
Ohigelotils 6l ) 6,50k slaced b anwgs 5l 5 (6 58 o
Lesl i il glos IS die jo cighy .l 00,5 pl )8 o jlae (o
30 Sl lgel il S5 Hadie 00 o 5l a5 sl ol LS
S Ja:-),a =7 61.&0-\.2.&& LEVTY) w‘?)o ).cu u}-‘.l.o.ﬂ ] ‘l&foi
5 Eyman Ghsr (Jluzus oS s g Wl ) i bLS)
w28 1) S0l drwg ) Lual co ) SeS L aS el
5o Ll ool 5l eolaiwl 4 (g )l ULQ.WW[V] X900
i sloaiss alex 5l ailos,S o Ll T laylpl g wyo WIS
(g iSI sl weds 5 Sl ey (6T ol por (il o Sg STl
ozl sl ($9938 cole (sloolliws (g5l Caadly 0ng38l Coily
sHigel Vg g Siigel CukS n Sk a5 g som aw bl
oolitwl g Lusl o il (5,9l8 (slacd pian b .0 J38 51 oo T L )loe
st 38 2390 3l gad (Sl (g0l ol o Wil 5l ey
Ivv] 9 [V [l oo

39 Olge g Dlppad SgeS wjylae 3l g ks jo ml, OMSCL I S
A58 g dusyde o yiwd )0 Dgime a3 o 4 el slaolKivle )]
Sl slacdyin pmar cwl olRileil )l VL
Sheslawl b b cl 00,5 pal 3 w)lae lp |y 9> sbocas)s
Slaaline g lagjluans 45 gam v Gilxe 5ol lalae
Ql)’yol;ﬁsla S50k alg waisS o Slasiy 1) alises L;L»u:%uﬂ
Ll Cor 0 .08l i5g0] Sl gz slaais ;o 5l 5 00,5 Gama |,
Gon A FseelS (e Sued Bjsel asliyy S (slam e 5
Bk sl Gk JoSis auplio 5 ol jo Ol a3 > 45 wil> aen
oo Si9el (3l oltulojl slagiluand 5 (gilme udly
03ld dxugi g (b Yo Ve obg)l B g 09 5l (£55u Olgreas
dydo S50 (69,90 addllas Sl sisy lsieds el ol o

la,gld 5 e VoY Jlo 3 )b Gl p)le (aie Ml o3l
oz ;0 YN0 Jlo ;o (Schwab) Clsds lawss cualollb cpl 13
S el (e O slas jsliws 5ol (B yme slatdl Sl
03l (S o Sotle (6 Tk (eorae Shgn Ludl Zi il 4 Gl o
45 5,5 0,Lil g 03938 Codly ()35 Slacdle (silxe ol
o bdl oyl aboz 5l ¥ Caio slagsjsld @ 9 b 0j9 el
Olgs I8l Gk 5 5 Gl sl Ul (S48 b slagitasns
00,8 Iy s R o) syskd 5 R s Sl
IAL 5 Iv] J5lea

R RE VP NSO PSP JPIY LLEYR RCR I IETgo
(ilme Sndly Jals daisyslys ol 0y sloanal B ok Sl
Sl 555 sloosls Jolow 9 4525 (g jlwdnd (gom aw S
ol el el Coynl camol, Ll lulid ey
S5 Gheo 5 96U (5,5l sl ol coile 4 (etle SbLS |
Y90 (So5d b St 9 Ldl S il a5 6 s roanl g
[alels axalss ol an 4 (5565 slaojem 50 1) 6 ko
by 85 sl oyl el 5 50 il o)l l 4 A cage 3G 13
(28,8 oauol wlo 1) pylez cirs M 1 LU Ol s ojlasl
Dop 3 g olail (s 4 phiiwws 5wy Sl cnl p)
ool 5l b sladasme 5| (S aSbsl Il 135 5k
ol ) solitul by sl (S0l bume Fo Caaio
5 Saded (650l Glepiens (gilre S0l sl
Cotlisn 85 ol (5350 Aoz 5l islond 550l Slaptacns
Dyl g DTy T ogs s 3 las s 6,50k sladass dawgs o
R o A N A
Silxe 5 (28ly Slid )3 L )les dnngs g (5 F0k lgie o (Bl
Sobea b 35 g0 iy a3 (5lme Condly 5 00938 Condly 5l oolitul L
IS8l S g pelsd 9 For Canio slas 5l 5l oolinal S0
DYl anngs 6l

