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Extending the senses through virtual reality: Life-syllabus-based language education
S. Khazaie', S. R. Nejati“?, M. Karbasi*

1 Health Information Technology Research Center, Isfahan University of Medical Sciences, Isfahan, Iran
2 Department of English, Faculty of humanities, Shahid Rajaee Teacher Training University, Tehran, Iran

ABSTRACT

Planning for the success of students in the world is one of the priorities of
Received: 28 January 2023 teaching English in the secondary schools in Asia. The improvement of the English reader's skills to
Reviewed: 20 March 2023 understand the actual needs defined as the +language by representing the events of the world in
Revised: 4 April 2023 language learning milieu based on educational technology is in progress. Although extending the sense
Accepted: 19 April 2023 in the scenes of serious games is done for easy language learning, the active visual and verbal working

memory of students has not been considered as an effective factor in reading. This study endeavored to
investigate the allocation of sensory weight in virtual reality games for teaching English reading to Asian

KEYWORDS: students with different working memory abilities.

Sense Extension MThis quasi-experimental study was conducted by selecting 916 male and female students from
Working memory secondary schools. Using parallel-group design, students participated in the working memory tests. These
English Reading Iranian (N = 612) and non-Iranian (Pakistani, N = 204; Iraqi, N= 40, and Kashmiri, N = 64) were studying in
+ Language the 10t grade of the second year of high school and were enrolled in language institute to learn English
Virtual Reality in the fall semester of academic year 2022-2023. In order to ensure homogeneity of the participants

according to the level of English proficiency, a junior TOEFL test was administered, and students whose
English proficiency score was between one standard deviation higher and one standard deviation lower

* .

7Correspond|ng author than the mean were selected to take part in the study. The scores of the participants' working memory
[£] . . .

= reza.nejati@sru.ac.ir test were converted into standard scores with a mean of zero and a standard deviation of one. Based on
@ (+9821) 22970035 the working memory capacity, the participants were placed in one of the active memory quadrants. Then,

they were randomly divided into intact and experimental groups to learn English reading online or
through virtual reality games in 14 sessions. In each session, first, the main researcher taught English
reading passages to the participants using Skyroom educational software for 30 minutes. Then, online or
virtual reality-based activities were provided to students to practice reading skills for 20 minutes.
Participants were assessed formatively each session and a score of 0-20 was recorded for each student.
The participants expressed their experience of the senses in the course of reading in each session verbally.
m The results of the analysis of repeated measures ANCOVA showed that extending the sense in
teaching English readers through virtual reality games significantly facilitated students' learning. Adding
auditory sense to scenes of virtual reality game significantly improved the reading progress of students
who had high verbal working memory capacity. Although psychological and real-life categories were
emphasized in the interviews, students with high working memory underlined the sense extension as
useful for learning English reading in relation to the surrounding world.

The findings of this study revealed that extending the sense in virtual reality games is
beneficial for learning English reading when it is in line with students' working memory. The correct
allocation of the sense in the scenes of virtual reality games results in the use of English reading in the
world, namely + language.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
59 7 4
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ABSTRACT

Student participation dropped significantly in teaching online
Received: 19 January 2023 and has become one of the challenges of virtual teaching. For this reason, having social and
Reviewed: 3 March 2023 communication skills, among other skills, is one of the competencies needed by instructors to
Revised: 18 April 2023 teach online courses in higher education. Therefore, one of the necessities of online teaching
Accepted: 2 May 2023 is developing interaction strategies to promote online class interactions. Based on this, the

aim of the current research was to identify various methods and tools to create effective
interaction between the instructors and students in virtual university classes.

KEYWORDS: M This research was based on the qualitative approach of digital ethnography.
Virtual Class Research data was collected using observation. The research community included the
Effective Interaction university virtual classes, which were selected using criteria-based purposeful sampling of
Interaction Tools virtual classes in the educational science department. To this end, 16 lessons related to 12
Learning instructors (89 sessions and a total of 120 hours) were observed. In the data collection
Netnography process, the researcher's role was as a non-participant observer. In addition to being

descriptively recorded, the observation data or field notes were also reflected upon (the
observer's perception of the situation and people).

*Corresponding author m The research findings related to various methods and tools for creating interaction
& mo_vahidi@sbu.ac.ir were categorized into four sections, including interaction at the beginning of class, during the
@ (+9821) 29904131 class, at the end of class, and outside the class. Class preparation, follow-up homework,

diagnostic assessment and knowledge review were the most frequently used methods of
interaction at the beginning of the class. Regarding interaction during the class, question and
answer (questioning), presentation-based learning, providing feedback, using students'
opinions, using motivators, managing participation, and role-playing were the most
frequently used methods and techniques. Summarizing and planning, evaluation and
feedback were included in the end-of-class interaction section, and in relation to out-of-class
interaction, providing additional training, sending assignments, discussions, and scientific-
research collaborations were the most frequently used methods. The methods and
techniques that were mentioned entailed using chat tools, microphone, webcam, screen
sharing, status pod, slide, Word file, video, image, survey or poll, WhatsApp, Moodle
(including test plugin, assignment, forum, and file).

Based on the findings, we cannot expect to improve the quality and quantity of
students' learning just by creating interaction. Rather, the effective interactions require
compliance with principles and techniques such as the use of reflective questions along with
descriptive ones, and awareness and overcoming obstacles to creating effective interactions.
Also, the use of various tools and technologies does not necessarily lead to the effectiveness
of interactions, but how to use them at the right time is more important. Another noteworthy
point is that interactions outside the class (such as Feedback on assignments) are very
important along with the interaction inside the virtual class. In addition, sharing experience
and knowledge among professors and participating in knowledge-enhancing courses can help
them become familiar with the methods and tools for creating interaction in the virtual
classroom. Also, it is necessary to create opportunities for professors to practice the methods
they have learned and to help them make teaching and interactions more effective by trial
and error and receiving feedback.
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Validation of findings badb oL ,liel
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Refining the codes and building themes
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Data coding 9
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Fig 2: The Bottom-up approach to the process of qualitative data analysis [21].
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Table 2: Observation data analysis process

b slacaslosty

Reflective notes

ey slculsoly
Descriptive notes

Oelas gl
soeils —sbul

Types of L-T
interactions

dap S Hlie @ mie dae )l eolaiul ale cole DMl (5,5,
Oley 0 o9z ado g okl bwg Ll o8 lie g Copae (bgmadls

A oo WIS
Using simple interactions such as the use of numbers led to the

participation of all students, better management of their participation by
the professor and saving class time.

Alas o a5 ol oo Lol 0l diedgas Wilg o adS Golio jg50
D 185 bl I was 5 anids

Reviewing past topics can be beneficial. But it is important to establish a
connection between past and new content.

ok sliwl ol o Ol o poe Sgage 4 i Klamsg? I3l 5l oolatul

e oIS 50 pligmiils jph> e azgte il slasi ululy & pu
The use of the "status" tool led to the improvement of interaction
management. The professor could quickly find out the number of students
in the class based on the number of those who agreed.

@) &ilme G 1 ehgar Glgzmiils (6 Tob 5l Gliebl 5 pledl &3,
Slsmtals T Lol el e s (IS & Jlail s ol oISl o
Stz Sl B g5l ol gy iogy JUd (ST 0 oS Wis o0 Jlge

It is very important to remove ambiguity and ensure students' learning,
especially in virtual classes (due to the possibility of disconnection to the
class). But mostly students who were active in the class, asked questions.
It is better to establish a mechanism to improve the questioning of all
students.

STl 0gs oo Ol dgup 4 oo Hlojes e aizlio jl ooliiul ax 51
rlo ol a4 Lo @ll) ol anslas se2g o lee ol E-Tivity g, (bl
(S9SN LU L sbewl lawgs 0l g 5,95 50 &8l,] (goimes 505,50k

S ol malS azsle g Ol coiS

Although the use of asynchronous discussion leads to the improvement of
interactions, but if these things are not present based on the E-Tivity
method (providing comments to the answers of other learners,
summarizing, providing feedback and criticism by the teacher or electronic
supervisor), the quality of interactions and discussions decreases.

slael B jo 095 Jl> 5l 05,155 a5 5 )5 canlssyo ylgzeails 5ol

s &LIA LY
The professor asked the students to give a report of their mental
status in the form of numbers 1 to 5.

PRI ot KO C S U & N BN PUON =1 B JURE SOV = i S-S0
Iy o a5 81 sae wls obsl sgpae cpl b SN Qo> Cone 9,0
JB alzr cole j550 5 (S ol

Using a survey to ensure students' background knowledge to start a
new topic (type 1 if you are familiar with this concept, if not, type 0)
and review the topics of the previous session

s Ll angr IS 4 Al a4 cans plhssaily 5l i jas
(WS bl |y 38lge Comdy ol pax liculs> a5 (g0l 30
Survey of students regarding whether they are paying attention to

the class or not (students who are paying attention should choose
the positive status)

s | Olosez sbiwl) lgamsils Slebaleel &) 5 (S Gl 5 o
(058 S )5 Wb e b wolage

Final question and answer and solving students' ambiguities (the

teacher used to change the layout to make the chat box bigger.)

Jogs Gk 5l BdlSS plmil sl Gligmails SLs 3590 slahle JLo)
& gl sl plegmadls S8 e 5 obil b | Gy 2,k /(LMS)

(J299) p95% o
The professor sends the files needed to do the homework

through the Moodle (Lms)/ Asking questions through the professor
and students' participation to answer them in the forum (Moodle)

beginning of
class

o o>
during class

oW olt
end of class

outside the
class
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Table 3: Methods and tools for creating interaction at the beginning of the online class

EEELIpY D | e
Tools/ (Initial codes) aJql glaas = Usio wsbol dsie
Technology Subcategory Main category
(Report on students' mental state) ;b gxiils Jl> 5,158
Qo %lsdddwbﬁgliw\o Jl> O 2 ) '
Chat box Asking about students who were absent the previous session 9 )FRZ SRy (o) )
webcam, Sbazails a>g sslwosbael
microphone, oIS 0 Slhgmiils jpax Cundy ow) Examining students' oW
status (agree, Checking the status of students' attendance in class attendance and mood Class

disagree), screen
share

Sl olale 5 ol Cundy (o)
Checking the status of those present and absent from the previous meeting

(Visual interaction) (s ysgai Jolss

IS 4y by e Slaplass

preparation
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Technology Subcategory Main category
(Sound test using numbers) sas 3l eolazwl b las cuws Class settings
sae jloslaiwl b Gioles amas 0g Giules LB 51 ol
Ensuring that the screen can be displayed using numbers
&5l IS 5l ool slacs oo (F p yjee]
Teaching some skills to use the virtual classroom
JoB ad 00 Jommo IS 4 i 0,95 5b 9 6 K0
Follow-up and feedback on the assigned tasks of the previous session
J ‘ B j S5 4 9,555k 5 (o) 2
ol 5o Slgzmisls SVIgw @ zwly 5 (29,5 L (60,8 039 szl Sl 0 5 9550 50 (65K Review and feedback on
assignments =
4k PR3]
Chat box, Follow up about the progress of individual or group projects and answer their questions in Siesil
microphone this regard P57
Follow up and
R i . ale e feedback
(S 40g5 s Jltn j3ba) 0yo b o plogzntils Blos (o2 s Slp & ly
Examining students' problems related to the course (for example, the problem of -
preparing books) Obgzails
Answers to student
(Answers to students' questions and doubts) )L szeisls Slelgal § SYl5w 4 Zly questions
(00 3l ool L) Hlgziils yudy 2l (g,500L 4 Bas b grsls 5 iw
Question and answer with the aim of recalling students' previous knowledge
(using number) N
el j950 5 55lols b))
(52l sl Lags) b ddr s 3,31 L 5 e vl 1) Reminding and reviewing oo 3 o
Microphone, Chat Presentation of important topics or the I:ts:dtzsg of the previous session (by professor or Sl
box, screen share Diagnostic
1 S s PR T . assessment and
O G 5l Gy 090 E3:030 31 Bligzmitils (il (e 50 knowledge
Evaluating the level of students' knowledge of the subject of the lesson before teaching it a5 b review
T (28
RURCS 65;-53 ),‘ s 00 ey ;,.JUa.a ),‘ ) s ‘;li)')"-\'j" Diagnostic assessment
Student self-evaluation of the taught material, before starting a new discussion
@ obgmiils cue
oo bl (o5 gadae S i) j0 gariils Ha lawgs (WS glanl glaiEs Yol s L
A 2-minute presentation at the beginning of the class by each student on a specific subject ] /
related to the course Encouraging students to
participate
sbiwl bwg (gl duds> slo fad s a3l
Presenting the topics of the current session by the professor
. .. el T . Lo S gyoge o Ll
ol G 4 55,9 61 Blgmails o (Folel slowl slp s b o o sla Lo 51 oslial 9ot Eroge ey s
Microphone, Chat Using examples related to the lesson to prepare students to enter the main discussion Ol Ceal )
bo?f:jscreer; share, Referring to the subject of Y
slide, webcam, . . L. i .
| h dl £9090 Coatl )50 40 (BUSS sy the lesson and its Presentation of
google search, ) ’ ] . ) importance teachi
pdf, video A brief explanation of the importance of the meeting topic eaching
’ introduction
(Playing a video related to the subject of the lesson) v, 9550 b bai o gioug isny
(Start the subject of the lesson in the form of a question) JI§w CJB ;o )0 g9590 £9,50
2 6 ySol (Solel ol jskainds (o> o 5 onsy®) (3l (sl st 5l oolazal Gl g Gl

OL&;.L:LJI&
Using introductory questions (curricular and non-curricular) in order to prepare students
for learning

question and answer
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Table 4: Methods and tools for creating learner-teacher interaction during the online class
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aJol  elaas - .
Tools/ =9 & &2 4.55_4:.,@ ‘_J.,al 4J5M
Initial .
Technology (Initial codes) Subcategory Main category
Onb G ol g ey slagiuy 5l eslinul
Using descriptive questions and low cognitive levels
Y s sl b o (slo sy 3l oolid s
. . . Descriptive and reflective
Using questions related to high cognitive levels .
question
(S55 5 aly2) ol Yl 5l osliceul
Using reflective questions (why and how)
chat box, ) )
microphone, Sbezails sasls anig wlely Glwy 2,b S it e Zewls 9 Gy
stzf\tus, Yvord, Asking questions based on students' knowledge background B ) (N )
§I|de, video, Sbgmiils o209 Questioning
image, poll. Questions based on students'

