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EEEIL G e Mol S HIERY Hybrid education as a new approach in educational systems

is a combination of face-to-face and virtual education. This educational method tries to
exploit the advantages of both types of education and minimize their disadvantages. In
recent years, especially with the spread of the Corona Virus and the need for social
distancing, this training has become one of the popular and necessary methods in many
educational institutions. On the other hand, the SWOT matrix is a strategic tool used to
identify strengths, weaknesses, opportunities and threats in an organization. In schools,
this matrix can lead to improving the educational and management processes to
formulate effective strategies to improve performance and productivity by identifying and
analyzing internal and external factors. Using the SWOT matrix in schools can help
administrators and teachers to identify the school's internal strengths and weaknesses
and to examine external opportunities and threats. The current research was conducted
with the aim of identifying the components and indicators of the hybrid education model

(face-to-face and virtual) in the form of SWOT.

M This research was applied in terms of its purpose and in terms of approach, it
was a type of mixed-methods study of exploratory type. The statistical population
consisted of 36 experts and experts in the field of educational sciences and educational
management of universities in Lorestan province, and to determine the sample size, 14
people were selected via the purposeful sampling method and using the theoretical
saturation method. A semi-structured interview was used to collect the data. To calculate
the validity of the quanitative part, Kendall's coefficient of agreement was used with a
value of (0.759) and for the reliability of the qualitative part, the recoding method was
used with a value of (0.92). According to the obtained results, the interview tool has
adequate validity and reliability.

According to the obtained results, taking into account internal organizational

factors (strengths and weaknesses) and external organizational factors (opportunities and
threats), the SWOT matrix after the end of the third stage of the Delphi method and
establishing an agreement among the respondents of 38 codes or indicators for internal
organizational factors (strengths of 19 codes and weaknesses of 19 codes) and 20 codes
or indicators for external factors (opportunities 10 codes and threats 10 codes) were
approved by experts and prepared for evaluation in the form of SWOT method. Also, in
determining the strategic position of the combined education system, an offensive
strategy and 14 strategies along with their priority and the interpretive structural model
of combined education strategies were presented.
Identifying the components and indicators of the hybrid education model
(face-to-face and virtual) in the form of SWOT and using these results would make mutual
relations in educational spaces more favorable and ultimately increase the quality of
education.
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Table 1: Strengths approved by experts based on the SWOT model
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Table 5: Evaluation matrix of intra-organizational factors of hybrid education (face-to-face and virtual)
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Table 6: Evaluation matrix of extra-organizational factors of hybrid education (face-to-face and virtual)
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Fig. 1: The strategic position of hybrid education on the matrix
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Table 7: SWOT analysis regarding hybrid education
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ABSTRACT

By utilizing the capabilities that technology provides for education,
Received: 17 July 2024 it is possible to eliminate or minimize the effects of the shortcomings of the current educational
Reviewed: 20 August 2024 system. Computer-based educational simulators are among these technologies that have been
Revised: 19 October 2024 widely used in various fields over the years. Currently, in the field of interior architecture, which
Accepted: 25 November 2024 is a highly demanded area in vocational training, acquiring skills for implementing interior

decorations by students in this field and attracting them to the job market depends on the
existence of well-equipped workshops, sufficient materials and supplies, and skilled instructors,

KEYWORDS: along with practice and repetition of activities. Given the shortage of some materials, supplies,
Education and equipment, as well as the limited experience of some instructors, using computer
Computer Base Simulation simulation technology as an educational complement can resolve the existing issues. For
Interior Architecture maximum effectiveness, it is essential to validate the simulator model specifically for the
Modeling practical workshop courses in this field. The aim of this research is to validate the computer-
Workshop based educational simulator model by examining the relationships among its components.

This study was a type of mixed-methods research conducted through an exploratory
hierarchical approach in three phases, including document research and Delphi method,

* Corresponding author surveys, and correlation studies. The statistical population in the first phase included written
X p.arianejad@oerp.ir and electronic resources in the fields of education, interior architecture education, and
@ (+9821) 87197312 computer simulators, as well as specialists, professors, and experts in architecture, interior

architecture, and educational technology. In the second and third phases, the statistical
population consisted of instructors in the interior architecture field who taught at least one
practical course in the 2020-2021 academic year at the 10th, 11th, or 12th grades. A semi-
structured interview checklist and a researcher-made questionnaire were the tools used in this
research, and the model evaluation was conducted using path analysis.

The findings indicated that the proposed model had good fit (RMSEA = 0.00, GFI =
0.998, CFI = 1.00, x2 = 2.011, P-value = 0.570) and all direct paths in the model were significant
(P < 0.05). Additionally, all indirect paths of the content realism of educational pedagogy on
diverse learning opportunities and experiences through mediating variables such as interaction
with students, student evaluation, activity repeatability, instructor supervision, learning
environment management, and alignment with students' abilities were significant.
The results indicated that the presented model had sufficient validity for designing
a computer-based educational simulator for practical courses in the interior architecture field.
In the model, among eight variables, the realism of educational content based on pedagogy
acted as anindependent variable through mediating variables such as interaction with students,
student evaluation, learning environment management, instructor supervision, alignment with
students' abilities, and activity repeatability, influencing the creation of learning opportunities
and experiences as a dependent variable. By examining the relationships among the variables
in the model and their effects on each other, it could be concluded that representing workshop
activities in a simulation environment and bringing learning experiences closer to what existed
in reality increases the likelihood of transferring those learning experiences to real situations.
In such an environment, considering the physical and mental abilities of users and adapting the
facilities of the environment to their capabilities would enhance the opportunity to utilize the
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existing learning opportunities and experiences in the environment. Designing exercises based
on educational content and various levels of students, along with their repeatability and the
role of instructor supervision, would increase the effectiveness of the simulator. Moreover, in
an interactive simulation environment where the learning process is managed by the student
and evaluation is also one of its features, the student could experience active learning.
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Table 1: Correlation matrix of variables
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Chart. 1: Experimental research model
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Table 4: Fitness indexes of final model

Result

U535 550 asels
Accepted range

Index

Model verification  Jawe -\-«-»L‘

Model verification  Jow ~x.~iL?

Model verification  Jow ~x.~iL?

Model verification  Jow ~x.~iL?

Model verification  Jawe -\-«-»L‘

<.05

>.05

<2

<09

<.9
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.670

.998

(RMSEA) yoass slallas Slaspo nSilee 4y
Root Mean Square Error of Approximation

P) &, ol mlas
Signification level
CMIN/AFL dffx? (gol;T a0 a1 oSl SIS s
Chi-square/ Degree of freedom

GOl (255 pals
Goodness of fit index

CFhlanlie o3l el
Comparative goodness index
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CECCILEREN Nl SRR Mathematical learning disorder is one of the common learning problems in
students that can have a significant effect on their academic performance. Students with this disorder usually

have difficulties in understanding mathematical concepts, solving mathematical problems, logical reasoning
and using mathematical methods. This problem can reduce their self-confidence and academic motivation
and will ultimately have a negative effect on their academic progress in mathematics. The present study was
conducted with the aim of meta-analysis of the effect of educational interventions on the academic
performance of students with math learning disorders in elementary school (studies published in 2011-
2023).

METEER The method used in this research was meta-analysis and the socio-statistics of the research
included all the research documents published in the period of 2011-2023. In order to screen and sample
the collected documents, the input criteria included subject appropriateness, the appropriateness of the
type of research method (experimental and semi-experimental studies), the precise expression of method
coordinates, the report of statistical findings and the scope of the research (Iran), and the output criteria
included research related to the epidemiology of the disorder. Mathematical learning, case, review,
relational and descriptive research, failure to report statistical information needed to calculate the effect
size, similar research and research lacked methodological adequacy. Based on this, 49 research documents
were included as valid research documents in the meta-analysis process and the data was converted into an
effect size index by using CMA software and using Hunter and Schmidt's approach (credibility test)

The average effect size of the combined effect in the random model of educational interventions
on the math academic performance of students with math learning disorder was found to be 0.687. This
point estimate obtained based on Cohen's interpretative system showed the strong and high level of
effectiveness of the existing educational interventions on the academic performance of students with math
learning disorders. Also, the analysis of moderating variables revealed that the heterogeneity of the effect
size in research studies was related to the variables of statistical population type, gender of the subject,
educational level, geographical location, year of conducting the research, intervention strategy and type of
educational intervention
The existing educational intervention methods focusing on metacognitive strategies and game-
based and multimedia methods play an effective role in improving the mathematical performance of
students with mathematical learning disorders and it is necessary to implement the interventions needed by
this group of students from the third grade of elementary education. to be executed later. According to the
findings of this research, it is suggested that in the macro-policy-making process of the education of students
with learning disabilities, the category of metacognition and the use of metacognitive learning strategies
should be given the necessary attention, and at the same time, educational interventions towards the
purposeful use of games in its various forms of movement to be computerized and multimedia driven. Also,
it is suggested that educational interventions should be implemented from the third grade of elementary
education onwards, and among them, groups with special needs, such as mentally and physically disabled
children, as well as hearing and vision impaired students, should be taken into consideration.
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Table 1: Summary of the descriptive information of the studies included in the meta-analysis
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operation place Grade gender field of effect Intervention method Type of intervention Volume Sample research
| Jled aladl> i5g0l
2k, o Sles > Y ESTR
Esfah Lere..a | Third Girl 2= . . 30 17
stahan ¢ rapy = Mathem'atlcal 17 session Training of active (171
function memory /
metacognition
b,y 0 ,es A ) sl
Esfahan ,lgaol Fourthp ,le> Girl y5o Mathematical A tention 495 590 30 [18]
function 12 session training
als J> 9 gl clisl s ai
LT oz 7 . andz A ;
af ) Fourthp oz Combinati ) - Panoraand 5;.l.3 20 (19]
Najaf Abad on Math problem 8 session Filippo metacognition
solving program
s s 5“5}’ 5L Yy sl _isesles
Ardabil L)l MR UekE o o = bz TS el 32 [20]
Fourth to sixth Mathematical 21 session Cognitive rehabilitation
on educational
progress
c 53s0) slably g3b
2 > [N CLL DR
Tehran | 5 Secondpss Girl 25 =2y sl > A Educational computer 18 [21]
Learning math 8 session
game
ol 5o IR Sl s el
Esfahan ;) lga.0 Third e gus BOY yuy Mathematical : CZS e 30 [22]
function 14 session Metacognition training
ok, o, les . o]
Orumieh aeg | PREIES sy oo el ) T oy 30 (23]
third and fourth function 10 session Attention training
. ) <2k aud> \F Luls; Sy el
Esfahan ;lgas! Third p g BoY yuu Mathematical ) 30 [24]
14 session elad