b oS ol 6550k 50 (ng s0Sugy T e el &l o
Nl el oud guor el > o (Sae D e ez
el wialdon slag,gld » e (For Caro) )l e
Lol ool (e Glas ;5 5 5 Sl 5 (Saran Shgs alax
e 3 a3 a8 3l o | gl 0p03, (S5 JS oS
eSS odbel Sl sl |y 055 Wb plebae 5 (igel ils Ll
ol ol oSl s mylis plad s diadign (6l (gl ]
Condly alox 5| Fo o b glas,slis j eolitl slixe 4
5 Sadsn layslid Gijsel 55 g 00938l Culy (g3l
Dol g IVF] ol 550l 0,505, S 5eis 5 owyd slaasli
by ik (5550l ool ¥oo i g ol 0 (5 ,50k an 8
5 o9bse Calan dagsysls plo loslitul 5 (eorae Sise JU)n
polie soboar esian (hgn 5o )ll S L laome ol 0 el il



A. Khamseh, Z. Gholamzadeh

(OFF)

00/joMe [0 g duas pls

G50l lp bl (Solel lSal alawgio oljeel jils dad o
Sbul 5l cpiomen [Vl sas ol san] Lis laclos
u’.o.l.c L5L°°‘A?.“\é )fwo LSL‘”W SeS L JJ‘?‘LS" Lol w),....“
Lol 2 i) S (gliancens 1S e l3g0T 2000 (610 1, (215l
)«ij.USLSA w.ﬁsl)B Q)M uw)é 6lﬁw>{56|).l ‘)(56.13.’5“6[%‘}0001')
Sllore (Gl (g lors g K oS piaens G &L oingh
e Sus b baspe Jlaw 5 Slegdge 65518 5 ools codlas
ool alaogie ligal ils (3900 (gl aiads)l slar 2 olsieas
[YV]CANJ‘ ool )‘)5 WX 090 6)5Jb » l) U—| ub.:‘ 9 Sl 00)5"

IvAl
oo 4 ) S8 e Vo Cais 4 atily slasiglSS Sl (S
Ly] P [Yﬂ]oyia‘s.a sanlice V Jguz ;o Ll Slozl Byre g odal )0

Juiial g ol @ls 5 ab plosl adpl jo oabgs o dhangte
RUEEw S A 4] I SN T URPINK 2 PPV IO SR PN N
gl igeltils o s Jo Ul dnmss 4 (5, %00 Gy 5
Video-) gaug p (i (55l Codly (g,5ld 5l eolaul b lawl
oolazul o) Kiwgsy g sl 0ol o,Lal (VBVR:based Virtual Reality
@) e oligeltile 6ol wnlp el olp 1, ol
a4 Jhate Ll ol jl solitul 5 K00 camgp o [V Flales,s
b olysel il 5 ol 18,5 15 andllas 5,50 gl ol 4o o5
Ldl 993 aredtgn slaoslu 5 Jate SYgamme abowgay Ledl 20 )
Jate Y game slaossl )50 50 bl Sl 2 B )b al 5l 5 Wisd oo
oo (5 3Iloly S 0 5 S0 cimgh 0 [T0lab o i3l
sldd o colae Gaa b wlsl cimnl auyae gloal ) laie o

oolse Ghigel o Ll 0 )5 5 T cinio slasysld Sl (B (e i) Joi
Table 1: Introduction of some industry 4.0 technologies and their application in school education
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A set of data processed with analytical technology that includes unstructured data without compatible formats,
such as: social network service data, blog data, news data, photos, etc.
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The use of big data in analytics has recently emerged in some industries with the aim of improving production and
product quality, ensuring equipment efficiency, and assisting in real-time decision making. Big data includes four