Obgzmails at; o)l b bas o la i

knowledge and experience

Questions related to students' lived experiences

Olaolelgal ol 5 (6, Kb 4y Hlgmmiils §yeid
Encouraging students to ask questions and express their doubts

s 95 Lo Ty gl 5 Slesmidls ol gt s 5 Jlats slo iy, ol

G ey 4 BrgiS
Encourage questioning

Expressing possible questions and common problems of other students and answering

them by professor
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‘shhu....u).: )| oolauwl
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Questions related to other courses or Interdisciplinary questions Using interdisciplinary
questions
L;é)yML‘aAﬂMdLﬁ&aﬂjcéLi;ml 6A)5A4JJUQ..:).:WW)»
Using questions based on case studies Question based on case study
(Using Socratic questioning) bl aw ¢ K 5l oolazul
e wid Sl Heliie 4 gl i gedes lp gyl clgS o
Asking the student to provide more explanations related to the answer, in order to create a
correct understanding
(Use exploratory questions)  3LzaST &Ylsw 5l eolatul
(SN iy e Jls jobay) Jlaw SO 5l oolanl b o cony g9,5
Starting a new discussion using a question (e.g., rhetorical question) Sl SSs 5‘ ool
. " | < = 7
I (il S5 5l eolies Using questioning techniques
Using the question review technique (Rephrase)
Jom 3k b plgzmsils plo 4 Iy gl
Refer questions to other students or review questions
Questioning with the aim of Improving students' critical thinking
(Question about question)  yiw »; 3,90 ;O (iew
(alS S doz 5 Mo ) fely obsS E¥I5en 51 o3licl
Using short answer questions (even for example translating a word) Qyo)"‘ Y5 5193‘ 5 eolail
Use a variety of test
e s 10l 3 b 5l glan Fass e sl ool questions
using multiple-choice questions by survey tool
(S5l O)loe S Gl Mie) S £9090 5l ) (sladiwly 5 S
Questions and answers outside the class topic (for example, teaching a computer skill)
R B S S )-‘““'z 2
00l (A qelS 5550 )0 iy c ;“)lr"'sds:) A)JI
Question about the broadcast video urricuar an e.x racurricutar
questions
Lol ar 9,555k 4l 5 69,8 g0 0isn S piy Ny 3,50 50 Ewly § G
Questions and answers about the progress of the project
(s b S Sl 31 i) oy (st sl i Sl oobizl e 5t n i
Using example-based questions (that is, questions were asked from examples) Question based on example
)z g col yiwlin 8,55, plaS  Jln jebay) sl lie OYI5w 3l oolainl Slawslas iy
Using comparative questions (e.g., which approach is more appropriate and why?) Comparative question
Sy g Caxdy b))
BElge Curdg b g code cadle wae jleslatul b (oIS )8 lgiils jehas Cundy o) Sl
Check the attendance of students in the class using number, positive sign or agree status Assessment of the physical
presence of students o Lol
OrR (500
chat box, obsS 5 59,3 slagn o3 12! es
microphone, Performing individual and short exercises bgmails
status, . A s Lol :
R — . . . . RO Hpa> carog (2L, Evaluation of
sbwl bawgs Jlow S a4y Lale muly a1 L G0 hgmiils jgas ol b)) basetdls student
Evaluating the attendance of students in the class by giving the wrong answer to a question Rz attendance
by the professor Assessment of students’

G ey 5l am lgdils S0 e (o)
Examining the level of students' understanding after teaching each section

mental presence
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oW S (Gl o3 g ST & 05555 4l
Providing feedback to assignments and in-class exercises IS5 4 5,553
screen share, B Feedback X
chat box, LT 3935 &) 5 DS o lsmtils  Stin GalSS wy eedback to assignments PES IV
microphone, Reviewing students' weekly assignments in class and providing feedback to them Providing
stEtus, feedback
webcam. - .
. geils &5l i
(o2 b cans g g8 alais) oauns &l,l (gemiils 4y 55550 sl &l 4 255k
Feedback to the presenter student (strengths and weaknesses together) Feedback to thg student
presentation
Loyl 4 bgzisls lacaals g oyl 0,5 adlal
Adding students' experiences and comments to the slide oy aeliy loizme ol
LT 55 bl g olgmmasts ol 5 ooliiul b baagdlul glyzoe (ialyg 5 JueSS 5k 5 olla bl
Completing and editing the content of the slides using students' comments and based on Obgziils
their needs Editing curriculum content
based on students' opinions J S
359 B yo Jeoz S B o lgmails glacilool ¢ SIS o, aslsl and needs Semsone
screen share, Adding students' points and comments in the form of a table in the Word file ks
chat box, Qlis’.“ub
microphone, (Use of oral participation) GQLLL &Sl 5l ool oS Lis 5 a0 STl Taking
d, slide
word, baseisls advantage of
oo Exose b bl jo oliwl pa g Hlhsiils B,k 5l oo aing ) o lw STyl U”M "59“' students'
sharing lived experiences by both students and professors in connection with the subject of Sharujg experience and opinions
the course participation of students
o Hbgzidls oyl sl eolazl
e 5 Codte Codle b o iy pa IS & S (bgoniils aBe e 3l ine e {J‘“)
Asking about the level of students' interest in assignments defined with a positive and S
negative sign Using students' opinions in
defining assignments
Ll S Lie > (sl bgarisle gl (05 lowo seils pb 5l oalail
Using students' names with the aim of attracting their participation Using the student's name
Obgzmdils 4 azg
sl Ja,uﬂi Sl ASIM L U,.SL [ ULB;L.....\IQ 6L“C“'“L L Ql).‘a.v u*”lﬂ’ o SJ)LM
Reading students' comments or answers in the chat box aloud by the professor Paying attention to the
participating students
(Using proverbs and poetry) ,xi ¢ Jiallo o 5l oolal )
o leiwl b3 b sgate oyl
s N P Expressing meaning with
S Gl b Lo | solaul
O O R e e e metaphor language
Use of poetry related to the title of the lesson
(Use a sincere tone) allewowo > 5l oslaul _
o o9 0l x5 % 51 bl
chat box, K =
s L. & o] LS5l
microphone, (sense of humor) b Coo o Lowouo Sbroussl 1.5
status, Using smce;e language and e
; . o one
webcam, (Empathy with students) L goeiils b Joan Using different
motivators

00 E905e b o o pmasie Gloge 5l oges
Inviting expert guests related to the subject of the lesson

O 53 lote szl jpa
The presence of a guest student in the class

RV e) wL.n B SEY )l S oig 4 C,\>|).4.M:| L)L‘°) uaLa..pl

Allocating rest time, especially after teaching complex topics

Olbszaily o8 jlie > jolateds ool )b Jlsw 4 Fwly jo obiwl S Liw
Professor's participation in answering the question raised in order to attract students'
participation

(Being a teacher's learner in the classroom) (S jo oliwl (104 005 S0l

oW 50 loge jga>
Guest presence in the class

ol pwl ooy elas

Allocating rest time

5o sl L;.).;).fali ]
oW
The teacher's learning role in
the classroom
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(Visual interaction) (s y g Julss

Gl 0 S s hadd a5 g flgsails JYanul g oS Lis 4 Ll elais
Allocating points to students' participation and reasoning and not just the correctness of
the answer

ul-iWI° » aj)l.c Koo Ja.wy u»fb Ce )'| solatwl
Using the chat box by the professor in addition to the students

(invite students to participate) =5 ,Liwe (sl Hbgmiils 5l ges
(Encouraging students to reflection) J.al; 4 obgzmails §yeis

(O i Bl 85 S 5 o yghs Sm 00,5 () SReiSs 08,5 s
Encourage each other (by turning on the microphones and clapping or choosing its status)

Obgzails o8 L dy Cand (S Bigtd 3l eolanl
Using verbal encouragement for student participation

Sbsidle o8 jliw gl cudne sl (28 3 )ai o
Considering positive points for student participation

o o Vs 4y Gly 5o plagzmiils S 5 Jab sl ol ol
Allocating time for students to reflect and think about response to the questions

oW e pladly Bayb 5l eg S slacdled plnil gl 55 0 )50 L6 L))
Sending the file needed to carry out group activities via WhatsApp during class

(Use WhatsApp group to share files) ;1 S1,2il g, olusly 09,5 51 ool

Sloj %;)Sc\gl{ﬂ@éwligwflgceoﬁllgw 00, cublosly

Write down chat box questions and answer them in order of time
screen share,

slide, chat box, 6%5& @Li)')l 6503 Cﬂﬁ'-i)é c_él)‘. CAS)L;‘;.A S| &5)51&1

status,
microphone, Remembering the importance of participation to get a formative assessment score
webcam,
what’s up. sbew! gy oy Slao b UL‘B"‘“"b GQL.J UJ..\|9>

Reading the students' names out loud by the teacher

5 i ol e b LT (o551 s e Slog30 &0 sy azs5

Drawing students' attention to important topics before teaching them with the aim of
creating participation

b ol (alad Sl ashl 1 5 (Jle jsboa) &5l oo Ghgmmtils Boi ol 4 4z
(bl 00,5 ol (WSL c o 1) 095 uwly plgtils den

Respecting students' rights during participation (for example, all students must have typed
their answer in the chat box before giving oral comments.)

(oo &il)l lgicay goeiils a4y (g yiwd) 059, (59,8 &l
individual presentation of the project (access to the student as a presenter)
screen share,
slide, 45 oaid &l 18w s dlyl) ST S g sbul sl (29,5 Con (29,5 A
microphone .
(Ohgzsils
Providing the output of the group discussion for the professor and the whole class (through
student access as a presenter)

Sl gy (25 lomlr 5 5 (slis] S5
screen share,
slide,
microphone,
chat box.

(role-playing and role-shifting by the teacher)

ul;gz....;l.) g u] Sl g olail aliuss &l
Presenting the wrong problem and judging it by students

Visual (g pgai Jolss
interaction

Sl 4y (31985

Encourage participation

Oley o pae

Time Management

Sl 09290 DU 51 onlazl

Facilitate participation

o e
oSl
.o . Participation
4 obgmiils g5 >
PORSTED AT e management
oSl
Attracting students' attention
to participation
3 Obgmddls Goio @ 4z g
oSl
Paying attention to students'
rights in participation
L5‘>J§ A§|)|
Individual presentation e
P e § 50k
&1, 5

Presentation-
based learning

83,5 <)
Group presentation

sbiwl lawgs i glay!
Role playing by the teacher

s slay
Role-playing
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Evaluating the effect of different learning styles on the performance of architecture
students in virtual training
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1 Department of Architecture and Urban planning, Babol girls' Technical and Vocational college, Technical and Vocational
university (TVU), Tehran, Iran
2 Department of Architecture, Faculty of Architecture and Urban Planning, University of Art, Tehran, Iran

ABSTRACT

Today, turning to virtual education in schools and universities
Received: 29 November 2022 along with face-to-face training is inevitable. Virtual education has received much attention
Reviewed: 1 February 2023 in recent years in Iran. This becomes even more important and valuable when it comes to
Revised: 30 March 2023 teaching practical courses. Architecture, as a field in which many of its courses are considered
Accepted: 03 May 2023 practical, would encounter serious challenges in students' learning if the important points in

virtual education are not considered. One of the issues that may be overlooked in the field of
virtual education is the discussion of learning differences among students. Learning style is a

KEYWORDS: characteristic that determines how students learn and how they prefer to learn, and the
Architecture Training teacher also learns to identify and guide the needs of individual students. Failure to pay
Virtual Training attention to the differences in students’ learning styles, especially in virtual education, where
Kolb Learning Styles the teacher does not have much visual and face-to-face communication with students, will
Architecture Students sometimes lead to a complete lack of transfer of concepts in education. Traditional classroom-

based learning, on the other hand, typically leads to a consistent learning process that does
not fit the learners’ different needs, while in targeted web-based learning programs, learning

* Corresponding author can be implemented properly. The cognition of the differences in learning process among
L= Lhamidian@tvu.ac.ir students is one of the important factors in developing and improving education. Examining
@ (+98911) 3139025 the different styles of students in learning, can be helpful to improve the quality of education

and transfer better learning to students, especially in virtual education.

In this article, we try to know the four divisions of students' learning style, and their
performance in different courses of architecture. The present study was conducted on 48
architectural students in their first semester (who has started their studies with virtual
education) from different degrees( bachelor and associate degree) in architecture and interior
design. Architecture students face different attitudes in various academic years. Because of
the impact that cognitive changes have on students' learning styles, it was decided to consider
the statistical population among the freshmen in order to reduce the impact of changes in
students’ learning styles, so that students' initial learning style is identified. SPSS 23 software
was used to analyze the data.