function
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i | Grad d field of eff | i hod T fi i Vol S | h
Teaching
understanding of
spatial relationships
o ,Slas Sgg 90 slaibo ai
. dod> 3 T oles
Arak.S] | Third e 3es Girl 25s =2k > \Y 7 30 [25]
Improve math 12 session Mathematical
P educational
performance . )
multimedia
aksl> L abl) alslase
Miyand olgasle Fourthe 4> Girl 5o ) o 5lae ad> 0 3Ly 30 126]
vab PR = Mathem-atlcal 15 session Computer-assisted
function working memory
intervention
e o
‘s e S 39] bl
obl o, : w7 2k dd> A :
Thirdp g Combinati Mathematics ; sl 40 [27]
Khorramabad on : 8 session Computer educational
academic
- games
motivation
s g B 5isel J3dle s
AeiSls s ek Girl x50 2k, dl A BLene[wes 30 [11]
Qaem Shahr Fourth and fifth Math problem 8 session Yar problem solving
solving educational software
. . Al Jo Si9IsSalus 98 stmles
o plez U psd g n and> ¥ il
Tabriz 3 .5 second to Combinati = s et 20 (28]
fourth on Math problem 21 session Neuropsychological-
solving cognitive rehabilitation
ls > L ool dls J>
Torbatc 3 First Jol Combinati 2R i [CIERE ) 36 [29]
on Math problem 8 session Solving math problems
solving with the game method
Sl 5 amgicasts
5L, o Sles .
obaile S plez 5 pom Boy s ‘,\Tth) § cal ddz Ve S 30 (30]
Kermanshah third and fourth af ematica 10 session Strengthening
unction attention and sensory-
motor perception
L =55 2l o Sles aud>f 1580 a> g5 slacssby
Tehran | 5 Fourthe Loz Combinati Mathematical . . 20 (31]
. 14 session attention games
on function
oS5 P oske s e
o . A RWNES eiins (g0l
Esfahan ;) lgaol fifth poxy Combinati Mathematical . A i 32 (32]
. 16 session Direct training
on function
, . SSF by ol Y- sl e 5,5 wy
Yazdsj, Third g g Combinati ) : Package of executive 34 (33]
Achievement 20 session .
on functions
pelie 5,50l sbsst
Tehran | 45 Third e gus BOY yuus 2L - A eSeelslably 30 [34]
Learning math 8 session Educational computer
concepts games
- &500] claslu ,ous
5l ol ads - s SRR
Tehran )l 5 Fourthe,le> Boy yuy Py S5k ' Educational 26 (35]
Learning math 10 session . .
multimedia
dls > o)ls5b oy 90!
=55 AR
Gonbadass Secondpgs Combinati Slls > 10 ‘Sp i 16 [36]
. i Teaching the
Solving the 15 session
on <tory problem development of
ve mathematical schema
79 slailo iz asliy
5L, 0 Slas E -z
Tehran | o5 Third Girl p=o so : > T ‘;whd o)iij) 7&“‘0 40 [37]
o I = Mafthematlcal 41 session Loh Danesh multimedia
unction

program - a
constructivist approach
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&5kl asliy
Sy 2b) 0,Sles ~\5
Jogtai sl Third 5 Combinati Mathematical s Shol slec e 30 (15]
on function 16 session Cognitive skills
rehabilitation program
-6 akdls sl
|05 i o b %) ad> Y- lad gyl [ DS
Tehran ;| 3 Third p g Girl y=o Mathematical 20 session Cognitive working 30 [38]
function memory -
verbal/visual-spatial
pedlie (5550l
Qomd Secondpss Girl 5o =) r YA Sy st 60 [39]
Learning math 28 session Play Therapy
concepts
las 5,50k . sl
a0 =S5 = o Age by, 4 GB)9e]
e Rk Jj‘ L o ¥
Lordegan i85, Combinati e © 20 [40]
First to sixth Learning math 15 Months R
on Montessori education
concepts
) G5l o Slase lsig Sleyools,
. 4;‘-‘5...)" . dod> PR T
Tehran | 45 MO 'B)Le? Combinati 2k : .\Y SELi g 31 [41]
Fourth and fifth on Math learning 12 session Dynamic/emotional
performance psychotherapy
ISyl 350!
) =SS 2k, 5ok ol Y- . oL
Sangar S Secondpgs Combinati  Mathematical 10 o > st 30 (42]
on function session Computer
training/motion games
=S5 b, céran \ s
: : i aud> V- A > g0l
Tehran ;| 45 First J| Combinati Mathematical . . et 20 (43]
10 session Teaching number sense
on progress
e J> Jub 2l o5
. > Y- 4L
Tehran | 45 Fourthe o> BOY oy b, Al i ) 30 [44]
Math problem 15 session Strengthening
solvin computer-based active
€ memory
) 5l 6“5f g_sl‘-‘a’”‘-\')ﬂ-“‘ \& sl isesles
Miyanehail Pz Combinati Academic ) o7 40 (45]
Fourth to sixth 16 session Cognitive rehabilitation
on Performance
i ) -l slag;b
P9 9 £9° Ls"‘S)" gsal?.) ‘>)S'L"'° ~ 9 s
Saveh o5l second and Combinati Mathematical - S 30 (46]
third on function 9 session Cognitive-behavioral
games
9 s Sl
Tehran | 5 o BOY yuy =2l xSl Al Soady)s 30 [47]
elementary Learning math 14 session Cognitive rehabilitation
and neurofeedback
)9’“’”'9"[" dwb)g
. sl » S
. s b oo 2l 0Skes aul> 1Y )
Tehran )| 43 ) BOY yuy Mathematical Lo 30 (6]
Fourth to sixth . 12 session X .
function Family oriented
program based on
cognitive games
Sholls,ks, gsbs
Tehran | 45 wid B pyler - 2 2 dd> V- S~ 30 (8]
Fourth to sixth Combinati Mathem_atlcal 10 session Cognitive-
on function behavioral/motor
perception
S s > 3 LS slasal,
6“5)‘ . > Q e Ll 8
Bahmai egs Fourthe o> Combinati =2k, " Cogniti )sd 16 [48]
on Math verbal 9 session ognitive an

problem solving

metacognitive
strategies
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LT )3 ) E e 5L, Soly ad> A B T e
oule fifthpoxts Compinati | ST SRk i isel sl 2 [49]
Khorramabad on Learning math 8 session Strategies of
educational targeting
ool S e (9l
" Lol ok 4
Wl J> POt O
Qaem 2a38 polez s po Girl 2o = el A¥ 7 30 [50]
Shahr third and fourth il 14 session Teaching stress
Math plioblem management to
solving mothers with
metacognitive
technique
POVAFPRE S
Mashhad . Third =7 2k dulr 3 SHH el 53t 23 [51]
Mo (e Combinati Understanding 10 session Educational computer
on mathematical game
concepts
. N \. plee 0,555k 5 x5
Tehran ;| 45 Thirdpges BOY ey ] o Computer education / 30 (521
Learning math 10session traditional education
topics
Ss9al I slbly (b5gal
=55 2k, o Sles als ) s
Ahvazjlsal A Combinati Mathematical 2 - 40 (53]
third and fourth ) 10 session Motion
on function games/computer
games
IS > st
Esfahan - L@,&.a\ Secondegs Girl 2= GQLL) 5 > ¥ él‘ﬁu)élaé}le 20 [13]
s} 9 = Mafthematlcal 24 session Sensory-motor
unction integration/working
memory
“o Sk
" il 2l 0,Sles >\ Jkeé abadl> [ S > [54].
Kerman ;Le,S' BoY yu Mathematical ) s mot 40 [55]
Unknown ) 16 session ensory-motor
function integration/working
memory
hieel slasil
slac e 99
Kahrizak<S 5 45 First Jgl Girl i3 2L, AN Seals ) lS > 30 [56]
Mathematical 10 session Educational-sports
skills games and rhythmic
(movements
sl i ‘94
Rasht &l Fourth B w"”“JL‘“’ J> > A “rs s Ls)ls L) 20 57
At =) ourthe,lez OY s Verbal problem 8 session Cognitive rehabilitation (57]
solving (working memory and
(attention
S . . . PRSI 1
Sari gl v g pler T ey el aelr e iivind 30 (58]
[©) . Combinati . Metacognitive
Fourth and fifth math problems 10 session .
on education
Sl Dby il
Bushehr ys.is: first ;g g Jsl Boy ol iy aud> VY ol 16 (59]
and second ) Achievement 12 session The effectiveness of
the Easy Mind method
b o2l silme By9el
50 $ab aul> f S)agswd
Karajg ;S fifth ey T . Virt I):j hing of 20 .
Learning math 4 session Irtual teaching o

mathematics with
hands-on
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Tehran | 45 sixth gl Girl i3 =2k, r ¥ STk oo al, 40 [60]
Math verbal 12 session Learning strategies

problem solving
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Table 2: Summary of meta-analysis information on sample studies

P-Value Z-Value el Vi (e Goe “d,
lower limit upper line Correlation research fellow Row
Lxd aladl>[17
0.001 7.608 0.759 9330 0.823 J (171 1
active memory
0.001 8.038 0.786 0.941 0.886 metacognition Q>'L;.;":|j.é[l7]
0.001 7.622 0.689 0.892 0.814 a>¢3[18] 2
0.005 2.809 0.146 678/0 0.759 metacognition Q>'L;.;":|j.é[l9]
0.027 2.215 0.057 0.731 0.475 [21] 3
0.001 8.393 0.725 0.901 0.833 [20] 4
0.001 7.661 0.691 0.893 0.815 metacognition Q}L;Ll)é[ZZ] 5
Las Lalg,[22
0.001 4.420 0.383 0.781 0.620 = 5,(22] 6
Spatial relations
0.001 10.761 0.847 0.946 0.909 [23] 7
0.001 4.017 0.329 0.759 0.584 [25] 8
0.001 4.907 0.443 0.804 0.660 [24] 9
0.001 3.916 0.315 0.753 0.574 [26] 10
0.001 17.779 0.949 0.979 0.967 [27] 11
0.001 4.323 0.370 0.776 0.612 [11] 12
0.001 4.502 0.457 0.849 0.703 [28] 13
0.001 6.615 0.613 0.866 0.768 [30] 14
0.001 5.001 0.425 0.777 0.622 [29] 15
0.047 1.989 0.006 0.689 0.402 [31] 16
0.001 4.443 0.367 0.759 0.597 [33] 17
0.001 4.583 0.437 0.801 0.565 [34] 18
0.336 0.942 0.470 0.177 0.164 [32] 10
0.001 3.471 0.266 0.753 0.555 [35] 20
0.001 4.182 0.445 0.686 0.717 [36] 21
0.001 7.756 0.652 0.861 0.777 [37] 22
0.001 5.924 0.551 0.844 0.729 [15] 23
0.001 5.850 0.617 0.895 0.794 verbal memory oMS aladl>[38] 24
0.001 4.550 0.463 0.851 0.707 Visual memory s ,layo alasl>[38]
0.711 0.370 0.401 0.282 0.670 [39] 25
0.390 0.860 0.239 0.555 0.188 [40] 26
i g(41]
0.001 4.887 0.439 0.802 0.657 n I 27
campaign
0.013 2.274 0.090 0.650 0.408 Excitement regulation ;L. @ lais[41]
0.001 5.538 0.683 0.890 0.810 computerAJLll)[42] 28
0.001 9.277 0.783 0.924 0.470 Movement game =S ,> (s 3L[61]
0.001 4.976 0.519 0.867 0.739 [43] 29
0.001 5.737 0.533 0.837 0.718 [44] 30
0.001 11.738 0.833 0.933 0.893 [45] 31
0.001 8.252 0.728 0.906 0.837 [46] 32
0.001 6.665 0.867 0.616 0.770 [47] 33
0.001 8.126 0.721 0.903 0.833 [6] 34
0.001 7.763 0.767 0.887 0.806 cognitive behavioral g3, sLs[8] 35
0.001 10.571 0.831 0.934 0.903 motor perception S ,> S1,0l[8]
0.001 4.245 0.455 0.870 0.722 [48] 36
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0.407 0.830 0.235 0.530 0.174 [49] 37
0.001 2.777 0.141 0.675 0.447 [50] 38
0.001 4.404 0.421 0.824 0.669 [51] 39
0.001 5.338 0.492 0.822 0.691 [52] 40
0.009 2.617 0.100 0.603 0.379 ML"“)[SS]

computer

41

(e53]
0.028 2.201 0.565 0.370 0.326

Traditional
0.001 3.912 0.369 0.823 0.651 Movement game S ,> &;bl13]