dimensions: volume, variety, speed, and value, and these four dimensions mainly help decision-making processes.
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In their research, Yang & Huan introduced the "Rain classroom" system using big data technology, which connects
the teacher and student intelligently in the learning process.
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Robots are among the technologies and machines developed in the Industry ¥.- technology set to perform specific
tasks independently or using remote control commands.
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With the move towards mass production and manufacturing requirements, the use of robots in Industry ¥f.-
technologies is growing significantly.
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Robots can also be used in the field of Science Technology Engineering Mathematic STEM: in classrooms
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Simulation is the process of creating and designing a real or imaginary system using physical or mathematical
models or other models for modeling in order to evaluate and predict the behavior of the system.
ﬂ,.:al)é laools oS L l) P S e 9 RS QlSAl x\yso as cowl oo Crio ‘_gL:zs‘_g)jL;.é o> }l 6)bw
Iral syl
Simulation is one of the technologies of Industry f.- that can enable better diagnosis and prediction with the help
of data.
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The use of simulation in education and classrooms enables students to acquire the skills needed in the real
environment, and the use of this tool has found a wide application in education today.
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Hamzeh and his colleagues also used simulation to learn in the game in their study. "Practical team simulation
games" are products that can be used to replicate real processes, projects, or systems for training, analysis, and

understanding purposes. They have conducted their research with the aim of evaluating these simulation games
and understanding its impact on learning and student satisfaction.
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The term "Internet of Things" (loT) was coined by Kevin Ashton in a presentation to Proctor & Gamble in 1999. The
Internet of Things actually establishes a connection between the physical and virtual environment.
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Things The Internet of Things is an emerging issue with technical, social and economic importance. The Internet of Things

means the connection of consumer products, durable goods, cars and trucks, industrial components and facilities,

sensors and other everyday objects to the Internet and powerful data analysis capabilities.
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In recent years, the Internet of Things has been widely used in schools for laboratory training, intelligent training
in schools and text analysis.
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As the sharing of data and information increases, the smart industry requires higher performance cloud
technologies to provide adequate processing, storage and connectivity.
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Cloud computing is computing supported by computer network services, computing can be changed dynamically,
and resources are provided over the Internet in the form of services.
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Cloud computing is a model that provides a centralized pool of configurable computing resources that can be
widely distributed without customer interaction and with minimal management and maintenance effort.

bl RuBmann et al., (2015)
SRR Tissir, et al., 2021

cloud Ampera & Fibriasari, L . . R .
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Cloud computing is changing the way information technology services are provided and distributed so that
institutions have the opportunity to access educational and scientific information. Cloud computing technology is
a new paradigm in providing computing services that has many advantages compared to conventional systems. In
research, the effect of cloud computing on learning was used in an electrical engineering educational program, and
the results showed that the services provided by cloud computing have advantages. There are various ways,
including increasing efficiency and effectiveness in the use of technology based on cloud computing in the learning
process
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Garzén, et al., 2020 One of the technologies of Industry f.- that is expanding is virtual reality, and this technology, with the help of
Condly Elmgaddem, 2019 simulation in virtual environments, tries to reduce the boundaries between the real and virtual worlds and provide
) Sirotové & Michvocikovd,  the possibility of learning in virtual environments. Therefore, the use of this technology is recommended especially
Sl 2021 in education
Virtual Stepan et al., 2017.
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Virtual reality is a type of technology that allows users to explore, explore and manipulate real-time, artificial or
real multimedia three-dimensional sensory environments, generated by computers, in order to gain practical
knowledge to be applied in a practical situation.
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Virtual reality makes it possible to be in virtual environments similar to the physical environment, and virtual reality
technologies without physical presence facilitate the development of modern communication technologies and
the subsequent interaction of people or groups in virtual reality without the need for participants to be in a specific
place. It provides at the same time.
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Virtual reality improves the possibility of success in learning by creating an objective environment. In a research,
the use of virtual reality technology in the teaching of social sciences and the resulting results have shown the
effectiveness of this method compared to the traditional method.
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Recently, real and virtual environments have attracted the attention of many researchers. Augmented reality (AR)
can put objects together in real and virtual interaction at the same time. This rich environment with its hybrid
nature provides learners with an environment that can help learners in learning tasks with the help of multimedia
data.
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Alikhani,2018 So far, augmented reality has been used in various educational fields, such as: language education, art, electronics,
Augmented psychology, etc.
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Augmented reality provides the possibility of interaction between the user, the real environment and the virtual
environment, so it can be widely used in learning environments.
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Alikhani and her colleagues in their research were able to increase the learning experiences of students in this
environment by designing a food ordering game by using augmented reality.
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A digital twin is essentially a continuous process optimization functional system formed by the collaboration of
physical production lines with a digital "copy".
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A digital twin continuously collects and evaluates information, making it possible to shorten and simplify
production cycles, reduce the time it takes to introduce new products, and detect inefficient settings of basic
processes.
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A digital twin is a digital representation of a physical object, process or service that can connect the physical
environment to the virtual environment. A digital twin can be a digital copy of an object in the physical world, such
as jet engines, wind turbines, or even larger objects such as buildings or even entire cities. A digital counterpart is
a computer program that uses real-world data to create simulations that can predict the performance of a product