The results showed that the majority of architecture students in the bachelor and

associate degree, from the selected community, used the adaptive learning style and the
students of the interior design group had convergent learning styles. Studies also showed no
significant relationship between degree and students' field of study with their performance.
Also, the results of studies demonstrated that students with divergent learning style in the
theoretical courses of bachelor’s degree in architecture field, had the best performance (with
an average of 20), whereas students with convergent learning style in theoretical-practical
courses of bachelor’s degree in architecture earned the lowest performance (with an average
of 8.25). According to the results of the studies, it seemed that only in the bachelor’s degree
students and in the theoretical-practical course (architectural design 2), there was a
significant relationship (sig <0.05).
It is suggested that educators be aware of different learning styles at the
beginning of each training course in order to consider a specific category for each group of
people with a common learning style. By identifying their learning style, learners can use the
flexible structure that e-learning allows to achieve the desired learning outcome.
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Fig 1: Introducing different learning styles based on Kolb's theory Source: Adapted from Saif (2015)
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Table 1: Introducing the names of elective courses from each field and level (source: authors)
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Table 2: The table for checking the number of statistical samples, according to the samples obtained from Morgan's table and Cochran's formula (source: authors)
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Fig. 2: Distribution chart of the frequency of learning styles in different fields and levels of the architecture department (source: authors)
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Table 3: Measuring the relationship between learning style and field of study using one-way analysis of variance test (source: authors)
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Table 4: Descriptive table of average scores based on different learning styles (source: authors)

3, lastinl glas Lo 8yl S5l Slass Fob S ALy (adad S g s el
5 S P S SNk S0k Se p) oS &y S
Standard error Standard deviation Mean Number Learning style degree, field Type of course Course name
/696 155 1856 5 1515
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Table 5: The results of the analysis of variance test in measuring the significance of the relationship between learning styles and students' success in different subjects
(source: authors)
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Table 6: The table of introduction of different learning styles with the statement of educational solutions suitable for each style (source: authors)
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Table 7: Table introducing examples of e-learning operational solutions based on different learning styles of students in three types of courses in the Department of
Architecture (source: authors)
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The Effectiveness of Electronic Learning on Academic Performance with Meta-
Analysis

T. Ashrafzade, J. Mesrabadi®, B. Yarigholi, S. Shaikhalizadeh.

Department of Education, Azarbaijan Shahid Madani University, Tabriz. Iran

ABSTRACT

Over the last few decades, electronic learning has been the focus
Received: 06 January 2023 of many studies and many researchers have examined the effect of electronic learning on
Reviewed: 24 February 2023 academic performance, which yielded different results that highlighted a demand for a
Revised: 18 April 2023 combination of research in this area. The aim of this research is a meta-analysis of the effect of
Accepted: 03 May 2023 electronic learning on academic performance.

The present study was conducted using meta-analysis method. The corpus of the
present study included all valid research published which was available in computer databases

Keywords: that examined the effectiveness of electronic learning on academic performance. The intended
Effect Size data were available in related studies between 1996-2022. For gathering data, Mesrabadi
Academic Performance research proposal checklist (2011) was used. Using the purposive sampling method and
Meta Analysis extensive search based on the specified keywords and applying entry and exit criteria, 243
Electronic Learning studies were selected as a sample and were entered into the meta-analysis process. Sensitivity

analysis, fixed and random effects models, and heterogeneity analysis with CMA software were
used for data analysis. From selected studies as a sample, in total, 311 effect sizes were

* Corresponding author: extracted which 17 extreme effect sizes were eliminated in sensitivity analysis and the next
£ mesrabadi@azaruniv.ac.ir analyzes were performed on 294 effect sizes. The value of “fail-safe N” statistic was obtained
(+98914)4123449 in 1911, which indicated that after entering this number of non-significant studies, the

combined effect size would be non-significant.

The findings indicated that the mean of the total effect of the studies was 0.726 for
the fixed effects model and 1.009 for the random effects model; both of them were statistically
significant (p<0.001) which indicated a positive and significant relationship between electronic
learning and academic performance. As the effect sizes were heterogeneous, gender, type of
sample, type of electronic learning, type of course, age, and type of research method were
examined as the mediating variables. The results indicated that the effect size of electronic
learning on academic performance is higher among the females compared to that of the males,
and in preschool students more than others, in mobile-based instruction more than other
types, in teaching methods courses more than other courses, and in experimental research
more than correlation research. Also, the results of the research showed that the age of the
subjects had a very small contribution to explaining the heterogeneity. The results showed that
electronic learning had a significant effect on academic performance and based on Cohen's
criterion, the effect size of this relationship was found to be high (ES=1/009).

Supplying programs to educate the effect of electronic learning on academic
performance is a necessity that needs to be considered more than before. Considering the
obtained results and the quantity and quality of existing research studies, it is suggested that
the studies of these two fields be carried out at a higher level in observance of the rules of
academic paper writing and conducting research. Also, to achieve a reliable result in the first
stage, parametric statistics in their design and strong statistical methods with appropriate
sample and appropriate sampling methods in accordance with the population should be used.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
64 3 7
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Funnel Plot of Standard Error by Std diff in means
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Fig. 1: Funnel plots of effect sizes against the standard errors before sensitivity analysis
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Fig. 2: Funnel plots of effect sizes against the standard errors after sensitivity analysis
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Table 3: Combined effect size of random model based on Gender
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Table 4: Combined effect size of random model based on type of sample
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Table 5: Combined effect size of random model based on type of electronic learning
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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.
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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.
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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.

Ysame Jlasl slowe 4 Lal co il .l golaidl 5 cloizl o o8 Coal b jopbos gadse SO Ldl o6 pul

Lol Mouha, 2021 5 Coyil 4 oye)y, bl ple 5 b Ko (gmio SULL 5 12l do yealS 5 Lagy095 (plgoly YIS 8 as
Internet of Mohammed, et al., 2021 [\‘\“]MLGA osly Judoo g 4 5o aed )08 slaco Ll
Kassab, et al., 2020

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.
reality Bowen, 2018 j
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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.

o adgi byl o) Sen by 45 ol dwgy 918 g5ludigs 63 Ko paw S Lolol Jlzms sl
el a8 3 IS s « S L

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)
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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
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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 )-
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* Levels of human skills
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Kumar, et al., (2015)
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* 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
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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
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Level of education Work experience Number Group
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Masters and Ph.D.

At least 18 years

Managers and educational experts
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Table 6: Alternative of decision
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Table 7: Research’s factors
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Table 8: Fuzzy numerical values of importance
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Table 9: Fuzzy values of verbal expression of the decision matrix
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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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EEE L RET [ el T iER Academic achievement of students is a function of various
factors. In this study, the virtual education indicators (teachers' support for students, the
quality of lessons as well as the use of up-to-date technologies) have been introduced as
related concepts. The aim of this study was to investigate the relationship between teachers'
virtual education indicators and academic achievement indicators.

Methods:

The research method was a descriptive-correlation type. The statistical population of this
study included all the male students of the final year of primary school in Abadeh, numbering
56 schools. To determine the desired sample using the non-random quota sampling method
from among 65 schools, 10 schools were considered and from each school, a class with 15
students was determined and a total of 150 participants were selected as the quotas of 10
classes. The participants were considered to answer the proposed questions. Finally, the data
were analyzed. The tools used to measure the relationship between variables were two
questionnaires of teachers 'virtual education indicators (including three dimensions) and a
questionnaire of students' achievement indicators (including two dimensions). In order to
analyze the findings of this study in the descriptive statistics section, tables and graphical
output of the frequency of SPSS software version 27 were used and to analyze the data via
inferential statistics, structural equation modeling criteria, obtained from Smart PLS software
version 3, were used to evaluate the model fit.

m The results showed that there was a significant relationship between teachers'
support, the quality of lessons and the use of up-to-date technologies with the rate of
student learning and students' attendance (P<0.001).

It seems that increasing teachers' mental readiness and better understanding of
the conditions of virtual education among teachers, providing infrastructure improvements,
can lead to an increase in the quality of teaching lessons, as well as the maximum and useful
use of technology tools in the virtual environment among students.
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Table 1: Convergent validity values
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Table 2: Differential validity values through the Fornell and Larcker matrix
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ABSTRACT

EEL Sty iETa e RefoJ[SISEYE] Undoubtedly, one of the crucial factors in achieving the goals of education
Received: 13 December 2022 is loyal and committed human resources. In this regard, one of the factors that make the members of
Reviewed: 20 February 2023 the organization dedicate themselves to the organization and remain loyal is the leadership style of the

managers. Among the leadership styles, the intelligent leadership style has a great influence on teachers'
organizational loyalty. This style provides the basis for cooperation, consultation and modeling among
teachers and causes them to have a stronger bond with the organization. In this study, the mediating
role of organizational knowledge-creation in the relationship between intelligent leadership and
organizational loyalty of teachers in Chaharmahal and Bakhtiari province was investigated.

Revised: 13 May 2023
Accepted: 20 May 2023

KEYWORDS: The method was descriptive, a type of correlation study and especially a structural equation
Intelligent Leadership, modeling. The statistical population included all teachers of the second grade of high schools in
Organizational Knowledge Chaharmahal and Bakhtiari province including a total number of 2687, who were selected as a sample
Creation via proportional stratified random sampling based on the Cochran formula. To collect data, the

researcher-made intelligent leadership questionnaires were used based on Sidanmanlaka's model
(2008) including four dimensions of spiritual, emotional, rational and collective leadership as in 22 items
on a five-point Likert scale. The researcher-made questionnaire of organizational knowledge-creation
was designed based on the model of Nonoka and Takeuchi (2006) enjoying four dimensions of

Organizational Loyalty

* Corresponding author socialization, internalization, externalization, and combination as in 15 items on a five-point Likert scale.
Eifsnasiri@sru.ac.ir Moreover, the organizational loyalty questionnaire of Wells et al. (2011), having two dimensions of
@ (+98912) 8469760 attitudinal loyalty and behavioral loyalty including 7 items with a five-point Likert scale, was used.

Cronbach's alpha tests and second-order exploratory and confirmatory factor analysis were used to
determine the reliability and validity of the questionnaires. Cronbach's alpha of intelligent leadership
(95%), organizational knowledge-creation with alpha (90%) and organizational loyalty (94%) were
obtained and, the statistical methods used in this research included descriptive and inferential statistics
as well as structural equation modeling by the help of SPSS v 21, AMOS v 26 software.

The correlation coefficients between intelligent leadership and organizational loyalty (45%),
intelligent leadership and organizational knowledge-creation (48%), and knowledge-creation and
organizational loyalty (86%) were obtained. There was a positive and significant relationship between
intelligent leadership, organizational loyalty and organizational knowledge-creation at the level of 0.001.
Moreover, the effect of smart leadership on teachers' organizational loyalty through organizational
knowledge-creation with total effect and coefficient of (45%) with indirect effect and coefficient of (39%)
was significant at p=0.001.

The results indicated that as the intelligent leadership increases, organizational loyalty
increases. In addition, the mediating effect of organizational knowledge-creation causes an increase in
organizational loyalty. Considering the effect of intelligent leadership on organizational loyalty through
the mediation of organizational knowledge-creation in teachers, it is recommended that the authorities
of education organization in Chaharmahal and Bakhtiari province hold training workshops for teachers
to familiarize them with four dimensions of rational, emotional, spiritual and collective leadership and,
provide conditions for group and collaborative decision-making by establishing and enhancing
interaction and cooperation among teachers.
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Table 1: Validity and reliability evaluation indicators of the variables intelligent leadership, organizational loyalty and organizational knowledge-creation.
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Table 2: second-order factor analysis (intelligent leadership, organizational loyalty and organizational knowledge creation)
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Table 4: status of intelligent leadership, organizational loyalty and organizational knowledge-creation
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Table 5: correlation coeffient between variables
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Table 6: Estimating the effect
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Table 7: Result of the regression coefficients of the model path with mediation effect
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EEL G REN TN SIS TEEH Teachers are considered as one of the most important and

vital elements of virtual in-service training, and supporting them is one of the basic
elements in the virtual training system. Supporting teachers in the virtual learning
environment is one of the key factors in the success and development of the virtual
training system that if it is not continuously provided, it will lead to a waste of capital and
a lack of motivation to stay in the virtual learning environment. Support for teachers has
different areas, among which we can mention instructional support. In virtual in-service
teachers training, instructional support has priority over other different areas of support
and is more important. Instructional support is one of the main components affecting the
effectiveness of virtual training. Dynamic computer-based scaffolding is one form of
instructional support that supports learners in a personalized way. The purpose of this
research was to investigate the effect of dynamic computer-based scaffolding on the
effectiveness of virtual in-service teacher training.

This research was conducted in a quasi-experimental way using a pretest-
posttest design with an experimental and a control group. The statistical population of
this research consisted of elementary school teachers in the academic year of 1401-1402
who applied to participate in virtual in-service training. A total of 30 elementary school
teachers were selected as a sample to participate in the research, who were randomly
divided into two groups of 15 people, experimental and control. The tool used in this
research was a researcher-made questionnaire for the evaluation of virtual in-service
teacher training based on Roderick Sims’s developed model. This model has 11
components including educational objectives, content, design and user interface,
interaction, evaluation, support services, outcomes quality, organization, management,
educational technology and information and communication technology ethics. The
validity of the questionnaire was confirmed by experts. Also, the reliability of the
questionnaire was obtained as Cronbach's alpha coefficient of 0.82. The experimental
group received dynamic computer-based scaffolding during the virtual in-service training,
but the virtual in-service training was presented to the control group in the usual way.
Descriptive statistics indices (mean and standard deviation) were used for data analysis,
and covariance analysis was used in the inferential statistics section.

m The results of the research showed that training through dynamic computer-
based scaffolding was of significant impact on the effectiveness of virtual in-service
teacher training. Also, dynamic computer-based scaffolding in each of the components of
the effectiveness of virtual in-service teacher training, including organization and
management, educational technology, educational objectives, content, design and user
interface, information and communication technology ethics, interaction with the user
interface, evaluation, support services and quality of outcomes had a significant effect.