42
0.001 10.130 0.879 0.966 0.935 computer game slailyl, (s;L[13]
0.001 12.020 0.842 0.936 0.899 sensory integration cw> Xz LG SG[54] 43
0.001 8.765 0.707 0.883 0.813 active memory Jlsd aladl>[55] 44
0.001 6.736 0.622 0.869 0.775 [56] 45
0.001 3.916 0.315 0.753 0.574 [57] 46
0.001 7.841 0.703 0.897 0.822 [58] 47
0.001 3.531 0.335 0.839 0.654 [59] 48
0.001 7.089 0.724 0.924 0.852 [1] 49
0.714 0.67 0.264 0.352 0.058 [60] 50
0.001 42,918 0.699 0.739 0.720 Sl oS A3
Fixed combination effects

0.001 11.733 0.606 0.755 0.687 ol o5 Sl

Random mixed effects
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Table 3: Homogeneity/heterogeneity test results of research documents

I-Squared y2¢ Sl gine gl ol az s @) Sga3l jlade
significance level Degrees of freedom test value (Q¢
91.252 0.001 57 651/608
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Table 4: The results of examining the tests related to publication bias

S )b@.m GE...;
significance level Z-Value JasS oo okl el
aals g0 als S Kendall coefficient Statistical index
Two domains A domain
Saegie 5 S sl (Son
0.0001 0.0001 4.460 402-i Rank correlation of Bag and
Mazumdar
feS lows < . -
oode Slllae sl e slass ZWT ), owlesdly SlaieP Slaiez @bl pasls
Number of missing L e
studies Number of studies viewed Z for alpha left over p Value Z value Statistical index
ARIA AT AR NUas 51 ool
4961 58 1.959 0.05 0.001 / o
40.70644 N fail-safe
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Table 5: Random effect size of educational interventions on academic performance of students with math learning disorder

L 5L r sleslul Sldlae sloss
P-Value Z-Value Yoo o O Sl ojls = Sl

Upper limit Lower limit Effect size (r) Number of studies
0.001 11.733 0.755 0.606 0.687 49
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Table 6: The results of effect sizes related to the effectiveness of educational interventions on students' mathematical performance

Solas ol 3l Jas

Random effects model ‘_;)L{l Aol
P-Value Z-Value =S 5 ol Statistical Society
Combined size
0.001 10.801 0.700 s‘l‘) d)ﬁf°L,’, J)L>| L o‘jy’]&b
tudents with math learning disabilities
0.001 7147 0775 S5l 5ty 55l S 50l il
Students with delayed mathematical learning disorder
0.003 2.922 0.409 ;5"“‘5 Ob;ﬁ_g u“l") 6]_;*! s I O‘j?—"'ui‘-;l‘h
Students with mental retardation math learning disorder
Solas ol 3l Jas
Random effects model g
B 5ol
PValue ZValue Combined .5 5 ol gender
size
0.001 7.496 0.707 55Girl
0.001 5.348 0.677 BOY
0.0001 7.355 0.680 =S yhybrid
ol ol 3l Jaw
Random effects model 6‘....42.' & L;Grade
P-Value Z-Value Combined size S 5 o3l
0.001 11.216 0.707 Js First
0.001 1.898 0.549 53 Second
0.001 6.138 0.732 5 Third
0.001 8.400 0.628 #l4> Fourth
0336 0.943 0.402 .., the fifth
0.058 1.898 0.849 P)LQ?, 9 pgm third and fourth
0.001 5.113 0.794 > 9 ¢,k Fourth and fifth
0.001 4.788 0878 i 5 o Loz Fourth to sixth
olas &l 31 Jawe Random effects model
) so:ll ;L8| 2> Cosdge geographical location
P-Value Z-Value Combined (5 o5l <
size
0.001 7.972 0.662 5 ot 5 oS ol
Metropolitan areas and big cities
0.001 8.737 0.714 S8 slo g
small towns
olas @l 31 Jawe Random effects model
ax 0050 4855 plsl Lo The year of the research
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EEL I RET G R0l JIISTEEY The importance of creativity in today's society is undeniable.

A successful society is the one based on creativity. Also, the environment (social
environment and physical environment) can play an effective role in increasing people's
creativity, and the educational open space is an important example of the physical
environment effective on morale. One of the factors that has not been paid attention to in
the research done on creativity is the discussion of gender differences. Gender differences
start from the fetal period and create significant differences, especially in the brain and
subsequently in the development of learning and creativity. The present study examined
the effect of the physical environment of children's educational open spaces, such as
kindergartens and preschool centers, on the creative development of girls and boys aged
between 3-6 in Tehran. There is a wide literature about the design of open space in schools
and it has been discussed from different perspectives, but attention to the issue of gender
differences in this field is scarce in Iran. The purpose of this research was to establish and
improve the quality of open spaces in educational environments in order to strengthen the
role of these spaces in line with the growth of creativity of 3-6-year-old children considering
gender differences. Also, the main hypothesis of the research was that the principles of
designing open educational spaces by creating diversity in architectural systems (physical
and functional) would have different effects on the creativity of young girls and boys.

The present research was applied and its research method was survey-
exploratory with the method of inferential (descriptive) statistics. First, by using the subject
literature and attitude measurement from architects and psychologists specializing in the
child field, using an open-ended questionnaire and the Delphi method, a closed-ended
questionnaire was reached as the basis of the quantitative part of the research. A closed-
ended questionnaire was used to survey teachers of kindergartens and preschools in
Tehran, and in addition to using the results; exploratory factor analysis was performed on
the data for descriptive statistics.

Factors affecting the design of open educational space for the development of

children's creativity were introduced separately for girls and boys. Based on the output of
exploratory factor analysis, the main structural factors were determined. Using these
factors and performing path analysis, a six-sided rotation model was created separately for
boys and girls aged between 3-6. Based on the final model of the research hypothesis, the
data analysis showed that the hypothesis was confirmed.
The results of the research based on the six-sided model led to the preparation
of a list of design principles of educational open spaces in order to develop the creativity of
3-6-year-old boys and girls. These principles are divided into ten categories of naturalism,
empathy with nature, presence of water, spatial diversity, furniture, dedicated spaces,
activity, color diversity, space compatibility and visual facilities separately for 3-6-year-old
boys and girls with a growth and development approach. Their creativity was compiled.
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R.S. Tabatabaei Yeganeh et al. (YAY) OlylKas g Ll o Lbll ol dily

/ gtk sid isgeience N / panticipateand wipéience \ S —— \

stimulating natural
L2 _environment

stimulating natural
emironment

Well-being

Enwironmental
vitality

C
1
~ >%

’
Environmental 1 vitality

motivation \_ *4tESt
N

2 ’

$)bd) 9 S as a5 > e SN 432
Behavioral performance cycle / K Psychological well-being cycle k Vitality cycle /

Ol oy by alaly L85 > Jow iV IS
Fig. 2: Rotational model of the relationship of variables for girls

/ participate and experience \ participate and \
e experience

Well-being stimulating natural
environment

stimulating natural

b
environment

(e )
N Environmental

S 5 motivation _ = Environmental vitality
Performance diversity P
A Sy
Yoo

lame iy o)1 a5 > S K 45
K Environmental relaxation cycle / \ Arousal environment cycle /

Ol 0529 W o alaly i > Jow ¥ IS
Fig. 3: Rotational model of the relationship of variables for boys

S S5 Ol 0 Jgo
Table 4: Regression weights
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<
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daa 3.5 H s
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- .. Y
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Fig. 4: The presence of movement spaces and surfaces with different height codes (the presence of stairs, ramps, etc.) makes the environment more inviting for
boys to participate and experience and increase their creativity.
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Fig. 5: Using water dynamically and statically in the open educational space increases the vitality of the environment and improves the creativity of children,
especially young girls.
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EEECIEREN e JEAEY One of the most significant recent developments is the

emergence of educational technologies and the integration of artificial intelligence (Al) into
learning systems, particularly in higher education. Al has the potential to fundamentally
transform the processes of teaching, learning, and knowledge acquisition, providing
innovative solutions for improving the performance of learning systems. This research
explores the key outcomes and new opportunities arising from the integration of Al
technologies into higher education.

m This study utilizes a systematic literature review of relevant academic papers to first
identify the Al technologies used in learning, and then analyze their impacts and functions in
higher education learning systems. The research was conducted in two main steps. The first
step analyzes four major learning theories, including constructivism, connectivism,
personalized learning, and transformative learning. Based on these theories, a set of Al
technologies aligned with the principles of each theory were identified and introduced. In the
second step, this research used thematic analysis to categorize the various functions of these
technologies in higher education.

m According to the results, Al technologies in learning systems include: Adaptive
Learning Systems (ALS), which analyze learning data to adaptively adjust educational content
for each student; Intelligent Tutoring Systems (ITS), which use intelligent algorithms to act as
personal tutors for students; Learning Analytics (LA), which analyze students' learning data to
enhance educational processes; Al-based Content Production and Management Systems
(CPMS), which automatically produce and manage educational content; Plagiarism Detection
and Citation Analysis Systems (PD&CA), which enable the evaluation of the authenticity and
accuracy of research; Exploratory Learning Environments (ELEs), which allow students to
engage in practical, exploratory learning experiences; and Intelligent Assistive Systems (IAS)
for disabled students, which assist students with special needs in gaining better access to
education. Some of the key functions of these technologies include personalized learning,
which improves the learning experience by tailoring educational content to each student's
needs; real-time and personalized feedback, which allows students to quickly view their
performance and adjust their learning paths; automating assessments and improving teaching
strategies and curricula, where Al helps optimize class assessments and course design;
automatic and intelligent content creation and management; support for research and
innovation, where Al tools help researchers analyze research data and achieve new findings;
the creation of interactive virtual environments and immersive simulations that enable
practical learning experiences in virtual settings; and making education accessible for all and
supporting students with disabilities, where Al assistive technologies make education more
accessible for all students, including those with disabilities.

The results of this study show that integrating Al into higher education learning
systems can lead to improved educational processes, personalized learning, enhanced access
to education for all students, and increased efficiency in the management and production of
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educational content. However, the successful implementation of these technologies requires
attention to challenges and considerations, including maintaining human interaction in
education, data privacy and ethics, and teaching new skills to both faculty and students.
Therefore, policymakers and higher education administrators must plan in such a way that, in
addition to utilizing the opportunities presented by Al, they also ensure the preservation of
the human aspects of education and focus on sustainable learning and the personal
development of students. Furthermore, it is necessary to strengthen technological
infrastructure and foster a culture of embracing digital innovations in universities to fully
utilize Al's potential. Finally, more research is needed to evaluate the long-term impacts of
these technologies on the quality of education and the development of students' skills.
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EEIEIGIRET o) JEEIERY Since teaching is one of the important pillars of students'

education, the use of new teaching methods can bring a special attraction for students, and
since interest and attention to some extent can affect the emotions in a person's external
behavior, teachers, in order to be able to to achieve the goals of the education system, must
be equipped with the latest teaching methods and all kinds of teaching methods. In recent
years, with the advancement of technology and its effects on the learning environment, the
tendency to use multimedia or web-based teaching methods (video, audio and text) has
increased. The use of new technologies, computers, the Internet, gamification of education,
showing animations by teachers and the integration of audio-visual media, especially the
broadcasting of complementary educational animations, have been welcomed by teachers and
students. Therefore, the main goal of this research was to investigate the effect of animation-
based teaching on creative thinking and academic emotions of the sixth-grade female students
in the academic year of 2023-2024.