or process.
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Today, the digital twin technology has provided the possibility of quality education in the classroom by forming
holographic classrooms with a 3D visual space.
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Fig. 1: Some technologies related to Industry 4.0(Fernandez-caramez & Fraga-
Lamaz,2018 ¢ Burtolini et.al,2017)
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Fig. 2: Technology Transfer (Uusitalo & Lavikka, 2021)



A. Khamseh, Z. Gholamzadeh

00/joMe [0 g duas pls

Se3l5iS3 Jelye

Technological factors

Infrastructures factors

3PS e
G5SS olaibiul col s

S3PFST &y (g s

Standard technology quality
Access to technology

Support from received technology
Simplicity and complexity of technology Social,
Development and improvement of technology based on
internal needs

Working language with technology and its documents

besluy)

By 508 5l ity (S2sleSS
5955 S 5 ol ol Sole xS0l g W maw g e Slojle i)
51 55 oy (555555 S92 5 damss RSN Sl she 5 S3PSS Dypp0 4 Sl slaysl
1 . sLas!
T S e s slil 5 5351555 LIS o bz - &
The price of technology . Use of innovative managers
P Gi"a“j Creating compatibility and adaptation of received

Technological,
Economic,
Cultural,

Physical

—

(K y sl Julse

Organizational and cultural

5319 Ol e 5l eolazul

e b3l 8,5 (55905555 Gy 5 53l b
oloiles 55 AL ol 0529

e 5 (b die) 50 (Sl glie 4 (o s
lejle sloblss 5 s il

e glas ks ogr el

technology with environmental conditions

The presence of entrepreneurial leaders in the
organization

Access to human resources in the field of design and
engineering

Organizational standards and capabilities

Suitability of local technologies

Flexible organizational culture and the level of
organizational effort and learning

Human beliefs about the necessity of technology and
human skill levels

OV () g USoB slaw VYA >libe g 0ol Bl) cunss al> o y5 (5 ,5l8 Jlisl .)_:.'.'T)éﬁjl;\f,‘?! RESTIER g
Fig. 3: Factors affecting the technology transfer process in the first stage (Bagherzadeh & Meftahi, 1390 ‘Safaei Qadiklaei et.al,1391)
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Table 2: Frequency of articles in databases
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Table 3: The method of selecting the final article
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Table 4: Evaluation and comparison of retrieved articles