Invirtual in-service training, dynamic computer-based scaffolding can provide
the help and guidance needed by teachers and lead to mastery in learning and helps
teachers to play an active role in training. Regardless of this, the use of web-based tools
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and technologies is emphasized in the studies as long as they can facilitate the
performance of learners in learning, and have an effect on the effectiveness of education.
Therefore, considering the benefits of dynamic computer-based scaffolding, it is
suggested that those involved in virtual in-service teacher training include the design and
development of dynamic computer-based scaffolding in their work agenda.
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Table 2: Dynamic computer-based scaffolding software
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Fig. 3: An example of dynamic computer-based scaffolding
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Table 3: Examples of dynamic computer-based scaffolding
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Table 4: Statistical description of the components of effectiveness of virtual in-service teachers training in two groups
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Table 6: Box's test to check the homogeneity of variance-covariance matrices
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Table 7: Levene's test check the homogeneity of variances
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Table 5: Kolmogorov-Smirnov test to check the normality of data distribution
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Table 8: Homogeneity test of regression coefficients

& ol mlaw ; Slygdze (5eSileo soliTax s Slygdome £ g0me e
Sig. Mean square df Sum of squares Source
- Slojl g0l s % 0g,S
0.69 0.16 0.14 1 0.14 Sande y @Rl O9ejl G 057
Group * organization and management pretest
o j Ls - " fo (4
0.32 1.08 0.72 1 0.72 izl 912 D9yl A # 055
Group * educational technology pretest
5 5gal Clal yae;l i % 09,5
0.17 2.18 1.23 1 1.23 e 0995l 09,
Group * educational objectives pretest
Isime (ygo3l s 3 03,5
0.25 1.52 2.85 1 2.85 O50jloin 098
Group * content pretest
5 Ll b a3l s 5 09,5
0.77 0.08 0.15 1 0.15 S 55 b 9ol # 09
Group * design and user interface pretest
Sbls ) g Sledb! L ] 0] s # 09,5
0.52 043 0.35 1 035 Slbls) g wledlbl (g)5kd G a3l iy 3 09,5
Group * information and communication technology ethics pretest
5 Lawlg b Joles a3l o 5 04,5
028 13 264 1 264 S s b Joles 903l i # 095
Group * interaction with the user interface pretest
Lesssy) ygol i % 05,5
0.07 4.13 7.02 1 7.02 s S
Group * evaluation pretest
oo Sleos - ] A e
0.28 131 1.23 1 1.23 Sy Sl G9a5l e # 09
Group * support services pretest
asly cuiS eo;l s # 0,5
05 0.47 0.54 1 0.54 2 Sk 9o)l ot # 058

Group * quality of outcomes pretest

Silre weds (e Bjgel (2250l Sadlie (o) ln 6 ite Wiz WLleS Jlos A S0
Table 9: Multivariate covariance analysis to check the components of effectiveness of virtual in-service training
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Table 10: The results of intra-group comparison to check the difference between two groups in the components of training effectiveness
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Computer modelling helps a lot in learning comprehensive scientific concepts,
including the causal mechanisms of phenomena, which is challenging for novice learners. Despite the many
studies that have been published to show the effectiveness of using computers in the classroom, fewer studies
have investigated the use of computer modelling and its effects on students' thinking. The causal structure of
many natural and physics phenomena, the emphasis of science education standards on systems thinking
development, and its improvement in students, the key role of causal reasoning in a better understanding of
science, the increasing use of computer technologies in the physics classroom, the rapid development of
computer software and Internet systems for modelling and simulating the real world in order to help physics
teaching and learning, and to solve the shortcomings of paper modelling with the help of computers, prompted
researchers to investigate the effectiveness of using computer modelling in the physics classroom to see how it
would improve the students’ causal reasoning. Investigating the effectiveness of computer modelling on
students' understanding of causal links and reasoning in physics phenomena is the main goal of this research.

A sample of 80 secondary high school students in the 11th grade was selected and participated in a
semi-experimental design, consisting of two classes of 20 students (using computer modelling) and two classes
of 20 students (using conceptual modelling on paper). The students' scores of the causal reasoning were collected
in pre-test and post-test; to remove the pre-test effect (mental retention of answers), analysis of covariance was
used. In this analysis, the effect of the pre-test scores on the post-test scores was first predicted with the help of
simple linear regression, and after removing this effect, the difference between the post-test mean values of
causal reasoning between the groups was explored with the analysis of variance. In this research, the mean
difference was investigated both for the type of modelling (computer and paper) and for gender; therefore, due
to having two independent variables, the analysis of covariance was two-way. With this analysis, the effect of
the interaction between the gender variable and the teaching method was also measured.

Compared to paper modelling, computer modelling was effective in increasing students' ability to
present coherent causal expressions and better explanations of scientific evidence and ideas, and enriched their
systems thinking. Recognizing the reasoning elements, gathering evidence and expressing their reasons in order
to end reasoning, as well as the coherence of reasoning, were more difficult for students who were trained with
paper modelling than for those who were trained with the help of computer modelling. The findings showed that
the connection among the pieces of evidence was one of the most difficult parts of physics reasoning. In fact,
the student's ability to integrate the pieces of evidence in order to conclude the argument and express the result
was less than their other reasoning abilities. However, computer modelling could improve this ability better than
paper modelling
This quasi-experimental design helped us to reach important conclusions about the differences in
causal reasoning between two different groups. Using computer tools can handle the learning of relatively
complex cognitive skills such as causal reasoning. Computer simulation and conceptual models that are produced
with computers can help to explain more causal links and more coherence of reasoning in physics classrooms.
Therefore, we recommend curriculum designers and physics teachers use more computer simulation and
modelling in order to strengthen system thinking in physics classrooms, and scientific explanations with the help
of causal reasoning.
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Fig. 1: The first question of the researcher-made test to measure students' causal reasoning skills in the topic of current electricity
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Table 2: The performance of the four research groups in the system thinking pre-test
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CEECITE R E N JEY The only remaining solution for the continuation of the activity of
students during the Covid-19 pandemic was to move towards online education. The role of

technology literacy, especially information and communication technology, is fundamental for the
realization of online education for teachers. Modern societies employ information and
communication technology as a tool to transform educational systems, support the development
of the economy in agriculture, strengthen health and education, and establish a close connection
between communities, teachers, and students. Various technological and social developments
have affected all aspects of human life. On the one hand, the role of knowledge, skills, abilities,
competencies, and personal characteristics that were very prominent in the past centuries has
become ineffective.

On the other hand, the role of many new sciences has been highlighted. Most of these changes
have been caused by new technologies, especially information and communication. The potential
of using information and communication technology in different areas of human life has a
prominent role in human well-being and the prosperity of society. Improving the literacy of
information and communication technologies is one of the main priorities of social, economic, and
educational policies in many countries. Nowadays, having information and communication
technology literacy can be very effective in enhancing the professional development of teachers.
As a result, this research aimed to evaluate the relationship between information and
communication technology literacy and teachers' professional development.

The current descriptive study adopted a correlational design. The statistical population
under study included 615 elementary school teachers of Khorramshahr in 2021-2022. Using the
stratified random sampling method and based on the Krejcie and Morgan’s table, 235 teachers
from the community were selected for the final study. The questionnaire was used as a data
collection tool. The information and communication technology literacy questionnaire by Katz and
McLean (2007) was used. It had 63 items and seven dimensions including describing (4 items),
realizing (6 items), evaluating (4 items), managing (7 items), combining (9 items), creating (17
items), and communicating (16 items). Also, Nova professional development questionnaire (2008)
was prepared having six dimensions. The dimensions in this questionnaire included educational
items (5 items), teamwork (5 items), organizational skills (6 items), professional path development
(6 items), interpersonal relationship development (4 items), and communication (4 items). The
content validity and reliability of both questionnaires were confirmed based via Cronbach's alpha.
Also, inferential statistics (Pearson's correlation coefficient test, stepwise regression, and t-test)
were applied using SPSS 21 software.

The results showed a significant relationship between information and communication

technology literacy and professional development. Also, skills such as communicating, creating,
combining, and evaluating were dimensions capable of predicting the professional development of
teachers. Finally, the findings proved that the current status of teachers' information and
communication technology literacy and professional development was favorable.
This study recommends that education planners and policymakers consider the fields
of improving teachers' information and communication technology literacy and put them at the
center of in-service programs and training. It is also recommended to design and implement
information and communication technology literacy courses for teacher training programs.
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Table 4: Model adequacy indices between dimensions of IT literacy and professional development
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The study of virtual reality from the perspective of attitude in the senior elementary
school: a systematic review

M. Yousefi, H. Zangeneh”

Department of Educational Sciences, Faculty of Human Sciences, Bu-Ali Sina University, Hamedan, Iran

ABSTRACT

EEL I RET [ Mo JYSHIERY Students' negative attitude toward teaching and learning, especially in
Received: 21 December 2022 elementary school, is a fundamental problem for parents and teachers, affecting the future of the
Reviewed: 12 March 2024 individuals and society. One of the reasons for this attitude is the use of conventional methods. These
Revised: 11 May 2023 types of classes hinder students' dynamism and make them tired and unmotivated. But today, technology

can be used to enrich our classrooms. Virtual reality is a technology that has helped to change students'
attitudes and made classroom environments more dynamic. In fact, it can be defined as the simulation
of a situation, and the attitude consists of a person's beliefs, feelings, and behavior. In the early period,
the first attitudes are achieved in a person, and this attitude plays an important role in the motivation

Accepted: 12 June 2023

KEYWORDS: and behavior of a person. On the other hand, technologies play an essential role in human life today, and
Virtual Reality it is necessary to use them in different areas of life with correct and purposeful planning. One of these
Attitude Improvement critical fields is education. Regarding education and training, the choice of media is a fundamental issue.
Elementary Course The selection of media should be made according to factors such as the characteristics of the learner in

order to be effective. If the media are not selected and designed correctly, they will cause financial losses

and waste of time. So how to design the media, which is the virtual reality here, is very important in
* Corresponding author influencing the attitude. On the other hand, according to Howland's message learning theory, the three
(€] factors of source, message, and audience characteristics are among the factors that should be taken into
account to change the attitude. Therefore, the purpose of this research is to review the studies conducted
in the field of using virtual reality in terms of attitude in the elementary course was in line with the
answers to these questions: a) What factors play a role in choosing virtual reality technology for use in
elementary classes in terms of students' attitudes? b) How is the design of virtual reality content to
improve the attitude of elementary school students? And c) How are the educational activities in the
classes based on virtual reality to improve the attitude of elementary school students?

The study was conducted in a systematic review from August to November 2022. The search
was carried out in the Wiley, Scopus, Springer link, and Web of Science databases with the keywords
Virtual reality, Attitude, and Primary students, along with the relevant word groups. The criteria for the
entry and acceptance of the research included these items: related to virtual reality and the use of this
technology in teaching and learning, in relation to primary school students, in relation to attitude,
research in English or Farsi, and field articles. Finally, according to the inclusion criteria, the data from 12
cases were extracted, described, analyzed, and inferred from 233 studies.

According to the research questions, data were extracted, such as research countries, subjects,
educational level, explanations of virtual reality, and activities from the cases (articles) that have been
chosen for analysis. After analyzing and combining their findings, more studies have been taken in
countries like Taiwan, China, and Korea and in fifth and sixth grades. Subjects have worked on science,
social studies, English language, and physical education. In fact, according to these findings, the use of
virtual reality in the fifth and sixth grades of elementary school and subjects such as sciences had the
most significant impact on the students' attitudes. Also, after combining and putting together the data
related to virtual reality content and features such as sense of presence, content, repetition, practice,
problem-solving, animation mode, use of real images, and educational factor. These findings show that
these elements in virtual reality may play a role in students' attitudes. The activities performed in the
classes included viewing the content, examining and exploring the content, doing homework, working in
groups, listening to the teacher's instructions, and questioning and answering. These characteristics and
elements were gathered from putting together the information of previous research, but only mean the
existence of all these factors in some of the studies.

From the explanation and conclusion of the findings, it can be said that: 1) an important
criterion in the use, selection, and application of technologies, including virtual reality, is to pay attention
to the characteristics of learners, including their age and 2) the characteristics of the subject that must
be paid attention to. When the learner is in the abstract stage, this technology can improve learning and
attitude. In fact, from their findings and analysis, it was concluded that age is an important factor in paying
attention to attitude, and the use of virtual reality when the learners are in the abstract stage is effective.
Also, the use of virtual reality in subjects such as sciences, which has features such as spatial and temporal
limitations and abstract content, can be effective. Designers of virtual reality content should design it in
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such a way that is possible to check and explore the content, interact, repeat the content, and practice
and solve the problem. Based on the finding related to inferences of classroom activities, it can be
concluded that teachers must group students before viewing virtual reality and add additional
explanations after viewing it. In fact, the group is an essential factor that affects learners' attitudes. Also,
they must provide tasks and assignments per the objectives and content and allow them to ask questions
and answers. Finally, according to these factors, virtual reality technology can be used to create, change

or improve the attitude of elementary school students.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
61 5 7

(S L) ool 59 po 1 210l 290 0590 yo (1,55 ylaie I (g 5lxe CauxBly (o y

Ol s s legs olC2ils o ililogle 0dSCiils o s yiagle 05,5

ouS

3 o s eSS |y lasl iy g s e b el (F05) Gilises slal o Lo b S5 REIRESRIPEGRN
EEPRE S RESO 0 JOF S SNPIR NI FRPIN SIRE T PROW JPSR R IRYIE S PRE RGPS PR
OB Tol 5N lyien sBisel (Sl i b 030l Lol iunl (S8550] s 1o slaadids ) (S0l
st el 5 03,5 S8 g0l il (3,55 i 4 65 ol (lais 58 51 (S (s5lme Bl St S5t )
Slogl (Il o)y pai Casdge Sy (iluansd Gl oo 1) (3lome Coadly el oads (LS lolazme (05 Sl
Ol B3 05z o] 4 il o5 Sl (cage £9090 (S0 e pslateds (5l Suadly ()b (SisSx
s oad ol 538 0 bS5 sl a5 cal alaml s g el 8,5 5k, 5 Slalusl daygl 5l ISt
55,10 pladl (S5 50 (smsbol (2B 0390l s gt By 3l S o inl a0l 113, 5 055 50 oo G5 (2,55
Saas ol 51 (S5 oS eolainl Swj e glealas 1o byl 5l aiedon g cawys sl i, aeln b cl p3Y
else a4 am g bl aile, Sl ol olul gaoge S aila, Sl o ijeal ol 55 ol Sy g pulsd pio
5 S (o a1 055 58 5 apymie B 0,0y plosl oS0l 5 (s E553n sla T alo)
Susdly g onl 50 & le) (b (SeSa G b wals 28 BT 5 b o) o cel wpts (b
e Jole ¥ ealsle ol (550l ayla 4 455 b (b 51t Cml Bl 5,5 5l g 5 el (g
Ban g een 4 955 455 o] 4 b 555 e pslaions o ol Ll ol bl (sla S 5 oy
sbwly jo 5,55 Bld 5l plal alade 1o (g5lre Comdly 5l oolainl (gaie) s sadplxl Glalllas 49,0 pol> iogh
o3l (heams 4l g oy E3590) M Jalge AlaS s wond ploxil Slalllae (b (Gl 139y SVl ol 45 ey
S5l Sndly (glsizmn (ol ot plad] Blillas (b (o el a5 S50 5,5 Sgute sslatets ilme sl
SIS 5 siisel slacled oo plul Slidllae b (g 5 Sl w355 ol ol5pel 2ls (3,55 Sgete St
Sl 2355 bl Oligal 2310 (3,55 3920 ez Silome Soadly 2 S
VoYY yaalys B cnsST) @8 )8 plowl VE ) ole LT 3T 6 ols o 5l coiopllss j5 50 09 4 g ol HEIERD)
Virtual reality, a1 I55l5 b Wiley, Scopus, Springer link, Web of Science  sledbl slaolSily )0 g2 g