The current research design was a quantitative approach and a pre-test-post-test
semi-experimental design with a control group. The current research population included all
the sixth-grade female students of Yazd (6957 individuals). The sample of the current research
was according to the experimental research and consisted of 60 students who were selected
via available sampling method and were randomly and equally divided into two experimental
and control groups of 30 students. The experimental group underwentfourteen 45-minute
sessions of educational interventions, and the control group learned these topics in the
traditional way. The data collection tools were Abedi's creative thinking questionnaires (2008)
and Pakran et al.'s (2002) academic emotions. The Cronbach's alpha coefficients for these
questionnaires in the present study were obtained as 0.83 and 0.88, indicating acceptable
reliability. In order to analyze the data in this research, SPSS25 software and univariate and
multivariate covariance analysis were used.

[EIEIMEEE The findings of this research showed that animation-based teaching had a positive
and significant effect on increasing creative thinking (fluidity, flexibility, innovation and
expansion) as well as increasing positive academic emotions and reducing negative academic
emotions of the sixth-grade female students. Based on the eta coefficient, the fluidity
component accounted for an impact and difference of 58%, the flexibility component
accounted for an impact and difference of 43%, the innovation component accounted for an
impact and difference of 49%, the expansion component accounted for an impact and
difference of 39%, and the overall score of creative thinking accounted for an impact and
difference of 56%. Additionally, the positive academic emotions dimension accounted for an
impact and difference of 28%, while the negative academic emotions dimension accounted for
an impact and difference of 54%.

It can be said that animation can have positive effect such as personality
development and talent development, creating flexible and closed creative thinking and
expanding worldview, strengthening the taste for innovation, teaching complex concepts and
generalizing them, transferring culture, etc. As a result, presenting animations in teaching can
be used as a tool to reduce negative academic emotions in students and a field for the
development of their creative thinking. It is suggested that teachers organize the content in
the implementation of the curriculum by presenting animations in such a way that it is the basis
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for creative thinking and by creating opportunities for questioning, they ask the learners to
explore the facts.
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Table 1: Educational Intervention Sessions for Educational Animations
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(Establishing initial contact with students, reviewing the structure of the sessions, administering a pre-test to
students) (Pre-test for both groups) (Start:
24/12/2023)
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(Session Description) (Educational Topic) (Sessions)
(In this step, several example sentences are written on the board and students are asked (Linguistic > 6‘531 (Session 1:
to explain how each sentence provides them with information.) 27/12/2023)
knowledge
o2 oo sl |y alex glgil oo ool D ez 3l oslazl b BRIy Types of sentences)
(We teach sentence types using the given sentences.) (Teaching Body)

9 g0 ooliiul Couts gl (VY (le)) Jo&K5 cmased olailsy dlox «5:‘)'9‘1 elilbs
(Educational animation, such as the animated character of Gigolo (time 2:30), is used for
consolidation.)

(Consolidation)

gz 6T s 9 4 ol 90,0 oligS Silils oy S O
(Tell a short story about how pride causes trouble.) (MOtIV?tIOn e oz Y
Creation) o 9 Ol >
g g0 0ilgz l5gal il bawgi oy o 51w 5 (FYF o)) amse glailsy Giales ey iy seae SR
(The Hudhud animation is shown (time 4:34) and then the lesson is read by the students.) (Teaching Body) (Read and think (Session 2:
) Hodhod) 31/12/2023)
g g Ay |y oo sl (ljeel uils S
(Students should write the lesson message in one paragraph.) (Consolidation)
; e aa s e 056551 ol
osbce L2l 68 s 5 i S 850 4 cabisS Ltales u\;c:vauon
(A short play is performed about the effects of anger on decision-making.) Creation)
9 9950 oly> Glygal 2als Lawgs )3 ()f 51w 5 (F0Y 0log) (6)ldtgn leilisy uled po 00
. AR FARYA
Sgd oo b oy e O e ules 0 OnN B (Lesson three (5 ,Lssm ¥ Y/. ny
(The animation of consciousness is shown (time 4:51) and then the lesson is read by the  (Teaching Body) Awareness) 0(75/%5:};3234)
students, and the meaning of important words in the lesson is explained while reading.)
g g 3G o 1y ey ply Q\)‘s.ok;.;!o CalS
(Students should write the lesson message in one paragraph.) (Consolidation)
. . e .. . JR N
Sedi i (TTF ole) JsS8 caied loibsy fipel s sl 0 O
(An animation of the character Gigol (time 2:26) will be shown to students.) (MOtIV?tlon
Creation)
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(Explanations are given about homophones, homographs, and homograph polysyllabics, and (Teaching Body) (Linguistic knowledge (Session 4:
examples in sentences are provided for students' better learning.) Homophones - homographs) 14/01/2024)
Wy ) ez 50 gt gl olediz diged Wiz AT 050 e Alulg> Olrgel sidls ) R
(Students are asked to write down a few examples of polysyllabic words and use them in (Consolidation)
sentences.)
00ls g 1 0 ,50,0 l5gel ils a3 o 3l dmy g € dS s B Jiedlo o ol
’ ) 05551 ol
et (Motivation
(The proverb "passing the seven palaces" is explained after asking the students' opinions Creation)
about it.) 5
. - DT e e L [ WSSt ’
e oo Ulles szl @ e 6500 b pligel Gls Sles S S oY Ay L VESYNVA
) . . ; (Lesson five jl>can
(A group of students, in collaboration with a presenter, perform a lesson play.) (Teaching Body) (Session 5
_ _ ) Haftkhan) 21/01/2024
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(The film Haft Khan, the character of Gigol (time 2:05), is used to reinforce the learning of (Consolidation)
the seven stages that Rostam has gone through.)
. . c e .. . 32551 olw
Ssdin G (TTF leg) JsSl e oloiligy olipelils ol 0 O
(An animation of the character Gigol (time 2:24) will be shown to students.) (MOtIV-atIOH
Creation)
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(Some points are made about irony and its difference from proverbs. Also, several examples (Teaching Body) (Literary knowledge 4,LS ¥ Y‘/\ v
of irony with their close and distant meanings are written on the board.) Imitation) (Session 6:
i ; ) . - 28/01/2024)
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(Students are asked to write down a few examples of irony and discuss its immediate and (Consolidation)
distant meaning.)
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Ll G olialy Wi 4z wsils i 1) L] (Motivation Jaes oyliwgs AAERATARVATA
(Students are asked to write a paragraph about what problems they would face if they went Creation) (Read and think (Session 7:

to study in a city where they did not speak the language.) Sympathetic friends) 04/02/2024)
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(The animation of Empathetic Friends (time 5:56) is shown, and after that, the lesson is read (Teaching Body)
by the students, and the meaning of important vocabulary words is explained while reading.)
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(Students are asked to write a summary of the lesson in two or three paragraphs.) (Consolidation)
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(A short animation (15 seconds long) is shown to students.) (Mot|V§t|on
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'(An animation of the bond seller who §aved Fhe city is shown (time 2:33), énd the.n thelesson  (Teaching Body) (Lesson eight _J5 L, o VE-YNANA
is read by the students, and the meaning of important vocabulary words is explained as they " (Session 8:
read.) Darya Qoli) 07/02/2024)
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(The students are shown the animation of the story of Darya Qoli (time 1:22). They are asked (Consolidation)
to write about another hero of the Holy Defense for the next session's assignment.)
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(An animation of the character Gigol (time 2:13) will be shown to students.) (MOtIV?tlon
Creation)
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(An animation of punctuation marks (time 6:15) is played, followed by explanations of points (Teaching Body) (Linguistic 3,55 w5l AAEATARIARA
related to punctuation marks, such as the name of the mark, its shape, and its use in the knowledge (Session 9:
. unctuation marks
text.) P i ks) 14/02/2024)
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(A paragraph is written on the board and students are asked to use the appropriate (Consolidation)
punctuation marks and give a reason for their use.)
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(The presenter searches for the meaning of several words using Dehkhoda dictionaries and (Motivation
the web.) Creation)
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Olyselmils v oys ol 5lam o (VY. Lo Tadwas )5 olaietils plaibsy ialed e o) Ve aul>
aS aloaiS olazs
Sedoe Gl w8 pe S e WlS e 3 9 09b e ouileS oy Ay o L oo S8 afvive
(An animation showing the great scientists of Dehkhoda (time 12:50) and then the lessonis  (Teaching Body) | have sufzsrzznszlr:uch that (Session 10:
read by the students and the meaning of the important words of the lesson is explained | do not ask) 18/02/2024)
while reading.)
D5 g0 03l 2UsS mudgi gl GOLS g ladas Saij 0,50 4o )
(A brief explanation is given about Dehkhoda's life and his books.) (Consolidation)
c = i 32551 sl
Sebiee ity (VY (b)) Jo&XS cased olesbisy olisel il sl 0)& o
(An animation of the character Gigol (time 2:12) will be shown to students.) (MOtIV?tIOn
Creation)
ALl g Al ‘_gl)b Aoz digel iz Cpitred B9 g0 ol Ql Qlf)l § Al 3,90 50 u_‘LS..
Sy sene ST O Ol amr g 0sbsa ¥ S sl s N el

(Some points are made about simile and its elements. Also, several examples of sentences (Teaching Body) . AAEATARIRRY
(Literary knowledge a5

containing similes are written, and then their elements are determined.) Similarity) (Session 11:
s ol Q] “il)] Q'j&‘juﬁ“’l" b ogd go aidyi alazr diged diz Sl (gl p 455 59, 28/02/2024)
iles fpeme 1y a5 ) 09 azs w11 515 0S T
(Several example sentences are written on the board to consolidate them so that students (Consolidation)
can first determine their structure and, if the structure is a simile, determine the elements
of the simile.)
) T .. 05551 ol
g o Cozeo Gligel Jmils b b degl Covased 0590 40 lay] B . o
. e ) (Motivation SR g Ol Woad>
(First, the character of Abu Ali Sina is discussed with the students.) X
Creation) (Read and Liegs 5 e VEYNAYNY
ouilys pligel 2ils Jawgs puyd ol 5l am 5 (0:F0 Glo) Jliege 5 oy oleilbsy iales O Ay think (Session 12:
Bu'Ali and Bahmaniar) 03/03/2024)

e o Gl oy i S S ailg> > )0 9 948 o6 (Teaching Body)




Tech. of Edu. J. 19(2): 413-430, Spring 2025 (FYY)

VFoF Jlg oF o los N9 il (i ja0l (555U8 code 4y i

bl grb

(Session Description)

sigel Egde
(Educational Topic)

Ol

(Sessions)

(Students are asked to identify the main plot of the story based on the animation and lesson
text of the animation of Bu Ali and Bahmaniar (time 5:45). After that, the lesson is read by
the students, and the meaning of important words in the lesson is explained while reading.)

oz |y Gliwls Lol polie oy0 (e g oleibigy bl B ogd oo aiwles l5sel il 5
(Students are asked to identify the main elements of the story based on the animation and
the lesson text.)
B9 0 Cummo 33 pa Sludl Cams § ] me (B 555050 la]
(First, we will talk about self-esteem, its meaning, and the human personality of each
individual.)
Lo oy ol 5l am 5 (V10 gley) 10l 98 1gdmm jaelany GlacylS> Llaibs Sigles
ol slaal)T 5 (sixe 5 w50 ot S S (5S> 50 5 358 o0 ol el il
Bedse Ol
(An animated presentation of Saadi's instructive stories: Two Brothers (time 11:15) and then
the lesson is read by the students, and while reading, the meaning of the important words
of the lesson and the meaning and arrangements of the verses of the lesson are explained.)
WS Gl 1) 48 e CulSs 5l aST (Gl aS sgh e aules l5eel 2l )
(Students are asked to state the conclusion they draw from the story.)