Frequency Resource Subcomponents Components Dimensions
Sl &l oadlse s Leadlse ol
5919 ol e 5l eolatul
daree byl b 8Ly (5 )5L8 dL._Imlj 6,55k ol
obesle 53 (AL lin) 29293
e 3 Zhb a0 (Sl mlis &y (s
Sl sla ol g bas okl
u’_lm GLQLS)BL:‘S 0o wL..or\l-
Sl syl (o9 cenlite g g g
LT Wil el o 5 ol e b ldail (gl
OY+) >liae g o0l;,80 Jyaze )}5‘1’ ool olulil LSELT‘SJ('
S 5 S o e §5loaz LSy Ul
ol PRCE et ) L il s
s (YY) Slojle S i Organizational & Cultural
j‘u)j);w OYAF) 505 50 Slosle S0k g W o factors
OTA9)Sen 5 bl R gt ©r2 @ Gl byl Ka b g lesl Jelse
N Using innovative managers
Kumar, S., et al., (2015). *Creating compatibility and adaptation of received
Mendoza, et al., (2018) technology with environmental conditions
* Existence of entrepreneurial leaders in the organization
* Access to human resources in the field of design and
engineering .
*QOrganizational standards and capabilities o
* Suitability of local technologies >
* The up-to-date and appropriateness of organizational 2 N
technologies 33
* Compliance systems with customers and receiving their £
expectations c .3\
* The ability to identify the product life cycle 4 ’?:
* The ability to identify the scale of the product market 9o
* The ability to integrate the system S
*Flexible organizational culture b \3
* The level of effort and organizational learning 4 )-
* Human beliefs about the necessity of technology § 9
Sl g9, slo Kwsls § o Lo g :§
O, o e 9 Sledbl gla) 59,45 Sl % 5
aastso LSS Ol Sl E o
. oo S Lo lgs 5 LSS (6,05 8045 (slacsd Lo s ;
Ql)wsdmob g_.,-,',L"-" 9 p) ) PAS b )“‘SJ‘B 9> AJLM)JQ %
adlze ;0 (\YaY) J= Human Factors S
o L) 5 e 2
o ¥ Silva, et al., (2019) Sl sleslee okt Sl Lalse £
Almeida & Simoes (2019) * Skills and competencies of human resources o
* The possibility of updating the information and skills of =
employees
* Ability to attract specialized staff
* Employees' self-learning abilities and teamwork and
problem-solving skills
* Levels of human skills
6)5L;é g.go...%!«
G akd o luliul coa S
6)3143 A (o i
Ssb8 (S 5 ol Technolosical &
o ils wlul Lo IR echnologica
R [CARADIEITHESPUIKY S5 oM 609 s ? ror Economical factors
adlap; A - Ol Solae g olel 5 (5 5k8 L 5 s
Ao ¥ Veiga & Andrade (2021) 55)eSS Jalse

Kumar, et al., (2015)

alol> B slocy jo g collBs
* The price of technology
* Standard technology quality
* Access to technology
* Support of received technology
*Simplicity and complexity of technology
* Ability to develop and improve technology based on
internal needs
* Working language with technology and its documents
* Capability and competitive advantages

Lgotaljl 9




Tech. of Edu. J. 17(3): 541-560, Summer 2023 (YN VP ¥ Glawol of o ylads VY Al i js0] (55508 code 4 i

Frequency Resource Subcomponents Components Dimensions
Sl &l oadlse s Leadlse ol
sl g slogis, b s ndy slbile
o> Julod g (25l (6,80l clblB ol
Lee, (2012) &9l “‘J%f“ 5655
Wu, etal., (2013) I el et
Hamzeh, et al., (2017) Olgelsils (gl (6,5 0b 5 lgiome amugi (Sl
Pervez, et al., (2018)
ailge i A Almeida & Simoes (2019) 5ol CoaS g s Sl Educational factors
s Bogusevschi, et al., (2020) b oS o Biael eilo R LAY P
alie VN ’ - SrSob CetS g higal il (pazed (ki I Jol
Willner-Giwerc et al., (2020) * Adaptability to new educational methods izl Jelse
Hsu (2021) :Creating collaborative learning and collective analysis
; Compatibility and ease of technology
Veiga & Andrade (2021) * Ability to solve problems and be interactive
Wu, etal., (2021) * The possibility of developing content and learning for
El Mrabet & Ait Moussa (2021) students
Ability to increase learning motivation
* Effectiveness and quality of learning
* The possibility of personalizing education and learning
quality
Gt
- a - - e
OV e 5 (loskes Sy s > slo e R
S EURGW IR P I i zs
ailgey; ¥ Bowen, (2018) Ll il 7 | - Quality Factors g2
L Yildirim, et.al., (202 Olsel WIS (5 yar 5 (o 625 50 Ol 5 (o9 (ol . 28 3
Jis d , et.al., (2020) . S ol s 3
Shuguang & Lin (2020) Acceptance of technology . o 9 £ 3 6
guang * Problem solving and creativity skills G < 4 ‘-3
Moraes, et al. (2022) * Effectiveness and quality of learning Sa 3
* Interactivity and the possibility of sensory and visual 23 3
involvement of students 58 %
T o
. . . . > C :
Sl il (6158 cow g 5515800 5 el g O
4;1]3‘, Y Davies, et al., (2020) wﬁ' JLaSl - LG Infrastructure Factors o § o
e ¥ Bondaryk, et al., (2021) * Suitable internal software and hardware infrastructure Sl Jalge )
* Ability to connect to the Internet
Technology Selection
i9el sla Sy olazdl g (Su59deisSs b S 28y Sl sla S
Educational characteristics Technological and economical Organizational and cultural
S5 slacs )l sins 5l | / Igime dnssd Coll \ SiPHSS hndy ey eSlon;
Promotes thinking skills Ability to develop content Technology Physical infrastructure
gl 4 (AT (& Ay Sl Sl ol o eeboy;
Quality of education possibility of technical Human skill Technical
o )5 g
\ Ease of use /
aie RV A kol