3ylee oyl Jolis b gt (Bypdy g 99,9 Hlxe .l plosl dbgy o SlalS 09,5 ol o 4 Attitude, Primary students
BL3 1o el olisal mils b bl ) w5550k 5 (3jsel 1o 555k cnl 5l eolicial 5 (g3lme il b ad o 203
g YT 55555 6l lone 4 455 b Cules s ¥lre cVlie g oonyli b el 05 0 o imgly (3,55 b

A gl g Judos oy ol Sl 5550 VY glrosls
Codly lpme Sldgi i lamd b oo Dlogdge Gezman pbbodls (Aagh Yl 4 4z ‘*
9 Jebod ) o ot gl b iaghy 5o 53lme Saably p (e Sla S 50 0l plisl slac bl 5 (55lxe

VEN LAY bl e b
VF) sl YY ss 9l 7o)

VEY Cutgms )l VY ool o )l
VEY olo, 2 YY o pdy )

igoals o 3lg
Sl sl
G0 gy

ks""\""‘ c)sb

in......o °‘M‘“ijiﬁ
Zangeneh@basu.ac.ir
SAV-FAYAYANE @

FYV sl



mailto:Zangeneh@basu.ac.ir

Tech. of Edu. J. 17(3): 633-654, Summer 2023 (#Y0)

VP F bl o o ylois NV o o i jsol 6y5U8 ale ap piii

b cseloiz! Slalllas ¢ 028 pole og,0 )0 00)lS (casys Dlegidge fiidoy oS ol Gl 5l (Sl loazdly S 5
29 @il et g ey Al 5o slee Cuddly Sl esliiud laadly ol 4 az gl @l S (S S g (S
3 o i S 5l 05 b 555 2 ) 5l i S lgiion 5 0052 4255 390 ple aile (g
ol s o 5l lo S o SIS 5 (5 ilame aneily slolsime 4 g e (slaosls ol 5 5 S 5
loasdly () s gl il (gl Jale g (a8ly sl 5l ooliinl plosligy o callins J> g (o5 gima IS5
il 2 l5eel IS S Sgae Sl (S (g3lme Sy slime 5 slis (al 3gg a5 wols (Lt
PP 5295 iS5 plnil dgizme (9lS 5 (o 2 e onalive Jolid Lo DS 53 00 plonil (slaculad ol
el sl imgsy oMbl pols|,3 )l ) solie 5 b Shas cnl 05 Gsly 5 G 5 plre laBisel 42 (0l

Sldlas den jo Jolse pl ded 3925 (slre 4 &3 Canl 00l
5 e Lz sl gl 5l eolital o5 55 JVarul G55 el plyoe aaidly gl 5 e | ESREERE
Ll 5 elzsl al> o j0 00 n 50l a5 (Gloj el 009y azgi 390 S pole o) 59 5 iyl 5o S35 Ssnte
Lol Jelow g Loasdly 51 adly )0 o9 (3,50 5 55050k S5t v so Wl 50 5518 cnl )l 13 (o3l (Sl 03,
Slebos b (olzil Al o j0 (B0 Tok a5 Slo 5 Conl (3,55 41 a4z 95 3 (sote Jolo G 45 0l glicial aisS )l
ol 3 ool mizman 09 2,55 Blod 51 ] o il azrgn wlgiion slme Sonadly 5l oalinl wijfo )15 590
ol elymil lae hls 5 Gloj (S slacudgase Aoz | (pla Thg )l 4 pole aile (cwgyd 53 (5l
O35 5 sz Ol 45 WS (A slaisSa 1) T ailgie silre Cdly Gl Qb asl e Wiy e
2235 lgiisn (oI sladlad bl 51 sl axals sy dllae Jo 5 nyed 5 lione 1S5 Jolss (lSel lgine
Soadly onmlice Slamy 5wl ool (saises,F @ QS Tol s (5lre Caly onalin 5| L8 (lalee a5 28
551501 Iy g VS Colaml b llas GiISS 5 Cigllsg ]y ppiass aiiS 3Ll | 855 oS5 Slonasdgs (5 3lom0

bl Cuz ilome Sunbly (5)5l3 5l Bleson i delse cnl 4 Az g b Calesys gl @al 1) el ey Ceo b g

2,5 eolawl olaxl QU,J&.JB 59y Ogat b g s

55 n b g A sl s i)l el o Cunlags jolid
Zasi sl st ol 5l ol rizen 8] 050 (50 S0,
S wsilme Zonadly [V ] 08 eslinl Jslate slaby, s3leisit 5
B Hpam e g (5 9abed 4y pmie a5 cul il saman Lo
x93 295 O] S plgin b [NV ] 090 o g9090 b (505 50 0
Sendly 4,25 sl (olla (g eud S0 Sy (Sl sl
S5 il |y T ol oo @ly,o VY NY] ol ons (5lwans
355y gl s Uls g (oh590] ha 4 azgi b Coadge
2l oS 5o (giloee Culy (5,5L8 5l colatil ases o Lyl
Blogl ol deod b ol (350l 218 (5,55 Sgne 5 i 5B 51,
ot s 3,50 9 pskaieds (g5lme Cudly ;s"")'!o A
2 srolis az 35y Ko olo 4 0pd azg o] 4wl o ool
G gt b g et bl e ilame oy lyine ()b

fogdse Olygeliils
)9ye O/.iﬂj) LJ ‘_,’JJ.W Sldlaoe a5 col UJ‘ OMQUL.»J LQ}}BW
3l oads sl ui:)'yoi 30 6le Cusdly ng A 50 Awpllas
ey cnl Loy oylal V] g Dol Al Gragp & ol oo alox
G e bkl o sl 550 IS0 ay (Sl slagiagsy
Sllllas ol a18,5 & o (glre Conbly e jo 5w Seb
S5l b gjlre casdly 15U cw) " T Bam as VY] asile
5 N (G sl (S5 Sl (658 Sk
L DVADL Gragy cmiored g "Cilises zolaw ;o (IS slacles

w

doddo

S8 les ool sagee md Ll (Saiy alises slal jo o 5,55
Jelo e 4 g st Ll SB35 51 5o o Jolse 51 (S g
P e Eyoge sl i ol JLis 4y (155 i Jelge
S350l ( S5 et olul cpl 51 SOV el 00gs 95T L iag
O L el e o8 el (5,55 050k pdgbiglazr iy Sy 5 ol
5 xSk @ Oligelile hie (555 o9y Y] o8 S
a ) opally 5 loes a5 ol olaaiads alex 3l o, slaissel
650k & glhe (150 aShl 4z bl 005 Jorine 295
OB Sl STl 05 o B0 0l 5 Lie mlans (i3l el
a3 Sles sanily allys oS )lie 650b gledld b
7S e 550k ool &5 Jleiol 5 43,518 sl o e
ol g il oy yo 1, a8 liie Lialial o555 Sgegs adlyy g aalss
oS5 ] o a0 Shae 5 550k S5t ke sl
[ A1 esls )8 )-‘-‘L’ o 1) (5 pSob )8, alexjl) JU8, (piomen
sl ol 4 a2 L] wigh o 5 pols 18, S el 2>
255 azsi ol ar b a5 el (cogee Al (8,50 s b St et
7] o)lo sgzg alal; (5,55 5 (90l slaby, kS e 4T
25 99 3 i Ao Wi oo B390] BBy, 10 S50t 5 S
Sladoe g Loty 55 dget 9 esd Sl b slid 030l 005 (1,5
G55 S99 S Slp ol 5 Blgiee o (Y] Wlosts 5]
O 3l (S (virtual reality) (g 5lore Caudly 0,5 oolanwl 05 S el



H. Zangeneh, M. Yousefi

(G 0 0 AT ] >

Sl o e 50 Sob anld b oS plxil glacdled acgosms

555 y2lo g a0 S 4zl b illas iy GBI e

CoBly g g SIS a4 ouds sloil Sl I LIS

OF iz olal (g2 5 ol lgelptals (2,55 Bl Sl g5l

el OYIgs 4 sy polaieay

5 oy £9050) (S Jolos plaS 0 oud plou! Cleflae b o
G St yokiedr (il Cedly Sl eslinal (eazs 4l
fwl 4> 950,90

gz 4 Gl Cadly lgime (b ol sl Cllas b o
Sl iz ol olael il 0,55 Sgupe

e sl WIS o igel Glaclad woud sl Slellee b o

Coesl aisSr (350l 23ls (355 e e il Sly

A sl
(IS psboar [VV] ol elazal oty 50 ots pstrie S 5,50
3y50 58 0,8 Lsle de [YAL casils b b)) andllas olgs oo 1y L, S5
a4 b ood salgd T 51 gl 690 el Yl (K o9 pae
i [V 0els 5 gl | )T o celaza] olulisls, (&
3,5 oolatwl (5,55 o3ls 51 L dgl sl YAPY JLs 5 (Spencer)
Jls jo (ung) Sigs Lawgs lal jo (5,55 Wdktas o odm Y]
IVAL el oais oolinl gl cq> s, Solel ciog gl VATY
Iy G5 as ol Comd (Allport) & jsdl 4 g oo |y (g iy ya5
33 omizmen (VY] WS o iy € Solel oae ¢ g, > SO
oo (#1551 (sre Sy 4y o e 25T 1, 55 [T e
g5 1 [YY] el (gamaiz Ll S, (2,55 00 (B 5551 L
b 3l50 Loy elatz!] ololisily, bl so)as a9y (2,55 5l saols
ailge aw Jolis 1) 5,55 LTIV | s (5,55 (6 i duw iy o5
oils asile) gl adlge VY] atilo o (6,18, 5 able ( 5Lt
618, adlie g (Clolual y iblse Jio) (ible adlge olajysls
bl 5o [ ] il (Lols sogas 4 i) plowil g1y Solal)
¥ wile S)ls 292y A ki jshiieds lagSl  eloix
bogSl cnl ) Sy a5 (63,515 o8l 5 (Lt oS (s RSk
adgla a4l Gal-S e ks oS igd oo Jol 1) (Sl
(38lgs Ll Jolw a,l da bl g b §gde 4 ,las (Hovland)
s Lol alozr3l (23U (g3luned 4 ka0 5 olozzl Soglad oy Lo
a4 agh SYlge g Blaal 4 axgs b Jbee ol o g [Y)Y]
a ol iagh 0wkl Ol cle gl co aisly y aidgle
ol IV el (588, gl Galad » T ST 5 (65 IS Jdo
aolsl o) el [v¥] sholgs slls a5 aas o Cows 4y oSl ey L
ol oz )la dapl 4 azgs oS (Gl oud a3l Jelge cnl &
b bl ass o SVl 45 gl Llod @y g, i addllas sl 1,
oolaul o1 5l Lolo cimgh Bus 4y azgi b olgn a5 oSl Ko
A5 ,50 Jele o lgreas 1y ailo, K1 opl aims b Cawd 4 3,5

Bl 0 s eloizl (5,55 (lnn Catdly il )" Ban
Pl " 5,55 5 (555158 (ol (o Al e o S 5 505
25 o jsbar il (ligel Bl 5,55 a4 Sldllas (ol jo ad
ool e ispel 45 bgsye o0 alowl Sldllas ity ansl o0t
azsl 4y azgi b wio,S o )Lal (T ay 055 faghy o VA a5 5k len
o 445 305 S92y (Sl el 50 slajiagh a4t
3oy o33 ssboas (ahal (liseltals (5,55 s 5l (g3lme sl
Pl (g N5 3929 (cim) jolte (et 4 ol aslllas 5 sy
Sepllas y950 3,09, g e (nl )3 &S (pla gl Sl ool
oolitnl b JLsgs oS 15 ) " @ a8 [V ] sisle conl ooyl
5 55l ,be wizman S lo T fisal iy (5,55 5 (5558 a5
5 GBS 2 Silme upadly 3l " gaalllas & [TV (YY) (5,8
ool slaol, 5l (Sl Mo 4 Cand B0k o jgliws
olod 5l ol (2l (P (o550 ) Cad (0,55 i 5 Sl

NG I K2 I S YN BN PP
Oddsl Oles Gl el Gl (s (9o (n St 2ol g
w3 a3 8l o 1) Jad Dbl 5 5Tok le 4 Lo b,
w5 (0] ous 6,18, slacs LSas cel wp 0puSil g 3,55 VY]
Jelse 5| oS5 @dlyys aamoige 3 b s ) 05 Jlee!
Gt sk a8 bl gl (VY] as 8, eawsS s i
Sl g 0sds (pezme o by 0o (g8 S5y ndiligle
5855 olesl e b ansls culele 3,55, 235G ate 5l s yslis
g ouilo ady g po s |y ol sl eolanul caw e Ko ys sl b
O 055 Giagyy o [VF] axl b glhe el 055 Coasd
50 dy ol o &S Slacasgase 5 g ,glid 5l oolaiwl pas (oS
2B drngs gl aS cul T oaias (ylis w)ls 9529 (5 w5l e
S92y Cadgazms (5,5l 5l Cuwyo 5 canlin ooliiul jglatedy (535S
Cazr xSl oo jo )5l b S0sS (Ll a0 0l
2l olgs ST iizmen ol (900 o1 5l oole g Cannpo coliiul
SNl g Jlo sl po 2l 05 ooliinl lags 5l 51 (g yoar 9]
el g L o ol el wiaa [V Liwl) craan 50 .0 ainlgs iy
5 LV0] 25 3551 ()58 b 5055 f3e 25)ls) sl sarapllas
330 $ygtd Sl oY anje g loy SN 5| 6ol (gl Az
Dgd Sl dalge g b jlne 4y axgil LoMS 50 eolitul Cy s
oo el bl (g 5 (o)0 990 4 4255 Jslge 0l alox |l
5o lgiome (b wails i (659ld DLl o oS (elge 4 4z g »
bl oS ko) ol al & cal gla S alex
G50k Codbge 5 (SOl (RS 0 ege GRE gt
Esogn 5035 x50l sl S g 4 4zl cnlpler [Y7] o s (S 1S
55 b s ol st poa ]y [l s s5e aile) g (5558 Wb ¢(gwyo
e 1950 0ni SOl 0Slas 5 5,5 )0 LA 4 U
dapl JUS 50wl 5wt (BI oles 4 Lasyslid 5l eslins