Ol 1y Ol slacsglis a5 05 o aiwlss (550l 2l 51 g oo WIS ol 4z g IS G L

(A flower and a bud are brought into the classroom and students are asked to describe their
differences.)
5 0900 oailss 55l 1l Lawgs o T 5w 50100 ley) (S 3l lailisy Graled

D3en Ol 0 Sl glaalyl g (e g ()3 e DB (e Gl (e 5o
(The animation "The Secret of Life" is shown (time 1:05) and then the lesson is read by the
students, and while reading, the meaning of the important words of the lesson and the
meaning and arrangement of the verses of the lesson are explained.)

OLBos3 Cpmzman 38 Gl | 0558 se liwls 51aS (glaz a5 04 oo dles l5gal siils
sl ansls globlio po b g asms 13 I8 g azue gl |,

(Students are asked to express the conclusion they draw from the story, as well as to put
themselves in the place of the bud and the flower and have a debate with each other.)

a5 Sygleez 5 &35 Osilom lr bt n 4w pligeltdls o 50
(Three questionnaires for the post-test were distributed and collected among the students.)

(Consolidation)

05551 ol
(Motivation
Creation)
oS> V'YWoanl>
] (The story of aslei)| 5 pee VE-YNNYVE
(Teaching Body) (Session 13:
Omar Garanmayeh) 06/03/2024)
: -
(Consolidation)
0 1255 olw!
(Motivation
Creation)
VFal>
5 m2,lez oy :
JA) ) (Lesson fourteen  5uj; 5, SRS
(Teaching Body) (Session 14:
The secret of life) |
10/03/2024)
: -
(Consolidation)
. ; okl
05,5 93 2 3l g3l VR
(Post-test from both
groups) (End:
28/04/2024)

SH 0 QBaSES L wl fesd hagh 0 pBases s
ings o1l o aslol 4y Liled pae &0y ey Slid>

S oBails DN ateS bawg 1 5825 al Jlisrgn BT O
(IR.YAZD.REC.1403.066 5M51 o) wis ol

aazsly

aly 53 ool il B s sl aghy (heosi slaaily (el
g oielojl 09,8 30 (Moo 00) i ¥e (gl ;0 alSES b witi
ilasls a8 09,5 10 (do,0 B0) a5 Ve

S el e Sile e ialesl 09,5 )0 S i on ¥ Jguz ol
IRl 0geilitn 4 Cas Geajlm 50 o slaadie 5 B
e el Gl PSS 09 0 s Sl atils 2 B
o 2318 g5 8

05931 9 (sheans St Sliloed Sl ped aSleo cialejT 09,5 5
heazs ite Sliles Sl ped g g b Sl 33l (03] ey 42

JSS lad Sler oy Blaallogls s | Sl giie
e o j90] al3lae Slud> glgime .ol (Gigoole.com) plSeils
sBisel SIS 5 St psle plaanie anl 5 o) Sl
Lo »oodle odjsel Al clile (b o 0
38 Sy llaialads jl s pole ojg> 50 (Al Llaicelo
9 SRS 5 5yl sladils; aadie 5 Jonls 4l plaasis
RSy Gy 5 Dbl s Dledlbl (5 )5ld laasne I i Sy
solaiedy b oslitul gy S 5 Sllel o> olkicels )l
gl 93 ;5 9 SPSS25 [38le 5 5l fgy (nl 5o aosls flovisa 125
ol Jelod) bltal 5 Qlane Syl 5 (2S0e) (hros

i 0ol (o yaitioniz uils 68 oo 5 0 yuiioSs
g Blaal 5,50 50 Sligel il o cpally 4 DG SllixNo
oS asbicgls,) 351 g ojlal cenS b gl (al2l 5 A o0ls asys
oSl il wleyme b alal o pilly 4 05 5355 il |
o Slol anie wSme ab ool gluebl sasl  Cuwsd



H. Hassani et al.

(FYY)

ohlKas g s (ew

Slhasil ¢ Jow) adlie )z il @I S5 usite o5 (pl waz gl
Coite Sliloen) ang 95 1o s Sllbes riie g (Lo 5 S0
S eadlie (cwyp Coz il (hrars ghie Sllxes 5 (Joaxs
SE S 0y guyp Stz 5 (1555L) o pieniz llssS el

555 Sl 42315 423 BB (25 (55l Sy 4 S 305l 50
Coond jo a8 Cewl 4l 42 BB s (oKl () o30S 09,5
a3 S 13 wyp 950 Olyesd ol (g loloe ((blawl glaassl

sl 00l eolazwl (wb)l”_f) o)MJJ WL)‘”S J.a.l?u )‘ d)b
09,5 S5 4 LDUT &L{bc\ﬂ}a5bl...m Slbes g 3> S 6 yxiio jlre Bl yzil 4 v“il:‘"’ ¥ Jgu
Table 2: Mean and Standard Deviation of Creative Thinking Variables and Academic Emotions and Their Components by Group
o33l o9l
(Post-test) (Pre-test) _
Slal 09,5 presa
e Sl BRI e Bzl Sl (Dimensions) (Group) (Variable)
(Standard (l\"/lea"n) (Standard (l\«/lea"n)
Deviation) Deviation)
2.97 23.53 4.16 17.66 (Fluency) u=JL....;
3.75 22.9 4.58 17.66 (Flexibility) c3Uaxs!
4.03 21.03 5.41 16.3 (Originality) ,5! Simbey
X (Experiment)
3.20 22.86 3.32 19.6 (Elaboration) laws
11.17 90.33 14.15 71.33 B S5 5 oyed S S
(Total Score of Creative Thinking) S S
Creative )
3.54 17.53 3.1 17.36 (Fluency) u=JL....; (Thinking
4.21 17.8 3.79 17.87 (Flexibility) <3Uassl
4.86 17.43 4.94 17.6 (Originality) S Jrs
Control
5.6 19.16 5.28 19.43 (Elaboration) laws ( )
12.51 71.93 12.19 72.23 S S S 0yl
(Total Score of Creative Thinking)
14.64 93.63 7.93 81.16 (AT e i
(Positive Academic Emotions) il
5 s Sblbes (Experiment) ol
22.79 90.86 293 119.06 ke (e Sl Sl
(Negative Academic Emotions) .
‘_J.,_.apu
14.55 81.73 14.89 81.63 CE e R Academic )
(Positive Academic Emotions) (Emotions
(Control) s
5 ol
31.22 118.06 37.16 118.96 B i R
(Negative Academic Emotions)
Ol leadlye g o yite Slpad 95 990 Jlo i o) 6l Shigmgmald el ¥ Jgur
Table 3: Shapiro-Wilk Test for Assessing the Normality of the Distribution of Variable Scores and Their Components
lolixe pelaws 51 5
ololize Sl Az (Statistic) o,Lel (Component) aal3e (Variable) .
(Sig.) (df)
0.21 60 0.97 (Fluidity) GJL“.:
0.13 60 0.97 (Flexibility) 8lass!
0.4 60 0.97 (Initiative) 5l D S
Creative Thinkin
0.04 60 0.69 (Expansion) Laws ( e
0.11 60 0.97 Total ) > ,S&5 IS 0503
(Score of Creative Thinking
08 60 0.98 heas Sote Slibnes
(Positive Academic Emotions) Academic ) Jrass Sllxs
axs | e Slbes Emotions
0.15 60 0.97 AT (st =R (

(Negative Academic Emotions)
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Table 4: Examination of Variance Homogeneity for Research Variables and Their Components

& holins mhaw (z ) pgo o3l ax 0 (©y90) Jol gol3l az o Levene's) gl o,lol (Component) 4lge (Variable) .
(Sig.) (Second DF (denominator)) (First DF (numerator)) (statistic 3
0.47 58 1 0.52 (Fluidity)  Jlww
0.37 58 1 0.82 (Flexibility) 8lass!

0.49 58 1 0.48 Initiati (Cd . .
(Initiative) <y &b;ﬁ
0.004 58 1 9.16 (Expansion) law. (Creative Thinking)
D> S S 005
0.23 58 1 143 Total Score of Creative )
(Thinking
oo e Sl
0.11 58 1 2.51 Positive Academic )
(Emotions Jrazi Slles
e e Sl (Academic Emotions)
0.04 58 1 4.64

Negative Academic )
(Emotions

hrazs Sl 5 D> S i 5 pllon 5lojoite G35 cod (SKed (2 oy D Jou

Table 5: Examination of the Homogeneity Assumption of Regression Slopes for Concurrent and Independent Variables of Creative Thinking and Academic Emotions

s Ol ey | Sheimeere
& ol F &g ¢ ?Df).) Sumof) aw g5 (Source) gio (Component) aal§e
(Sig.) (Mean Squares) (Squares Type
St yg0] 4
0.18 1.87 12.25 1 12.25 29 F o9l (Fluidity)  Jlew
(Pre-test*Group)
0.07 373 34.66 1 34.66 09,5 %0505 ey (Flexibility) <lass!
(Pre-test*Group)
ERTSI e o
0.07 3.45 18.49 1 18.49 237 #0505 et (Initiative) LS| Creative )
(Pre-test*Group) .
B ~ (Thinking
0.11 2.71 12.4 1 12.4 09,5 #0905l e (Expansion) la..
(Pre-test*Group)
S ool i N .
0.16 2.02 135.39 1 135.39 290 092 G S S ol
(Pre-test*Group) (Total Score of Creative Thinking)
Fat - antl i T
0.18 1.8 186.75 1 186.75 295 #0905l (o oo Sl Sl
(Pre-test*Group) (Positive Academic Emotions) .
Tt el & P YNT T
0.08 3.21 353.37 1 353.37 0975 #0983l A sk ghie Olilor Academic )
(Pre-test*Group) (Negative Academic Emotions) (Emotions

sz Sllxes 5 > Sa5 gloailie sl il s Sloms yile 6l y Cuz (WS Qﬁ*‘)'] s # i
Table 6: Results of the Box Test for Equality of Covariance Matrices for Creative Thinking Components and Academic Emotions

(Sig.) (s loline xlaws Df2 Df1 F (Statistics) o, Lol
0.02 16082.86 10 2.13 23.08 (Creative Thinking) M Sas
0.18 6005520 3 1.61 5.04 (Academic Emotions)  Jeass Sllxs
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Table 7: Multivariate Tests (MANOVA) for Components of Creative Thinking and Academic Emotions

[ PREN
297 6ol o df W df ans 8 S -
Eta) (Test Name) (y50;! ol
Sig.) (Error df) (Hypothesis df) (Value)
(Squared
5 cyges]
0.64 0.001 51 4 22.86 0.64 & 090
(Pillai's Trace Test)
0.64 0.001 51 4 22.86 035 kg slowsY (30 Slles
Wilks' Lambda Test o
( Sidia il oyge3 ) .
0.64 0.001 51 4 22.86 1.79 T OF) Academic )
(Hotelling's Trace Test) (Emotions
0.64 0.001 51 4 22.86 1.79 Sy A P S0R 08%)
(Largest Root Test)
5 ygesl
0.64 0.001 55 2 49.74 0.64 @ 090
(Pillai's Trace Test)
0.64 0.001 55 2 49.74 0.35 by sl o905 Sl
Wilks' Lambda Test .
( I A : ) o
0.64 0.001 55 2 49.74 1.8 Sk Sl gejl Academic )
(Hotelling's Trace Test) (Emotions
0.64 0.001 55 2 49.74 1.8 S A P S0R 08%)

Largest Root Test))
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Table 8: Results of one-way analysis of covariance in the context of MANOVA for components of creative thinking and academic emotions, and one-way analysis of
covariance for the overall score of creative thinking