Cost Complexi Attractivenes Interactive

(@5l Kiogh )ywyloe 5o colatwl gl Foo Cans slas sl ol 5 105 51 slaadlse :F IS
Fig. 4: Factors affecting the choice of Industry ¥.- technologies for use in schools (Made researcher)
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Table 5: Characteristics of knowledgeable experts

EMvass c.!a.w 6,5l Slass 05;
Level of education Work experience Number Group
6)“5‘5“"“‘" JL.; AJ§|.\> 1 6)5L;_§5k5<,l.cha..a;'r.‘;.a
Post doctorate At least 8 years Scientific and technological experts
ng.‘;So JL..;\\ Jﬁ‘» 2 6355.«]56)5@ QLMM
P.H.D At least 11 years Technological and educational experts
S g, sl )5 Jlo YA S8l 4 sl laakie g ol poe

Masters and Ph.D.

At least 18 years

Managers and educational experts

oo gloa 5 F Jgux
Table 6: Alternative of decision

Jezus 55l8gs AL Lsl e mnl A2 & lxe oy (A3 035331 Cuadly A4 S50 s, A5
Twin digital Internet of things Virtual reality Augmented Reality Autonomous robots
Sipe gbadse ¥ Jgor
Table 7: Research’s factors
& kel e ailge 6 kel e ailge solasl cadle 4ilhe
Symbol Factor Symbol Factor Symbol Factor
C11 il wlon C6 Ability to jevelop c1 n
Technical infrastructure COST
content
figel 4 cdducaisS & g lSel SIPFSS (S
€12 P T c7 ibili c2 i
. . The possibility of Complexity of
Quality of education N
technical development technology
c13 S Ol ol c8 B Ol c3 o) Sgpen
Enhances thinking skills Acceptance rate Ease of use
9 Sl &l ca Cenlds
Human skill Attractiveness
c1o et el cs (shels
Physical infrastructure Interactive
OV a2 § (o) Comodl Gl5e (558 g00e polio A Jgo
Table 8: Fuzzy numerical values of importance
Coo 05l Sl 1S Lwgie Connl gl ks Coodl b Cerol byl
Very unimportance Low importance Moderate importance importance Very importance

3B oue polae

(0.0:0.0:0.25) (0.0:0.25:0.5) (0-25¢0.5:0.75) (0.5:0.75¢1) (0.75¢1c1) Fuzzy numerical
values
ol e ple (W Ol le (558 polie A Joux
Table 9: Fuzzy values of verbal expression of the decision matrix

oS k> N bgie ob; o sl

Very low Low Moderate High Very high
3B gooe polis

(1:1:3) (13:5) (3:5:7) (57:9) (79¢11) GIF SO0 A

Fuzzy numerical values
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Fig. 5: Schematic diagram of technology selection factors
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Table 10: Aggregated decision matrix