Tech. of Edu. J. 17(3): 633-654, Summer 2023

’f'rdl.l«qli"fa)[a..ﬁ"V-LL?‘uﬁj}a/";)ju qole 4 il

JWs a4 yol Ghagh 0 &5 wghoe 485 Sl 0 bl
e jsbaieay adgle (Gl bl e e Yl slo S
Slyolaazgs Jolis piie s cul 098 ol 9l 5 jesiie ds (3,5
Cod 1y 0,55 (oyd9e oSl glp o [Y0 Y] el 5nd g
Loy oS dog gadge ol 4 cblbie lanl o Wb was 3 5t
0di 8ol ;0 wd g Ol S0 gadse O—l O 0355 Az gicde
39 38 2555 3 58l Coleye 5 [VF] 23 4 e b ousislon!
Slgie) ply sl Cundly ol S assl 4 4> g5 b ey [TV
Wi dy e ol @“Lm‘;‘)’.lg Lg|)|.> &b Olfas)‘,fol.l 9 (oo
Caledys 45 Wgd T o b g 3,55 5 il pslanes Sipdy 5 S0
g ga (phg) g Bad o Sy ol bl SV & Gesly 5l
odd iV JSD ok iS a8l e S jslaneds

ble ely
Audience Message
v \ 4
RN 2 Erere
learners Suffat
matter

Casdly 5l osliinl iagh opl yo aSbulyl g [V ] Wl oo 3,55 50
e 97 43S Wl e el Slaine (555 d9ge jlateds (55l

2l )5 0 90 B 4 dx g b Shegl SVIGw 4 by
G50k 0,509, alex 3l alisee gl L (Hovland) adgle 4,k
Ok opd g adgla Joo (Yale) Jo Joe ply 6550k )l el
sdjjéb Jyo‘ u,uL..u‘)J L)"J‘)L(A& 9 J.«JBLQ ‘g_,L’" olKisls ) ! 00
plo e ol an o Jae ol ol o [YV] o S as e 1, oSyl
Sreamb g 88 o0 30 L8, 5 55 » (005 25) bl
ails ol Sy ax Jole aw opl @dly,s [VF] 048 angs bag)]
Gl @4z by Tadl S ST A0 i g Shpdy B oSl
SLS ke plpieds (55lme Coably (6,9l pal> ragh 40 Jalye
Lld 5 BapSol slaShs 9 ple Olpear (o) slalgie
S Ol Lol G aloz 1 (3l (S5Ls 05, 5 e iy

Sy & el ¥
i.? & La:'|
e ST S

RO AN S

Source <:
3 factors whose

characteristics affect
the attitude.

- JUIRCaNC P 4

&ile LTI

,pl?
Virtual
Reality 3 factors affecting

the attitude in the
present study:

DRy 5 S, @y

Attitude, Comprehension and Aacceptance

ssbieas paie Y
(S Jga

3 variables in order
to obtain attitude:

\

Attitude

Oty dags e waille & 5 ) S5

Fig. 1: Derived from Hovland's theory, drawn by researchers



H. Zangeneh, M. Yousefi (FYA) (st (o o ALK i
385 5 Sl @ Gl Su ppgl cnl o i OWlde LT lers - o)

2 Gl Camly (5 5l8 5l aS wias Ol SVle Lhagh as
55 el o0 oy 1 )3 5 g 00,5 eolicil (550L 5 (3]
szt (2l (550l 10 (5,55 45 09 oo o) Skl (s Lnty]
Gl ol 55 ) 58 odes by g ,500 ablie 5 5 095 S0 L
29 CBl sy 5,55 £9dse sln g)lme (Ve Ll o a5
Al Bl gpskd a K R (B s Sk & K S
B> oS sl fad aiile Sgte g eadolbl e O e WYL
o o olis Iy Yl ol #1555l slalxe ¥ Jgae ol
aapllas 950 51 Ve ol z)15 5 J2o sl jlne ¥ Jour

Table 2: Criteria for inclusion and exclusion of articles from the systematic
review

VE) ol T bl b ol ye 5l anepllas js0 050 4 gl ol
Slsise |y arepllas g e el oas pll (VXYY Ldlys b cesST)
0,90 Sllllas Groe 50 aS Cuils (25 Bdod by, lel 5l S
5 laiiae ol [YF] 51 axepllss j5,0 iy yms wjls o jo |, ks
(5 3LlaodMs t ol g 00l pndl 4y oie A Sl padiie £4.540
aillls (ol 35 oS LISl asgamme 1055 oo S 5 5 el 1 )

Hlas e (285 ©)50

T DRy -
P9y ol a4 gl a8 el boyy  asepllas 5950 sla g, 51 (S

Ve o gl e

Exclusion criteria of articles

SYlae ol J s lae
Criteria for entering articles

Sysyre SUIS Ssee 5 anwsi ) bonn Ol 85 )90
3 ) Jsaz llas (sods lads [¥Y] ity 1UTL § oo s Lo

25 ile crlly b Ly e O ol il el L e
S50k g hieel 5o (5yL8 ol
Related to virtual reality and the use
of this technology in teaching and
learning

Carf g e ) e S
Not related to virtual reality and in
a direction other than education

bbasrend g ololaa b LLS 1 s
c..\JJ.:fQLL

Related to teachers and not related
to the learner

el Ql)'yl;.;lo Lbls)l
Related to elementary school
students

Groslsads 5 5,55 L bl

Unrelated to attitud 4109—3)»
nri |
elated to attitude Related to attitude and relevant
keywords

elSl g ()6 52 2lalh; &
In languages other than Farsi and

Sl (o) 0L &
English

Persian or English

SLS Jab

Book chapter

NCTPCTPUNCHN P

Journal articles

ol LSas 1) ddas wiz g aas G (ggoins 0 ply a5

lojiagy gl cgz bz G (s2 5w 0 p00),
(“Virtual reality” OR VR OR “Virtual environment*” OR “Virtual
simulation*” OR “Immersive technology*” OR “Mixed reality”
OR “Head-mounted display” OR “Virtual word*” OR “Virtual
learning environment*” OR “Immersive learning
environment*” OR “360-degree video*” OR “360 video*” OR
“Extended reality” OR “Virtual cube”) AND (attitude OR mindset
OR propensity OR standpoint OR motivation) AND (“Primary
student*” OR “primary school” OR “elementary student*” OR
“elementary school”)
@ by o SlalS 09,5 )5 Motivation ejlsads Gl cawl S8 a4y 03Y
5 ol adsl lagiinz @ a5 b oS cl Lo ol 4 Attitude

oS Wlaisls (5,55 LS 50 03Kl w4 [T VAl sils () liine
Sl o a3l gasie Dledls!

apllss gemine 1o (saudS SlalS ) Jguo

Table 1: Keywords in systematic review

Virtual Reality Attitude Primary students
OR OR OR
“Virtual reality” Attitude “Primary student*”
VR Mindset “Primary school”
“Virtual environment*” Propensity “Elementary student*”
“Virtual simulation*” Standpoint “Elementary school”
“Immersive technology*” Motivation

“Mixed reality”
“Head-mounted display” AND
“Virtual word*”

“Virtual learning environment*”

“Immersive learning
environment*”

“360-degree video*”
“360 video*”
“Extended reality”

“Virtual cube”

AND




Tech. of Edu. J. 17(3): 633-654, Summer 2023 (#Y9) VPt sl o o ylos VY ale i g0] (5590 code dy pii

B 9 S lajlas 4 az g b a5 ol ploil (Web of Science) siepllss (ggmin (5l p Ve Gl tigallss gomine 29,5 -
(Wiley) Ll slaoll ,3 goins 235 alnil ¥ S5 b (sullas

o=l g 9 (Springer link) 3 ol (Scopus) g oS!

00,8 asie allae VP olawd s (SO Jguz jo a5 SVl ol
WAl osle las alisee glaosls oL o g (6,50 Allas VY a5

L e 50lS SLalS L Sl sbaolSyl 5 sxinr
&ilmacadly L
Search in databases with keywords related to virtual
reality
(“Virtual reality” OR VR OR “Virtual environment*” OR
“Virtual simulation*” OR “Immersive technology*” OR
“Mixed reality” OR “Head-mounted display” OR “Virtual
word*” OR “Virtual learning environment*” OR “Immersive

learning environment*” OR “360-degree video*” OR “360
video*” OR “Extended reality” OR “Virtual cube”)

439516 =olos

v

N L e galdS GlelS' L of e
Along with attitude related keywords
AND (attitude OR mindset OR propensity OR
standpoint OR motivation)

41082 =slaxs

v

LR Ql)‘yk;..ila L das o oS SllS'L o jon
Along with keywords related to elementary school
students
AND (“Primary student*” OR “primary school” OR
“elementary student*” OR “elementary school”)
260 =oloss

v

alie SYGe o9 5 7, 5l am
After removing similar articles
233 =slows

0352 5 Ol 90 dlemgts oad )5 Allie VA
180 articles were removed by reviewing the title and abstract
Silre Cadly 4 LLS | pac =91
91 =Lack of connection to virtual reality
G55 b L pae <))
11 =Lack of relationship with attitude
(2l ahaie) (lal QI”AT oils b bl pas =Y.
30 =Lack of communication with students (primary school)
&, =Y
12 = Repeated

v

Alie JolS cyie j950 gy 0nls ol
Selected to view the full text of the article

53 =slaws

5550 JYo 4 =YF

36 =For other reasons

Alas JolS e 590 alewgay ouds 7,5 allas FY

43 Articles were removed by reviewing the full text of the
article

4

Aadad (G (&b 5l ool adlal Yl
Articles added through targeted search
2 =olows

v

Aiepllys oo cgz oads S5l oY,
Articles entered for systematic analysis
12 =slows

ke Zadly b b | pue =Y -
20 = Lack of communication with virtual reality
G L b3l pas =4
Lack of communication with attitude =9
(hl ghata) gzl Gfigal (23l b BL3 | pas =V
7 =Lack of communication with elementary school students
(elementary stage)

6)‘)5‘7 =)
1 =Repeated

S0 bYs 4 =f

6 =For other reasons

Ve bl Wy, ol ¥ S

Fig. 2: Chart of article selection process



H. Zangeneh, M. Yousefi

*#f+)

(G 0 0 AT ] >

a3y gl oy50 50 Cou 5 zloiul (Julds a4 (0) Cuwnd o
Jole dw ailsle 4 )55 Billas ol 4SS oS sbiles 0gd o
w3k ala S bl wl (050 s jslared Cblre g ply et
SLs b Sy cnl Gragn SVlow 4l 5l o coles o &
S 53 ke aly a4 g e slaools Slas cunl S5y a5V 05l e
s gl bl

ey E990) oS Yol plaS 5 coks ploxil lelllas Lo ()
G gy sbiiets (il Condly Il oolitu] (eam 4l
fln] 430,50

9 s0° Egge & borye sbvosls (ciaghy Jlhw (nl 4 El
Gl lr 9)lge cpl Dbl L 285 )18 a5 050 (a4l
st jslieds sl a4 4z g3 b oS 0 515 ol 51Y Jl5e 4
(Sonl faise (g0 990 Lxia] 10 45) ply (sla Ty 4 Wb (255
20,5 K g g et p7eie B39 ax g bl sla Sy 5
3 Exoge gl 5 Jlos Gyb 5l esls (ragh cnl 5o 1Y
Olyieds eas a4l 5 gl (rizpen 5 (550l Slaply 4 4z g)
el odal Caws 4y B0, 500 S5

g (sloosls (]
w23 oo Gl | Lo tagh 0 (owyd Slegdge T Jgaz o0 £9dpe
YYD g2 pole ugyo o b iaghy sl amive a5 jsbles
Sl by o [V ] smcw s JFY] elaxa] ol [YA-FY
(Suh & Ahn) ol g ygu a5 sl (S 4y p3Y el oy plxl [Vvy]
3o > Ohbem Ko (otalejld) (talen (b [FF (¥evD)
Shise polB s g0 g ol pll (gilore Codly 5l eolatul
TV NY 0L F L gl pied a0l 5o Sladllas ; Loaxi ghado .40
b obiass pole [FF-F YA Y- VA 0] AL oliass oy [FF
Sl 43,8 &g gl [FY]) L oliass pgus o [FYF) ¥A] ¥
aw b 9o & [FF Y F) 0] clillas 5 oles ol 5o (F Jgoz)

Loools Syt 5 ol (o
4wl oe Bl sy Slegdge o oad s sboosls Ll
oS o ol Lo o)l pole oo 50 (500 0215 (550 ol
oad plwl ()25 pole o)d 50 9550 Vo coddgm,p Shgi VY
a5 5,5 o asS ol Blgson |y pal cnl o [EY-YA T el
oS o iz 5 SUjks ilesl wiile psle oy0 sl i
9 Ol 5185 a5 (S8 lo j90 julai ot s 5o
3ol (o 5l el (55lme ondly 5l oolinal wlgh b o] Gl
bl 5l (o @loys sl oad ol uys o ke
2 Ol sl Jeds 4 a5 cul alatalo] el s slme el
el Sialos pgle oo sly Fhas b Llye ol a5 ol aloxil Copedly