] “ . - ) & 2 - e
[H{SPRCN &l mlaws ; Slygdme (uSilo ol az o i (Component) ailse JUeto
(Eta Squared) (Sig.) (Mean Squares) (Df) 297 (Variable)
(Sum Squares)
0.58 0/001 74.99 504.03 1 504.03 (Fluidity) JL.M:
0.43 0.001 40.82 379.77 1 379.77 (Flexibility) 8Uasl Sl
0.49 0.001 52.19 306.87 1 306.87 (Initiative) )lS;;).I -
0.39 0.001 34.85 163.82 1 163.82 (Expansion) laws Academic )
N . (Emotions
0.56 0.001 74.08 5031.88 1 5031.88 d){> )Sw JS o
(Total Score of Creative Thinking)
e A - L; .- L;
0.28 0.001 21.94 2273.06 1 2273.06 (ke oo Sl o
(Positive Academic Emotions) o
0.54 0.001 65.38 11250.11 1 11250.11 (hras e Sl Academic )
(Negative Academic Emotions) (Emotions
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Table 9: Bonferroni post hoc test to determine the effect of training on creative thinking and academic emotions
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(deviation error (Difference of means)
0.001 0.68 5.93 (Control) J 8 (Test) Liolos] (Fluidity)  Jlw
0.001 0.8 5.14 (Control) J s (Test) &L‘,j’l (Flexibility) 3l
- G HEVN
0.001 0.64 4.62 (Control) J s (Test) iles! (Initiative) ISl i
0.001 0.57 3.38 (Control) J S (Test) Liolos] (Expansion) la.. Acac;emic)
D Sa5 S 0 e (Emotions
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(Thinking
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ABSTRACT

Nowadays, one of the major concerns in the field of mental
Received: 18 August 2024 health and education is the excessive use of virtual social networks among adolescents. This
Reviewed: 30 September 2024 phenomenon, due to the expansion of communication technologies and the widespread
Revised: 09 November 2024 availability of digital tools, has become an inseparable part of teenagers’ daily lives. Excessive
Accepted: 12 January 2025 use of these networks can have various impacts on different psychological, social, and

academic dimensions. Therefore, identifying the factors associated with the level of social
network use is highly important for researchers in psychology, education, and media studies.

KEYWORDS: In this regard, previous research has indicated that cognitive skills such as executive
Social Networks functions—including abilities like self-management, planning, problem-solving, and
Executive Functions behavioral inhibition—and also media literacy skills as an important tool for interacting
Media literacy critically and intelligently with media content, can influence the extent of social network use.

Accordingly, the present study aimed to investigate the differences in executive functions and
media literacy based on the level of social network use among students.

* Corresponding author m The research method was descriptive and causal-comparative. The statistical
£ 7. samimi@um.ac.ir population consisted of 2,400 male students in the first year of middle school in Khash during
@ (+9854) 35314303 the academic year 2023-2024. Out of this population, 100 students with low use of social

networks and 100 students with high use of social networks were selected using available
sampling and online participation as the research sample. To collect data, the study used
Social Network Addiction Questionnaire developed by Khajeh Ahmadi et al. (2017), the
Philosophical Media Literacy Questionnaire (2014), and Barkley Deficits in Executive
Functioning Scale (2011). Data analysis was performed using descriptive statistics indicators
such as mean, standard deviation, frequency, and frequency percentage, as well as inferential
statistics including multivariate analysis of variance (MANOVA), while respecting its
assumptions such as normal distribution of scores and homogeneity of variance-covariance
matrices. The significance level was set at 0.05, and analyses were conducted using SPSS
version 27.

[EIFINEE The findings indicated that there was no significant difference between the two
groups in terms of age and gender. To ensure matching between the groups, chi-square test
for gender and independent t-test for age were conducted. The results showed that the chi-
square test was not significant for gender (p=0.86) and the t-test was not significant for age
(p=0.73), confirming that the groups were homogeneous with regard to these demographic
variables. Furthermore, the inferential analysis revealed a significant difference in executive
functions and all its components (including time self-management, self-organization/
problem-solving, self-control/inhibition, self-motivation, and emotion self-regulation)
between students with low and high use of social networks. Similarly, a significant difference
was found considering media literacy and all its components (including message
comprehension, message purposes, message selection, critical view of messages, and critical
analysis of messages) between the two groups. Students with lower use of social networks
demonstrated higher executive functions and media literacy compared to the students with
higher use of social networks.

Based on the findings of this study, it can be concluded that students with
different levels of social network use exhibit different cognitive statuses and media literacy
skills. Specifically, excessive use of virtual social networks is associated with negative
consequences in cognitive and media literacy domains. These findings highlight the
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importance of focusing on training cognitive skills and enhancing media literacy among
students to reduce the adverse effects of excessive social network use. Therefore, it is
recommended to develop and implement educational programs aimed at improving
executive functions and media literacy in students so that their use of social networks can be
directed toward more positive and constructive outcomes while minimizing potential harms.
Such programs could include workshops, practical activities, and innovative teaching
strategies integrated into school curricula. The results of this study can serve as a foundation
for designing educational and psychological interventions to promote mental health and

cognitive empowerment among adolescents.
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Table 1: Demographic characteristics of participants in research groups
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Table 2: Descriptive characteristics of research variables
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Table 3: Results of multivariate analysis of variance (MANOVA) for executive functions and media literacy between the two groups
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EETELGIT T o) JETEHYEEY Today, instruction and learning in old models are not responsive
for the learners of the current generation; many studies claim that this generation has different

characteristics. According to the distinctive characteristics of this generation, the educational
system must respond to their needs. Therefore, the current research aimed to identify the
preferred teaching style of digital natives and construct and validate a scale to measure it.

To achieve the goal of the research, a mixed exploratory design research of

instrumental development type was used. In the first stage, 15 students with the characteristics
of digital natives in Birjand University, who were identified through the Digital Native
Assessment Scale, were given standardized open-ended questions and were interviewed in
depth with general guide approach. Interview documents were analyzed using interpretational
analysis. In the second step, the results of the first step were organized in the form of a scale to
measure the preferred teaching style of digital natives. Then, the designed tool was
implemented using the descriptive-survey research method and selecting a sample of 348
students with a combined method (stratified and cluster sampling) from the community of
11,368 students of Birjand University.
m In the first stage, fourteen categories including attention, class atmosphere, goals,
prefer image over text, thriving on instant gratification, interaction, motivation, technology
integration in teaching, preferred content, multitasking, presentation method, teaching time,
teamwork and evaluation were discovered. Based on the results of this stage, the scale was
designed and implemented. The results of exploratory factor analysis with the analysis of the
main components led to the identification of 31 items with high factor load in 7 components.
This questionnaire explained 60.13% of the changes in the preferred teaching style of digital
natives in the present research population. The reliability of the total questionnaire was 0.92
and all seven components had the desired reliability.

The study showed that the new generation of learners considered the informal
atmosphere and moderation in behavior as part of the requirements of the classroom
atmosphere. They prefer real examples and expressions of related or unrelated funny
recollections to be attractive activities in attracting attention. Digital native learners prefer
professors to express their standards and expectations clearly at the beginning of the semester
and believe that this will regulate the student's behavior with the professor expectations and
standards. They also emphasize the 70% preference of images over text in presentations. They
do not like the teaching method of speech. Using music, PowerPoint, searching through mobile
phone and showing movies are the preferred technologies of this generation. They prefer quick
feedback, especially on social networks. They prefer face-to-face interaction with professors
over other types of interaction. They are against teaching according to the syllabus of the lesson
and prefer professors to emphasize on practical material by presenting examples. They are
comfortable with multitasking (doing several tasks at the same time) in class, especially if these
activities are mobile based. They prefer that the duration of teaching is one hour or less and its
timing is adjusted according to the needs of the students. In the end, it is suggested that
professors, university lecturers, and instructional designers, while paying attention to
generational differences and taking into account the instructional preferences of the new
generation, take steps to improve learning and increase the motivation of learners and adapt
their approach to the instructional needs of the new generation.
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Table 2: Sampling adequacy and Bartlett's sphericity for digital natives' preferred
teaching style scale
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Table 3: Components and rotated factor loading of digital natives preferred teaching style scale
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41. | prefer doing group assignments for sharing collective ideas.
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EEECICEG LNl S EF Learning is the most important goal of any educational system,
which is influenced by many factors such as the type of thinking, educational content, learning

style, learner's motivation and interest, personality traits, suitable environment, family
factors, society, and the quality of the instructor. Monitoring learners' visual attention with
the help of eye tracking technology provides information about how they interact with various
forms and educational content, as well as how they learn. In general, it can be said that
whenever we need information that shows human cognitive processes during various
activities, observing eye movements along with other data that are referred to as objective
measurement tools can open the way for our research. This research aims to investigate the
effect of a number of factors such as the type of educational content (visual or written),
learning style (visual or reading/writing), personality type (extrovert or introvert) and visual
attention (fixation duration and fixation count), on increasing or reducing the learning rate of
management students, designed in the electronic learning space.

This research employed a pre-experimental approach to examine the topic. The

study's statistical population consisted of management students at various levels in Tehran's
state universities. Through simple non-probability voluntary sampling, 44 students were
selected and randomly assigned to two experimental groups: recipients of visual and written
educational content. Inclusion criteria were enrollment in management programs and
willingness to participate. Data was collected using four online questionnaires (course exam,
Goldberg's Big Five personality traits, VARK learning styles, demographics), and a Tobii fixed
eye-tracking device in a laboratory setting. Inferential statistics like independent samples t-
tests and Pearson correlation were used for data analysis and hypothesis testing. Moderation
and mediation roles were assessed using Andrew Hayes' PROCESS macro.
In order to ensure the validity of the test and the eye tracking device, the four steps of
explaining the purpose of the test, calibration, performing the main test and also getting
feedback from the participants after the test were done. Also, in order to establish the validity
and reliability of the test, the subjects participated in the test without prior knowledge and
knowledge about the subject of education. On the other hand, VARK's learning styles
questionnaires and Goldberg's 5 big personality factors had the required validity and
reliability due to their standard nature, and the test questions also had internal validity, form
and content, and its reliability was based on the Coder-Richardson method, number 0.7627
was reported, which indicates its proper reliability.

People with a visual learning style would learn better with visual content and would
have more attention (concentration), while people with a reading-writing learning style would
concentrate and learn better when working with textual and written content. Also, the
learning rate of extroverted people increased in written content and introverted people in
visual content. But their visual attention may increase or decrease. On the other hand, the
mediation relationships, visual attention, in the relationship between the type of educational
content and the learning rate, were not statistically confirmed.

Based on the findings of the research, people with visual learning style or
introversion learned more when faced with visual educational content. Also, as regards
people with reading/writing learning style or extroversion characteristic, their learning
improved when faced with written educational content. It should be noted that the extent of
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learning in the face of an electronic educational content was not a function of visual attention,
and it is likely that it depends on other factors such as what was found in this research, i.e.
personality traits or learning style of people, how the person acts and how to learn. Of course,
more attention and focus on educational issues may lead to more learning, but the problem
is that in all people, this attention is not visual attention and it does not happen by seeing,

and it can be different from one person to another.
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Our public key hash is our bitcoin address or
identity and the private key is our password.