cl c2 c3 c4 c5 c6 c7 c8 c9 cl0 cll cl2 cl3

Al 1¢6.2¢11 3¢5.4¢9 5:7.811 5:8.2411 3¢6.211 5:8.2411 5¢8.2411 5¢6.2¢11 13.87 3¢5.49 14.2¢7 3¢5.89 37411
A2 3¢6.2¢11 1:5.4¢9 3¢7.29 3¢6.6¢11 3¢6.6¢11 1:3.8:7 3¢711 3¢5.8¢11 3¢5.29 3¢6.6¢11 3¢6.6¢11 1:5¢9 13.87
A3 1¢5.8¢11 159 17.4¢11 5¢8.2¢11 5¢7.8¢11 3¢7.811 1¢6.2¢11 5¢7.2¢11 1:3.89 3¢5.49 1549 17¢11 3¢6.6¢11
A4 159 1:3.4:7 5:8.6¢11 5¢8.6¢11 5¢7.811 5:8.6¢11 5¢8.6¢11 5¢6.2¢11 13.4¢7 1¢2.6¢5 13.4¢7 5¢8.2¢11 5¢7.8¢11
AS 5¢8.2<11 5:8.2¢11 1:4.65 3:5.8¢9 5:7.4411 15.49 14.69 3:5.8¢11 1:5.49 3¢6.6¢9 3¢6.6¢9 3¢6.6¢9 5¢6.6¢9
Lo Jloxe Corat oo 1) Joir
Table 11: The coefficient of criteria importance

cl c2 c3 c4 c5 c6 c7 c8 c9 cl10 cll cl2 c13
0.75,0.97, 0.5,0.75, 0.75,0.93, 0.5, 0.75,1, 0.75,0.97, 0.25,0.5,0. 0.75,1, 0.25,0.4,0. 0.5,0.75, 0.5,0.75, 0.75,1, 0.5,0.75,

1 1 1 0.75,1 1 1 75 1 75 1 1 1 1

29 o elidte o Lo N Y Jsor
Table 12: Unscaled weight matrix

C1 Cc2 Cc3 Cc4 c5 Cé c7 Cc8 Cc9 C10 Cc11 C12 C13

0.06) 0.056,0.) 0.205,) 0.114,0.)  0.341,) 0.036,0) 0.056,0.) 0.205,0.)
Al 8,016  139,0.33 0'(3;?);’2') Oéég’g') 0.564, ogfé'(i') 373,0.75 0.564, 132,0.7. 139,0.33 0'((:)[77;’2') 527,0.81 0'(1?;(;’2')
(11 € ' ’ (1 ’ ( (1 (5 € ’ (8 ’
0.06)
0.205,0.) 0.068,0.)  0.068,0.) 0.205) 0.028,0) 0.045,0.) 0.045,0.) 0.068,0.)  0.045,0.)

8,0.16  0.056,0.) 0.136,0.)  0.205,)

A2 655,0.81 345,0.63 318,0.75 0.527, 096,0.2. 114,0.33 114,0.33 455,0.81 259,0.63
1,0.33 139,1 ! 45,1 0.6,1 ! ’ ! g 4 ! ! !
ot ® ( ( (6 ( i s s G ® (®
o 89 omen) oms owo) U oxse) SIS SISD OBO) ooy osser oo
21 (15,1 (673,1 (559,1 a (709,1 ( a s 3 (15,1 (636,1 (45,1
aa 2'882) 0.071,0.)  0.341,0)  0.227,0.) %37%2') 0.341,0.) (3)}31113'32 %?;‘5') gf;’g";) 0.1,0.28) 0.071,0.) 0.341,0) 0.227,0)
s (221,1 (782,1 (586,1 el (782,1 v oo o 8,1 (221,1 (745,1 (532,1
(1 (1 ( (1 (5
0.06)  ( oas 0) 0.0680) 0.1360) 0341) 0.0680) 0.0230) 0205) 0.0280) 00560) 00560) .o 0) 0.227,0.)
A5 8,0.12 ('091 b 2 418,0.45 395,0.81 0.673, 491,0.81 209,0.61 0.527, 093,0.7. 114,0.33 114,0.33 (é 0 8,18 45,0.818
(2,0.2 e (5 (8 1 (8 (4 1 (5 3 3 e (
oasy ;5 (goiudd, g hie 5 Cude Jlonl alols Y Joar
Table 13: Positive and negative distance and ranking alternatives
e J]odﬂl b alols 3% le.g'l b alols el kel as,
Positive ideal distance Negative ideal distance Final score Rank
Al 7.522 6.385 0.459 3
A2 8.547 4.955 0.367 4
A3 7.654 6.863 0.473 2
Ad 6.836 7.457 0.522 1

A5 8.526 4.598 0.350 5
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