0057 5 Slye (snz lr 90 YTV ()10 SWlie Bdo 5l gy
5 Bi> g, slo e rdlad o 4y 0550 YA a5 Wl Ol
b e Jodo @ 0,50 Vo Coleyo 0 (qwyp Ghgl OF oS (e
Vi b oo baie o 4 0,50 4 cslne ol b (095
Oligalle b alaly jo g plol alaiie y3 a5 Slidizs JJs 4 990
@R 79 LSS e ) e 5 9l Bl g gl
sor Slp by (LS ggoge b (o9 L ye dlex 5l 500 LYo
@ SID.ir g (Eric) <SGl {Ustor) ,ewl > sboosls oL )5 JulS
(ST DVl gl (2 )3 D (o) p WedB (S92 D)jgod,
slgz sole ledbl oK) SIDLIr jo 5 Gl allas ¥ oslaws S5 )1 4o
i 2l b e sloylre 5 g0alS LS L glallis (alSails
bolyd azly Gaegn VY zeys 9 0959 slajlire 4 dazgs b 4ty

39 (b SVl 4 Gy jslaieds Bres (w2 12

Oy Ozed ooy wadobil wYle 3l deosls glmin/ -
9 4l (BS g 9 E9 Baiod Bae (Lo (Bainy i
Gz by 4 borpe slaatly (pizeen (355 g9dge (Yl
09,5 Slaws caiged pan> w0l Jeloigay 28 5 (55laez ) alezjl
Exoye DTN RSOk e a5 (98T (U5 5 Gilej]
o3laiwls g0 aslip 5 lnl (alesl 5 S 09,5 slacdlad (oo
sl oslanals s Jlpl g asly wsilme Coddly lyione clo sl
glAml 05 g Silme Cunlly g9 ilme Cunadly lyie uled

el 0 03,91 ¥ Jgaz 0 QT 3l S aS 0l

oly S b 5l Vs (oS b)) slaieas iVl (4S5 L)/ -
oS ol oo oolizl (YY) o) Kan g (Batten) i a5 b))
LYF] 5310 5 oo o0 aienal 5 (ST g, (i)l & (o g, LS 50
B eGlael 7) als a8 IS ey el Jl5a0 $O ol cadogspo b3
ol jo g Gl jao) conl oais o b 5 g (Gliel V) (gog0>

g oo oy Ay Jos ams);l@.? Skl

gy il esls Uz 5 s i jglitody loodls feloei 5 4 i G35, -
sl o 3> s ool lista 5 oo wdny (il ol
@ Jolod aloge o 0l ciosi g Ol Byo (25l slaosls
g o asly adgle o581 Bl g (5,55 Slate 5l aosls (nl (o) 2
35550 elge sla Sy laaidly 5l e tagsy SVlsw & fuuly Cu

A gl gl wdsle oSl bl 2 (255 2

L w5l sadzlsunl saog slacols § Clasin ¥ Joo
g OVl5w 4 Fly jolaiedrand oo Glas ) arepllss 950 3,5,
g losls Ciiogi 4 (L) Cond [0 ol (5)518,5 La3s 190 (slaosls



) s

igo) 69l cole

Y als>

1P+ ¥ bl o 0 yloks

(FfY)

: 633-654, Summer 2023

Tech. of Edu. J. 17(3)

,U011EDIUNWIWOD 3JUBIJS SPJEMO] SBpNlille sjuapnis

0202 UO YA Ul (PaSBQ-1X23U0) SIUBWIUOIIAUS SuluJed| 4O 1933 Y] ,, Ny Aaning el oy 0ov 39u815 %S
(6] umolg R S ejyuenp ) uioyled .
® epog NI Qe | e & T T e aluecall e ced Syéd IAQ
- - - - - L o ' . ?NJ s
L5 AT HogK S () K (o) o yp ¥ o
BUlu1ea| 32UBIDS YA| SPAEMO] SBPN1IIIL JI3y] Ul
S90U311adXd SAISN|IU] PUE SD1ISIIBI0EIRYD SUIUIBS| ,SIUBPNIS [00YIS Aaning
Adewiud Jo 3|04 3Y3 puelsiapun 01 [apow |ednyanJis e uisodold ann a1
) uemie, ERIVETh] 9
(8] _mme. 0coz A0S 5% wal, eyquenD leuuonsany " 1 9 &@ S %9L
® busyd cAA ) e . L. zaecall a°- E7N JETN
[0 or € oo ¢ 6 o 5fe0 O o b B i
. (o i of i o Kooy
e B o M9 K9 o o e §H T Ao
[EOIINCTT)
(SIUapnis Alejuswis|d 1591
40 s3W021N0 SuluJea| 3yl uo (YAI) Alljead [enjIA AISIBWWI )
e 720t UO Paseq SUOSS3| 9IUBIS JO SLIDS B JO 109))8 ay3 Sunesisanu| , paxiN Ty eulyd yuno4 79¢ ER[TETRIN %0L
[6€] .. ey e - .
BN AAGA T Y WAD E MR Ao g oSG ey g Mo Oqev e A4d e -A.
Ko g ek 5p) D |( (0N 7 oD K §giom oy ( |§ek
S311AI0R Suluaes| 3dua1ds ul Ayljeas
|ENJIA BAI0BIDIUI JO SN BY] SPIBMO] SIUSPNIS JO SapNIIIe pue
suondadsad ay3 Sunediisanul pue ‘@aualds ul suapnis Jo ssassoud ETN & o
leuuonsan
- 010z 9y1 uo Alljeas |enpiA aA1DRI1UI JO 10edwi ay) Sunediissau| , eluenp ‘ um.mu._. uemie] Yy 9€T 9UIS %18
ov BNON € S o XS of e o6 . :
for] % Buny A PR o1 L e AesHR o0 o, b Kooy 9% 440 76¢ AV
€ H 10f g € 5fe? AR oo e g Ko b (o0
:N?&.ﬂ _.wﬂm_muﬂsj: oo 3343 jj\ﬂ.&.ﬁi e n_%wo‘mw_ﬂ of uﬁmL.
[ooy
poyiaw soresiies opeid eus Janew ue
. sioyiny eleq ad aaln 1enjead
1nos 0 Jeaj |eod yosessay Yoaessal opee Aiuno) I wes ¥3lans Ayjenb
: . HeemO e ol
2 . il T pere) 26 Exal o= by I
e o 60 L o . k43 o
‘ s a~ < | =

" M3IADJ 213BWIAISAS WOJ) BIEP PUE SD|DI1IE JO SUOIIRDIHIAAS € d|qel

<ob

2 R € qeon e | 6 apdere



N e

G ol 0 ¢

(#¥Y)

H. Zangeneh, M. Yousefi

L JUBWIUOJIAUD [ENUIA JISN
40 3sn 3y} uo suoluldo ,SUIPNIS ¢ (S|eIS) SW|qoLd [BIUSWUOIIAUD

spJemo} apniiiie ul aSueyd e si a4y} Jayiaym Supjosyd ‘sjelarew (s|eas Joy
gam pue pajulid uo paseq poyiaw 3yl Yim JUSWUOIIAUS Aaning Yaxis Suned) u
|[ENMIA J3SN-13[NW 3y} 4o s}nsaJ Sujuiea] ayy Suuedwo) oAl pue awuoJinug
blejyaeyy 610¢ rer o (S 2 ¢ umu:cm:,o BUEUUORSEND 939319 Yy 9ce %LL
(s] P Tregfice, . ks % .
8 S9phio4 bi-A o o fancaal 4A4 /AN
e (s (66 o) Fe 66 o ey | e 80 (€ o o
: ' : s ey 6
T € 6 KO gy | 205 50 e By e
. iy . (e el . .
a2l B?U Jn,le.qu.Klq_. q.K.d.mJ <y “o q m_.kJ Paanadit:d
,@2UBIDS SPIEMO] SIPN1IIIE PUE SJUBWAASIYIE
J1I9Y1 UO S1ULPNIS 9peJs YIXIs JO SU0SSa| 3Iualds Sulyoeal
ul Ajjead |enpia palesSaiul Suisn Jo 30949 ay3 Suluiwielag , oAl
(a NIDYID B 0z0z u._.o_.. 1emueny 1saL Aospany yxis 00T CECEIEN %CL
N19018VS A o o . o e (642 5% -\ a7éd AN
e |G He o @ K ermflom 6 0 Qo e v
. o ¢ . e ¢ ¢
:m_..-l\., _..Nb “o «_mﬂ)ﬂj SQ_.MJ .n,u._Ln))o o€ epl(F oD u._.mo_
Yyl pue
e 120C LY/ Ul 90U312s spiemo) apnimie ul seSueyd Suluiwexy |, paxiN Aaning _EOM__mU Yinod a4 CRIVETRIN %L9
[tv] . o . eE
193 umoug VAo SO oo o0 e e o <Cyp,, [\ ven i iaesa ol 344 a7éd 1A%
e
e
Ajge Suinjos wa|qoud
6107 ,S1U3PN1S UO SOBPIA Je[nSaJ pue YAAS JO 109))2 3y Sunesiseau| , N aJleuuonsany Yy s 30UBIdS %S
[ev] [e32 3 nM |60 iemueny o .
bied = e ki 40 T A9
-cc . e . .
__R = 9K YANS € Er RS ook K @ < oy o
poylaw jooy o|d Jenew uonen|eaa
ydJeasal u01123||03 eleQ opeId wes 129[gns Anjenb
924n0S sioyiny PLC)N |eo3 yaseasay : Anuno) . :
e [ % Cors)
R Eeeg® e oo perd e e e ) o ‘
%0 5 T e e S

* M3IA3J 211BW]SAS WOJ) BIEP PUER SIIILIE JO SUOIIRIIIAMS € B|qeL

SN

= TR € qeemS? e (€ X6 e



) s

igo) 69l cole

Y als>

1P+ ¥ bl o 0 yloks

(FFY)

: 633-654, Summer 2023

Tech. of Edu. J. 17(3)

(492206)
u
MOJ} W00JSSE|D pue 32Beqpaa) ,s1uspnis uo ASojouyaal Aljeal [enuiA onesnp3
E}
1207 Bulsn sasse|d ||eg1004 |00Yds AJeluawa|d Jo 19343 ay3 Sunesisaau| , R aJieuuonsaND ealoy 11 |eaisAyd Wzl
loz] 33178 991 el (9 K (o0 6 LHO g e #00 e Koo o Rt GIulp) 73N
ST 98 g0 € v e A e (C S €t o
[abaaenin)
4/ Jo uondadiad J1ay) os|e pue aduewJoiad aJlleuuosanp a8en3ue)
Suny 7202 a8en3ue| ysij3u3 uo Ayljeal [enIA JO 19343 Byl Suluiwexy , PaXIN 1S9 uemie) yIxis 9 ys!3u3 %59
[eT] uely 3 109 uA . KemOorp €O : .
nm Alles AA-A L " £5 a%f 49 /.94
Ko e §larmoniny(9) & sopglo (D | € @oler™? |of| o [SotD
u 2 = 3
,22edS S|Y1 Ul SJUBPNIS PUE SI9YJEd] UDIMI] UOIIdRIDIUI BY) Yy pue
40 Apnis e pue sasodind |euoileonpa 4oy sdiiy p|aly [BNLIA SAISISWWI JO M3IA yunoy saipnis
610z 1X21U02 3y} Ul s9duaIadxa Sujules| syuapnis Jo Apnis Aleuiwipudy PaXIN alleuuoisanp vemie] ‘payL vz |e1os -
[ev] fest _o.m.m of _B e, e Ll X.ﬁ _A..l-?_ub .
3 Suay) bleA ' [ e ; 9% ) A - 1AA
Y (S oy €9 [rrje D € KD o> #0 o € € emOppw 290 € e
-cc e e €O o (o
SO oren D Ao oD of (ot ol éd §
PRSUET Y
Sunedidiued ayi Jo so1Is1I910RIRYD Y} 03 SUIPJOIIE S101IR) DSI9ARIDW
ay3 Jo yoea SuiAyiauapl pue Sujuiea] WSIAIINIISUOD PAIUBLIO Yaxis
uyy 220t -J9UJed)| 10 3|GeUNS S| ISISARIBW JO 3Sh 3y} Jay1aym Sunesinsaau| , >:E_w:msd Aaning e3.10) pue yy4 9z¢ %L9
Iy . 11eyl . . _
(vy] BUns AAed FES7S o) ol eo e e las st 444 A4
k€ et o € e @R | e o0 f e 6
SO s [ e (€ om0 K19 e Mo 5 o sHene
poylaw |00} 9| Jenew onenjeAs
29n0s sioypny 1eap e08 yoseasay yoJeasal u01323)|0d eleQ Anunoy opels dweg 109[gns Ayjenb
-2 | - v vt (G ofeo o I by (o
Bl 60 KO e a% RSN hh2 (R

* M3IASJ 211BWA)SAS WU BIEP PUE S[II1IE JO SUOIIedIHIAdS € 3|qe]

SN

= TR € qeenS? e (€ X6 e



H. Zangeneh, M. Yousefi

(PFF)

(G 0 0 AT ] >

Yo )0 00l ow)s Slegoge ¥ Jgoo
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It is suggested to design the content for the second grade of elementary school and subjects like sciences. designers

Also, in the design of virtual reality content, in addition to the sense of presence, there is the possibility of

interaction and repetition of content and practice.
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EELCELIT RET T Mo J S HIEEY The mission of the education system is to transform students into
citizens of the information society, according to technological developments that can use the

facilities and platforms created in education to guide and direct daily activities and solve different
problems appropriately. The Iranian educational system has emphasized the use of new
technologies, the National Information and Communication Network in education, by preparing
the "Fundamental Transformation Document of Education". Along with the expansion of ICT
integration in schools, the matter of evaluating ICT integration in primary schools is important to
ensure and improve the quality of teaching and learning, to determine the contexts and
requirements of integration in the curriculum for implementation and enforcement. Evaluation
criteria help all experts, managers and teachers to always be aware of the results of their work and
know how much educational goals and goals of the organization have been achieved. This
awareness leads to the integration of ICT in the curriculum in the desired way. The purpose of this
study was to determine the holistic framework for evaluation of ICT integration in elementary
school curriculum.