(Digital signature) Jlusus sbawl
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It is a mathematical scheme for verifying the
validity of digital messages or documents.
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Public and private key encryption:
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Fig. 2: The sixth slide of pictorial content



Tech. of Edu. J. 19(2): 455-474, Spring 2025

(F£Y) VFoF Jlg oF o los N9 il (i ja0l (555U8 code 4y i

s oyl gl olaisl jsbay 5 ond oolyb oadadl,l bjse]
By 2 Sl g g sl o (sl g o Cesload (g0
2 @l oyed (nlpli 05 (g0 28l ) Ll Sy 0aiS S b imemo
abtmryy (rl 0pS HI3V e Bt sl o Cedl e 958
by Ojgoa 5 0l (b 6550h Gl @80 Lo jshaieas
o 9 A e S5 aid ygeil opl .28 F 15 Bans eS8 Last s
03031 5 Siales] (6135 0 Oloj o 155 2 (50l (sl ssalis |
s3> 9 0d pelal JBanseS lie culss 5 Sl 5k SLlS” 0
Slyms oaalie 00} 68, 1, (5 550k oS ole Lo og aililbogls (L
L oolydl wals S 5 Wogs Juo Julse plu g Canlosgs ‘5;2;)'}@]
S5 48,5 Jseil (ajgal osalie Sl oS g5dse (l 4 ple
A ol 5l g i BT g T sl 550k S1as oS witils aw
Glyime 5 @date Sl sus Hhb adl i, woe Glees
St o5l i hmios o5 Bood B Ly g 05 oo &) 3
sl 5Hd g B Oygoas o (03] Asliies 09 Ll yon
Ve aS wings ol5T ggige ol 51 oldl 5 351 00 okas b asb iy
Ol i on ) 6550k 5 Sl o 05T & bgye sl lges
ool Uy 35T cdol sy S 6yl elts 5 el 51 sl jins
2 Vsw Glosez 0555 5 0l (b (izren g 03g 10595
Wl QB eS8 asdal & oo Bl cel by glas
oLt ¥l glab o b a4y «ialoj plasl 5 cy5051 51 ey S8
5 el il (eled a5 b (b laigTay SVl 00T e
oo S5 Ly g0l (slaadlal galad 51 50,80 S0 j0 1) £5050
ooigel b oVl cwols 4 ialesl 51 e ol81 ogeas ol
Eoro 5l B aS conl [S3 4y o3 yioren 1038 S o )Lil ouds cumlie
aob sy alox 5l asl iy olad daosls (5)glanz anl)3
33 Caz wud agd Bl Gl 5 ey a3l Sl gine
0aSiils S g olRislosl Cu e 9 edsiane (T oY (sljoee
s sl 9B g gy 3l g 5 00 Lol e olSils S ke
5 iy ) o Gkl besls g yslaer 5 Gilesl 61!
S S G Sk ) ad plo by slaasl i
S 5 higel esalin Sl BASES S 5 cbl Sl
adF a0 pslaie rend a5 (6,500 B 50 dag)] i SIS >
ALl o Bl yioran .aiols o grwly ol iy OV 45 dgs0als
Exose onl &S wols Fealy SYI5w 4y (Bj9al (Slyions cnalive 5l an
Olabl w392 s oaalie 5 (5 5ol amts lagealy Lo &Sl
Ol ladsl sy S8 5 JoaSS 1) Bhono mo g 313 (o0 (s LA
053 p3Y (s, Sl el @izme ael i i 5 (o Sl o0

FEw
@ bgye OYlge SESS el Gupd 5 Sl cups eizes
Sl Glpd0 cupd 5 0sd drnlms (SO (i it (e

Wl colod ool iy 5 IV B Y s osl 4o SVl sl

lag ] bl 5 2y 5 2ot I

3 @9 b piz gbo,y oBiws Giyb 5l sl axsi sleosls
Gl5ime) pPhy (bl o esalie G g elKiyle] L
Glodal jiw  JoST L aosls plu pizon g (slailn,nux u;w)}a—‘
Wamloals oolarl Qyo)‘—‘u.q: Slgieas o] SYlgu ) iy oS s
LT (2Ll 5 2l 5 555 e Il 0 SSE @ adlsl 5w (5510
oy o)L.i'.»l

5 Sy Shisel Glsime g95 90 isluilyiz isel (slyimo ()
S Sl s alel g8 50 sl s ksl

S 4 bgyye slaosls (T ool slocw dolfn (&
Gk 3ol 0se3l 5 Gl plal 5l g alalidle s ligzmtils 5 5ok
SIS Rl s SKals s awgs VAAY Lo o S asl iy
Sbus g oLl Glp e lpl wcwloas b ailies
— Sy g i g lgs shol adlge Loz elly ol g LSl
e VP Jels bty 39500 Lot (S5 g (SRS
Syl o,lal badie ol 51 (SO a4 anF e a5 cl glan F ke
ol &S S Gl |y anE S5l Qe wuly oo B aimsguly
A8 oo pold | oz S0l sl olulis Il (S5
shel g oas (3)leds adlie yo b e e slacoliesl slasi )3 50 (ol
O jltel JBla 05 o drnlne (550l S 2 gl 2l
b Caslosgy sl — Sailsm g 5 lus 6 F0l slocSuw Oyl 5
Aol iy ol gl (atrie S 50 cpl 51 (SO 4 o8l bl
Ol bl 5l pla a5 csloas (3155 138 )T 2lis il o 2
RPN

e ol 0 i STpdlS Caand Sip ol D acliiny (7
Sl (1333) Sl Comsess 55 ole gy o libin] asl i
0 Jols Il s ssliial Jlsmtils Srasd Sy Lot
(57970l S et ol s my &5 Cwl S
@bl 1y $)laeaily 5 6 p3y@le5 o & (59925 (2S00
cirb Gololy lagealy 5 998 o0 odpzin 4155 V0 L dw 2 05 e
6,350 o5 €piblye SlS» b «palbue SLlSY 51 (slax oz &,
039 215 09,325 09 m p ol 55 o5 caddllan (l 3 L wilons
o gl Pl Al 5l ( Syl 4 barye 050 ol jebas
VO (@S 0sr Shs lr tlisS GWI cayrs 5 sl o5y
S50k Ol a5y (rl 5 e Gpei] Al ol iy (3
A8 2bj,l sy asloaoee asl sty G 5l eslaul b (b goriils

Sl 51 aS vg glan ¥ ez e Ve Jold ael iy ool



F. Amin, S. Veisikhani

I (g [l o] s 35

s L] GEALSES 1 e 4 T oSl
ouSils gl Cigles (Simlan b 3axe Langy olojg; aslel jo
5 iy 5l e g 0 e ialesl )15 S S
gl A eSShs jsbay adr o 0 canxlye lojo)lyo (Ldbogls
B 595 S sy (bl @l 0 )3 00l (g p5lpaz 5 axdly jpa>
ool el b g ool (b @lBtulesl o ol 3l 55 o> |
3 S oo 4 GralesT oo o izmen 5 oS —ilojl JalS
Pisel gs—e g Galesl sl o9 aile aile oo Sl Jd
Gize al gy olesl (g8 B o oawises, 4 g

L Sl yeds]

ST asbcsls, p,8 lanl ol iole;l 4 asxl o 5l awy bgils
ol 388,5 o Lsal 5 aallan 1, oISt log] (5 o 3 25,5
R e e ERCC B R IE SR
S 5s )8 nl il adend S sld oo (Slrdgs 5 SRy Sloal
o 4y 925l s ilo c0 (B0 03 1500 dStus g 0diS S L
b i) TY iled domi o oS bl o o ol olS_iule]
4 55 ol i oo, olSEs o LS V- VIRV iy,
Ao G5 o Linlos domins b o] alols v o 595 st )]
e 45 b lgt HEALSES e §l 5 0 walass Za s
Oinled azio 1) 055 oSS it ral> 095 Jaio jo (iule]
6,095 ol o 4l 5l eolaiwl b celw 4 (40,5 oS5 51 5 05,100,
S auS eS8, 5 oS 5 Bolay slael adgl Al a4 azgi b oS
355 0yl Galap—iaz o Bes il sl sl (59l e 50
Yo ol ConaS dgel (slgiome 500l o)lg asliy yo coS S, h
SHIFSS 2 35 705 b (2 Egudga b ogroad 4135 Sl o aido
i ge ools Galed ol ey g (nsSan

ol Bl 51 g0l V15w a5 o)ls cpl 51 oyLid a5 s0gs +/Y YL
sl mly g Vb (6 T3k Lol o ol Sared j05 5 (5w
VY Jget b asliinn (nl (bl rizmes alosgy o lusliul
aS 0l 155 HIVETY sae g oo dewle (yguwd o - 1065 i,

sl o cenilie (LU 5l s
olaws g Condd loy Dow T0bii X2-30 <ol puiz Sbo, olSiws (o
Wi ol gl axg Glsea Glagh onl 5o gl & cos
Baslejl Lo 3 5 o5 ol pizr obs, olfiws aliwga
oimlesl o)l 0 o Soge;l (L8 Sledbl 5 cuind pae .ol (5 5o 5l
o byl 5lo,em3b el o g obesl glal jo i oged 0, ]IS
§ CBS pizmen 3938l mi> ol sleesls jLiel 4 ¢ iolejT slps!
bl pled Jlme Slsl 5 (:Silos Glyiedr o @y olfiws Cmo
@F Sy S jo 0gh o dnlre oSws Lawgd oul oS
bl i 98 (gl o lailiwl 5 JToas! bl s <o Sibe yl5me
Jleasl 55 lasbiwl dal i 40 olKiws Covo yljue uSls g a0 + /¥
Ol dalsl 5o [YF] canloas iy ya5 4z j0 +IVF L] i 90 (510
Syl Jawgs a5 iolesl cpl o oolaiwl 8,50 oKiws Cono o
OB anses lie olaws) calide baylpl jo wanloads ()18 298
Caloas &Sl)) (g pusin (olidg,y l5me ccalizre 2y (sLlg ) walisee

elej] pleil i,
laS i g loog,5 o JULS o aueMbl Lzl & b 5l ol o
O i 90 GloolSisls Cy e anl; lgoeails 5l selon]
o 50 bled Ojao ;o b ad Oges alizee abolas g o ol SL
b olasly Bk 5l Glgmiils aus o8 b a8 ilesl suhios
9 hazs 4 (o p o g a8 S LS| Bioe b (pdls ules

Tobii X2-30 gtz obs, ofiws Cono g &5 1) Jgax

Table 1: Accuracy and precision of Tobii X2-30 eye tracking device

N Accuracy (°) Precision (°)

Ideal conditions 20° 20 0.4 0.32
Large Gaze angles 25° 20 0.4 0.29
30° 20 0.4 0.30
lllumination variation 1 lux 19 1.0 0.51
600 lux 19 0.5 0.66
1000 lux 19 0.6 0.80
White background (300 lux) 16 0.7 0.97

Head position variation Z axis (40-90 cm) 19-20 0.4-1.0 0.32-0.76

Z axis (45-80 cm) 19-20 0.4-0.6 0.32-0.56

X axis 19-20 04-0.5 0.32-0.39

Y axis 19-20 04-0.5 0.30-0.34
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Table 2: Number and percentage of two-valued variables
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Table 4: Descriptive statistics of quantitative variables by separating two groups and with independent T homogeneity test
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Fig. 3: Moderating model of learning style in relation between educational content & learning rate
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virtual learning management systems
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ABSTRACT

Feedback is one of the most important factors in predicting,
Received: 31 July 2024 promoting, and improving the learning process, and its effective presentation, especially in
Reviewed: 09 September 2024 virtual education management systems, requires the use of precise scientific and practical
Revised: 18 October 2024 solutions. Feedback in virtual environments not only affects students’ learning, but also can
Accepted: 12 January 2025 increase the level of motivation, interaction, and self-regulation of the learners. However,

challenges such as learners' inattention to feedback, lack of emotional and educational
interactions, and lack of personalization of feedback have reduced its effectiveness in e-

KEYWORDS: learning systems. Therefore, the present study aimed to identify and examine effective
Virtual Learning feedback solutions in virtual education management systems.