This research was conducted by a combined exploratory method in two stages. The
qualitative research method was phenomenological. In the first stage, in order to determine the
evaluation criteria, the semi-structured interview was conducted using purposive sampling, and in
the next stage, a questionnaire was used to confirm the evaluation criteria by available sampling
method. The participants in qualitative phase were selected based on criteria-based sampling
method and the rule of theoretical saturation and hence included teachers and principals of smart
schools. The statistical sample in the quantitative part included experts in the field of e-learning.
Participants in the qualitative section included six principals and nine teachers and in the
quantitative section, the participants included ten e-learning experts. In order to analyze the
collected data in the qualitative part, the collage method (open, axial and selective coding) and in
the quantitative part, CVR was used.

The findings of the research in the qualitative part indicated that the evaluation

framework of ICT integration included 14 criteria in different sections such as: supportive (3
criteria), electronic content (2 criteria), teacher's teaching activities (2 criteria), materials and
learning resources (2 criteria), learning activities (2 criteria) and student group activities (2 criteria).
In the quantitative part, the CVR percentage of all six evaluation components was higher than the
table number (0.62). Electronic content components and support with the highest percentage and
qualification of students were confirmed with the lowest percentage of agreement among the
evaluation criteria.
In order to increase the quality of integration in evaluation, special attention should
be paid to the interaction and transaction of all evaluation components. The emphasis on separate
evaluation of the dimensions of integration is the incomplete implementation of integrated
evaluation in the curriculum. It is suggested that evaluators have a comprehensive and holistic view
of all evaluation criteria in the field of Organizational and Educational Areas in evaluating the
integration of ICT in the curriculum.
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Open Themes (Indicators)

Axial Themes
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Table 1: The information of the participants in the research
a4l M ailw Slojle oy code 5
Field of Study Education Work experience Organizational post
S 5 ekl aanls ) 19 R Code (1), (1)
Philosophy of Education M.A Principal
losl Gisgel b5 23 JERYS Code (2), (Y)aS
Primary Education B.A Code (2) principal
= sl = 19 R Code (3),(")as
Educational Psychology M.A Code (3) principal
& T EY N & ‘
290l Sl = 23 R Code (4), (£)oS
Educational Technology M.A Principal
S ) 2 R Code (5), (0)aS
Educational Research M.A Principal
ESTA FORNEN S5 2 e Code (6),(%)a5
Educational Management PH.D principal
e — 15 il Code (7), (V)aS
Educational Research M.A Teacher
Bigel Sy )l 17 Est Code (8), (\)oS
Educational Management M.A Teacher
ts«’«“x;‘.‘ u")ﬁ“QT 6.»[;..’.’;}5 5 )lf)'9“°T Code (9), (A)oS
Primary Education B.A Teacher
2l uf’)'ﬁ“QT el s 8 )lf)'9“°T Code (10), () +)aS
Primary Education B.A Teacher
@l 0! il 29 bt Code (11), (1 ))aS
Primary Education B.A Teacher
bl sl ) 2 bl Code (12), (\Y)aS
Primary Education B.A Teacher
° Giyaaliy )| 7 el Code (13), (\Y)oS
Curriculum Development M.A Teacher
o o] il 14 sl Code (14), (Y §)aS
Primary Education B.A Teacher
ol 59l ) 12 5! Code (15), (\8)aS
Educational Technology M.A Teacher
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Table 2: Excellent coding, axial and open data
o a5Li) 5L polie . .
(o azli)sl (e G570 Cypabine e opelias

Excellent themes

2 Dle 5 Sloj osgasme (Blaal 15,5 aseie dgld 5.8l 5 s aYle Al cpgas

35 9,50 sloo,90 g lgime 5l ol sl

Developing an annual program based on ICT inoculation, specifying the objectives, time limits
and executives of the program, needs assessment of the required content and periods

Slyzos2 50 (ngiss ol 5l eolaiul b Gu,ad g S (b slad <_g)'l..:oaLo'l

Sezrge slo)l Bl 5 g bl leden (lo)jg) 4 o S iUl sloas 125 (590l sl (S (Sig Sl

olim)s,a] o

Preparing the physical space of the classroom for teaching using new technologies, available

electronic equipment for training, electronic journals, updating the existing hardware and
software in the school

sl (Gisgal 1o 18 5l eolil (oijgel o lo «(g,5l8 e (Liygel ok oy 5l 25T

b 5id L 5o aledy)) sloogeds (b b (lsl (ICDL (slac s L
Knowledge of technology-based educational design, educational experiences of using ICT in
education, familiarity with ICDL skills, familiarity with designing various evaluation methods
with technologies

bl g b asby 2b3)
Evaluation of programs and
policies

5 ol Jalge S5

Sl
Evaluation of physical and
infrastructure factors

S s B Rl b))
Evaluation of technical and
educational knowledge

Educational Support

slo;les b))l
Oledro
Evaluation of
teachers' skills
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Encouraging students to use electronic content, making teachers feel comfortable working with
technologies, encouraging students to use technologies
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Evaluation of teacher's
beliefs
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Creative design and teaching with educational software, preparing learning worksheets by
technologies, using structure similarity in education, using technology to communicate and
interact with educational audiences
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Commensurate with the objectives of lessons and books, proportionality of the content to the
needs of learners, proportionality of the content with the time allocated to each lesson,
attention of electronic content to students' information literacy skills, attention to the details
of the course materials using technology capabilities (sound, image, animation, etc.)
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Availability of electronic content list, archiving of electronic content, existence of archives of
previously produced electronic content of students and teachers, existence of a suitable system

for recording, storing, time of use and name of the user of the content, new content list added
to the school archive
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Identifying the accuracy of information in cyberspace, producing simple electronic content

using cyberspace, skill of using technologies to search for content in cyberspace, reviewing and
retrieving information and resources in cyberspace
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The skill of using virtual spaces, the skill of using ict, the ability to ask questions using ict.
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Participation in finding answers to book activities using technologies, group presentation of

projects or research by learners electronically in the school, group activities in the classroom
using new electronic technologies
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The amount of preparing work in virtual learning activities, students' virtual use of e-learning

tools for doing tasks in groups, the amount of communication in students' learning activities
together through cyberspace, Telegram
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Computer, Smart Board, Printer, Video Projector, Shared Board
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Applications, multimedia content, educational videos
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Institutions usually bring the technologies they need from their
surrounding environments into the organization. Therefore, a university as one of the
important social institutions, under the influence of the electronic revolution and the
emergence of new technologies in its surrounding environment, has moved towards the use
of multimedia systems and electronic education; however, the use of electronic education,
despite countless opportunities, has also brought major problems and challenges, some of
which have been mentioned in previous studies, including the lack of face-to-face
communication and interaction between the educator and the learner. Hence, the solution
offered in e-learning to face this problem is the blended learning approach. Studies have
shown that various factors such as educational, environmental, institutional, and
organizational factors are effective in applying blended learning, and not paying attention to
any of them can cause the failure of this type of teaching and learning. Therefore, the aim of
the present study was to investigate the impact of institutional factors on the use of blended
learning by the faculty members of Malayer University.

The present study was applied research in terms of purpose, cross-sectional in
terms of time, and in terms of method of collecting the required data, it adopted a descriptive-
correlation design using structural equation modeling. The statistical population of the
present study included all the faculty members of Malayer University with the number of 153
people. Due to the limited size of the research community, all faculty members were tested,
and finally, 140 faculty members participated in the study with a return rate of 92%. The tools
of data collection were questionnaires of institutional factors and blended learning. For data
analysis, descriptive statistics (frequency, percentage, mean) and inferential (correlation test
and path analysis) methods were used in SPSS version 22 and Smart PLS version 6 statistical
software.

m The findings obtained from the statistical analysis of the data indicated a positive
and significant impact of the normative factor with a path coefficient (0.151) on the use of
blended learning by the faculty members, and the mimetic factor with a path coefficient
(0.413) on the use of blended learning by faculty members, and the coercive factor with a
path coefficient (0.362) had an impact on the use of blended learning by faculty members.
Also, the measurement and fit indices of the model indicated its appropriateness.

Overall, the study showed that institutional factors (normative factors, coercive
factors, and mimetic factors) have a great impact on the use of blended learning by faculty
members. Hence, considering the following suggestions can help to institutionalize the use of
blended learning in the academic context, namely the establishment of regulations and
internal laws regarding the use of blended learning in the teaching-learning process at
universities, more culturalization in the use of blended learning in the teaching-learning
process by faculty members, imitating successful universities and institutions in the field of
implementing blended learning, training faculty members on how to apply blended learning
in teaching, encouraging more faculty members to use blended learning, and finally
considering more educational privileges for the use of blended learning in teaching by faculty
members.
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Fig. 1: Conceptual model of research
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Table 1: Skewness and Kurtosis of variables
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Table 2: Summary of fit indices of the measurement model
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Table 6: The results of hypothesis testing with structural equation method
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EEEIT G T Kol 8 AYEEY Environmental crises are threats to all creatures and the balance
of nature, and their root is human activity. Therefore, the current change in human behavior
will be able to solve environmental problems. The purpose of environmental education is
increasing people's sensitivity to events and changes in the physical, biological, social,
economic, social, and political environment and their effects on the environment so that the
ability to recognize environmental issues can acquire the necessary skills in devising methods
and tools to protect the environment and solve its problems. Currently, gamification is one of
the techniques that can be used to increase students' environmental literacy. Gamification is
a new method that has been translated into ‘playmaking’ in some sources and means the use
of playful elements and thoughts in areas that are not the nature of the game. Gamification
has been one of the topics discussed in recent years, which can be used to increase efficiency
and user interaction. Properly applied gamification in educational environments will lead to
better learning of students. This study investigated the impact of gamification on the
promotion of environmental literacy of the first-year elementary school students in Tehran
The research was conducted as a quasi-experimental study with a pre-test and
post-test design along with the experimental group. The statistical population included all
male students whose age ranged between 6-7 years, who were studying in the district 15 of
Tehran in the academic year of 2021-2022. With multi-stage cluster random sampling
method, 60 participants were included in the sample and 30 people were randomly assigned
to the experimental group; They have received part of the concepts of environmental literacy
through gamification-based education for 12 sessions. The questionnaire was devised by the
researcher and its formal and content validity was confirmed by the experts. Also, its reliability
was reported using Cronbach's alpha coefficient of 0.86, indicating acceptable reliability. The
collected data were analyzed using descriptive and inferential statistics via SPSS 24 software.
The results of the data showed that gamification had a significant and positive effect
on promoting environmental literacy (F = 1.57, 70.6 and P = 0.001). Also, gamification made
a significant impact in promoting environmental literacy (water consumption management (F
=1.57, P=0.001), electricity consumption management (F = 1.57, P =0.001), gas consumption
management (F = 0.001, 04 F1.57/58 and P=0.001), waste management (F1.57, 40.8 and
P=0.001), forest preservation (F1.57, 337.63 and P=0.001), animal protection (F1.51.06) ,57
and P=0.001) among the students of the first year of elementary school.
Taking into account the effective role of gamification in improving environmental
literacy (water consumption management, electricity consumption management, gas
consumption management, waste management, forest conservation and animal
conservation), it can be concluded that the use of gamification in education is a new approach
that has caused a wide transformation in the education system and increased the hope of the
effectiveness of learning environmental concepts and related literacy among the students.
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Table 2: The time matrix of the dimensions of the research questionnaire
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Fig. 1: Gamification of environmental literacy
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Competency assessment of biology teaching students of Farhangian University by
using artificial intelligence feedforward neural network
V. Gohari', M. Keramati nojedeh sadat™, F. Ramezani vishki?

1 Department of Biology Education, Farhangian University, Tehran, Iran
2 Department of Biology, Department of Technology and educational groups, education and training, Tehran, Iran

ABSTRACT

Education is one of the main parts of knowledge and science
Received: 02 February 2023 production in which teachers contribute to the scientific and cultural progress of any country.
Reviewed: 16 April 2023 Inefficiency in education and training can lead to challenges and widespread problems of
Revised: 16 June 2023 social, cultural, scientific, political, religious dimensions in society. Therefore, it seems
Accepted: 24 June 2023 necessary to assess the competence of student teachers in terms of knowledge, skills, and

attitudes especially before entering the professional field of teaching. In this research, the
competency of student teachers before entering education and training was evaluated using

KEYWORDS: artificial intelligence neural network as a precise computing tool.

Job Competence M In the present study, the research method is applied and quantitative. The
Biology Education Students statistical population consisted of students of Farhangian University, and the sample
Farhangian University included 91 teacher students who were selected via cluster sampling in 2015-2016 in the

Feedforward Neural Network field of Biology Education of Shahid Beheshti Higher Education Center of Farhangian

University. A corpus of 500 data (80% training and 20% test) was formed based on the scores
of general, educational, specialized educational, theoretical, research, internship, and total
average courses. The findings were assessed using the feedforward neural network method.
According to the investigations carried out on the layers and the number of neurons on the
data of the algorithm, a three-layer neural network was designed with two hidden layers
with a number of 300 neurons and an output layer with a number of 1 neuron.
MThe results of the examination of professional competence are based on the scores
of student teachers and the extraction of new data of the seven dimensions of theoretic-
specialization, education- specialization, education- practice, general, internship, research,
and total average, which show the highest average with a score of 19.8 in the educational
courses and the lowest average with a score of 16.67 was in theory-specialized courses. The
analysis of the findings according to the educational data of the graduates and the labeling
of experts showed the level of competence as 17.77.

These results indicate that curriculum planners should pay more attention to
specialized-theory courses because teachers must have the appropriate and sufficient
knowledge and scientific level to present scientific materials to students in addition to
learning educational lessons. Besides, it is suggested to evaluate the competence coefficient
in other studies by using special questionnaires based on students' attitudes toward the
teaching profession. On the other hand, the student's handwriting can be examined and
studied as another indicator. Also, the neural network model of artificial intelligence should
be used to determine the competence of student teachers in other fields of basic sciences
and humanities.

* Corresponding author
2 m.keramati@cfu.ac.ir
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Table 1: Summary of feedforward neural network data and labels
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Fig. 8: Confusion matrix of the proposed algorithm in training, validation, testing and total stages
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