Virtual Learning Management M This research is applied in terms of purpose and qualitative in terms of
System Educational Feedback methodology with a thematic analysis approach. The data collection tool was a semi-

structured interview, and the framework of interview questions was developed based on an
initial conceptual model, which was extracted based on theoretical foundations. The data

* Corresponding author were organized and analyzed in three stages (basic themes, organizing themes, and
& Es.jafari@sbu.ac.ir overarching themes) using MaxQDA software. After extracting the concepts, they were
@ (+98912)7055909 classified into components and categories.The population of the present study consisted of

all experts in the fields of information technology management and e-learning. The research
sample consisted of 10 of these experts who were selected based on a purposive and
criterion-based sampling method. The inclusion criteria for sampling included education in
related fields (such as information technology management and information technology
engineering) and practical experience in designing and working with virtual education
management systems. The interviews continued until theoretical saturation was reached;
This means that after interviewing 10 people, no new codes were identified compared to
previous interviews. This point was considered as the theoretical saturation point, which
indicates the adequacy of sample diversity. In order to validate the findings, the member
check method and Cohen's Kappa index were used. Two interviews were randomly selected
and the coded concepts were presented to the participants for confirmation. Also, the level
of agreement between the two coders was calculated based on Cohen's Kappa index, which
was 0.78, indicating high coding validity.

The research findings showed that effective feedback solutions in virtual learning
management systems were classified into 52 subcomponents, 11 components, and 3 main
categories. These categories included educational, implementation, and technical solutions,
each of which played an important role in improving the quality of feedback in e-learning.
Technical solutions included such concepts as visualizing feedback, diversifying assessment
technologies, using diverse feedback sources, automating the feedback process, and utilizing
natural language processing tools that help optimize the quality of feedback in virtual learning
environments. Educational solutions emphasized feedback management, providing
personalized feedback, diversifying assessment methods, and optimizing resource and
content management to increase learner engagement and understanding of the feedback
received. Also, implementation solutions included using continuous data to improve feedback
processes, analyzing feedback accurately, and tracking feedback provided to learners, which
played an important role in increasing the effectiveness of educational feedback.
(T In addition to the educational field, those involved in virtual learning
management systems should use a variety of solutions in the technical and administrative
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dimensions to provide effective feedback. In the educational field, personalizing feedback and
using modern assessment methods are essential; in the technical field, utilizing new
technologies, artificial intelligence, and automating feedback is important; and in the
administrative field, continuous data analysis and feedback tracking should be considered.
Therefore, a one-dimensional approach to feedback is not efficient, and to achieve the
desired effectiveness, all these dimensions must be considered simultaneously.
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Researchers have analyzed theoretical models of the distance
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The results of the research show that in about 65% of studies,
automated feedback increases student performance; about
46% of studies have provided no evidence of reduced

instructor workload due to automated feedback; and about
82% of studies have shown that there is no evidence that

manual feedback is more effective than automated feedback.
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This study showed that quality feedback can play an important descriptive phenomenology wblaasy
role in improving student learning (virtual and in-person). Quality components of
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engineering schools: a
phenomenological study
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Success in online teaching in higher education is down to
technology, instructional design, and human factors.
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Online Teaching in Higher
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Figure 2: Sample paragraph analyzed to identify open codes
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Figure 2: Density of identified codes among experts
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Table 2: Research findings (categories, components, subcomponents and their definitions)
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Gamification elements can be integrated into assessments to make them

engaging and interactive. These assessments often provide immediate
feedback and encourage students to learn.
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In this model, the focus is on the quality of feedback, not just grades or 2D 8 g 2 ‘5
scores. It emphasizes the importance of constructive and meaningful & ..%’j N g
feedback that supports learning. o ;3 é
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This idea emphasizes that assessment is an integral part of the learning _:l 9 § 2 \'% §
process itself. Students actively participate in the assessment process and 9 < k}) a

use it to monitor their progress and make improvements.
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Assessment is very important as a tool for learning and self-development.
It includes activities such as self-assessment, goal setting, and feedback

that help students take ownership of their learning.
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We know that summative assessment is usually done at the end of a \Qj r_‘%
course or a specific learning unit. It assesses overall learning outcomes g
and measures what students have learned. In online learning, this can 3

include final exams, project submissions, or comprehensive assignments.
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Formative assessment is an ongoing process in which educators collect
data about student learning to make instructional decisions. This includes
providing feedback to help students improve throughout the learning

process. In an online LMS, formative assessments can include quizzes,
surveys, discussion boards, and self-assessments.
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Comparative analysis can also be helpful. Comparative analysis refers to
comparing performance data across courses, instructors, or time periods
to identify areas for improvement. Surveys and feedback for instructors

Collect feedback on teaching methods and instructor effectiveness to
help improve the quality of instruction.
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If training is competency-based, assessments are designed to measure 3 §
competencies with specific skills. In an online LMS, this can often be used k) %
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The collected data can be used to predict students' future progress and
provide relevant guidance.
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An LMS can track students' interactions with educational resources and % g E § g
their progress so that teachers can provide appropriate feedback. EN g
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To measure performance, techniques such as tests and exams can be
used to assess students' knowledge and skills, and progress tracking
systems can be used to monitor student progress in educational courses.
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Analysis of assessment results can be used to identify areas for Y g o«
improvement, and learning analytics can be used by analyzing data 3 ES
©
collected in the LMS. ® £
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We can use it very well to assess student knowledge and skills, obtain l § g
feedback, and track course completion and progress by monitoring a} ';
student progress in a course, including tracking completed assignments, ,’ g
completed modules, and time spent. 3 8
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We can connect our LMS with social media platforms to gather insights - ﬁ) u\!) 'g 52
and feedback from student discussions and interactions on social 4\ 4 s 5 ®©
channels. [ 9 E =
9 Shom Sl ol n g e Sl LIl ) (S ailoe a5 jsblen 4,8
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As you know, one of the most important and widely used tools for N a %
measuring and evaluating feedback is Business Intelligence (BI). 9 =
. e - 3 -
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To measure the performance of servers and the network, it is essential to B T‘E g g il E § ©
. T 5 9
monitor their performance to ensure optimal performance. %‘ \3 =7 a > =
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Performance measurement can be done using testing and exam

techniques to assess students' knowledge and skills, and progress
tracking systems can be used to monitor student progress in educational

courses.

Cyin 5759, Sleptunn
Progress Tracking Systems
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Gather students' opinions on the feedback process. Ask them to make

Soslenz
oils Sledlb|
Olyge!
Collecting
student data

suggestions on how to improve it.
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Surveys of students and instructors can help create a picture of the
classroom so that we can properly assess the quality of education.

Classroom
Imaging
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By providing prompt feedback on assignments and assessments, we can
create feedback loops. Timely feedback helps students improve.
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Feedback Loops
Using continuous data
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Iterative feedback is a good model that emphasizes rapid and frequent
cycles of feedback and revision. It can greatly help to improve feedback.

In an online LMS, this approach involves continuous updating of course
content and assessments based on feedback and student performance.
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Rapid Iterative Feedback
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Through these forms, students can evaluate the performance of
instructors and share their opinions about the instructor's presentation.

0,553 slop B
Feedback
Forms
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Discussio
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We can identify needs through dialogue and discussion. a
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Quizzes

One way to measure students' knowledge and skills in the LMS is to

Using Tests and ~ Conversa

create tests and questionnaires.
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Evaluation in online discussion forums to get feedback on individual 8 v
results 9

Online
Discussion
Forums
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To answer student questions and gather feedback, chatbots or Al
assistants can be implemented in the educational environment. These Al

systems can track and analyze user interactions to identify common
issues and areas for improvement.
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Interactive feedback
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Chatbots and Al Assistants
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To assess the effectiveness of your video presentations, analyze video

engagement metrics, such as watch time and bounce rate. Tools like
YouTube Analytics or specialized video platforms can provide these

insights.
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Videos and Multimedia
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Create interactive videos and multimedia content to engage users more
and provide feedback on the content.
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Creating sections for questions and answers in the educational system

allows users to ask their questions and receive direct feedback from
professors and fellow students.

3 Ui g St
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Question and Answer
Systems
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Integrate various digital tools and platforms for assessment and 3 j % ] =
feedback. These tools could include online survey tools, plagiarism _-_'f: : § %D
detection software, and learning analytics dashboards. K} -
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Provide constructive feedback with effective technology: Feedback :'ﬂ': § § }) —g
should be constructive and defining so that students can learn from it 4 = ! CE
and improve. Feedback should be specific and actionable. 9 ) §
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Peer and self-assessment Encourage students to assess the work of their _,%‘ § § ;{? “E
peers, providing self-assessment tools for students to reflect on their own _32 o ﬁ Y g
progress and performance. Y a
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Using tests and quizzes is one of the effective ways to assess student EN ﬁ E
performance and provide feedback to them. These tools can take a ‘fi S
variety of forms, including multiple-choice tests, practical exercises, and ) g
operational projects that help assess student knowledge and skills. =]
. . R N e . . . . €
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Integrate various digital tools and platforms for assessment and 9 %
feedback. These tools could include online survey tools, plagiarism o £
detection software, and learning analytics dashboards. 9 E
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Make sure your LMS is responsive and accessible on different mobile

devices. Conduct usability testing to evaluate the mobile learning
experience.

Filigo 4 gy s
Mobile Accessibility
Testing
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Diversify feedback sources
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Tools like Jenkins and Travis Cl for running tests and continuous delivery
(C1/CD) can help improve technical quality.
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Tools like Jenkins and Travis Cl for running tests and continuous delivery
(C1/CD) can help improve technical quality.
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By integrating analytics tools, data collected from the LMS is combined
with data from other sources, providing deeper insights into the learning

process. This can be done with external analytics tools such as Google
Analytics.

Integration with third-party
analytics tools
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If you use cloud or automated performance monitoring environments in
your architecture, you can automatically scale up or down technical
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Configuring Automated
Performance Monitoring
Systems

resources in response to system needs.
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Setting up monitoring and alerting systems like Nagios or Zabbix will help

Monitoring and

P)
Alerting Systems
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you detect technical issues immediately and take corrective action.
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Feedback automation
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Implementing web-based ticket support systems is a very effective tool

for collecting user feedback and problems. Many systems and
applications are used to evaluate feedback, which can be used by

Ticket and Support Systems
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assigning officials to follow up and respond to tickets.
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Syllabuses and practical tasks can be used and by determining the

glossaries and practical tasks, it was an accurate measurement of
knowledge and students.
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WordNet can be used as a knowledge source for measuring and
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Measuring and evaluating feedback using
Wordnet

evaluating feedback in online educational systems.
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Using content analysis to provide effective feedback in learning

management systems (LMS) can have a significant impact on the quality
of student learning and faculty teaching performance.
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Using Natural Language Processing (NLP) tools
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Content Analysis

i g 8l 5 B lae sl sgiSS 5l ooliud 5 lisabs]
7 Ol solad &y (oo s el g (6,550

RIS

Ensure the use of conventional and standard technologies to ensure
compatibility and accessibility for all users.
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Collecting and analyzing educational data to adjust the content and \—:]* & Cu’a 9
process of education based on the needs and performance of students. \/}5 a £
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Use data visualization tools to transform data into informative charts and —5\ °
graphs that can help identify trends and patterns in student performance. ) é
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Data visualization in learning management systems (LMS) means using T}—‘ to
graphical tools and techniques to display data related to teaching and _:9 2
learning activities to enhance the effectiveness of feedback. _'_.;7 %
2 ®
. . c ; ; B
Sloslatul 0,5 loi oo (65500 0,5 os 4y bogy o paglar g ools Judoo 5 . g 2 2
- S
5,Slee b Lo o (g0 T 5 b logad aSll (gl ools Judow (sla )l :P‘g g
2 o
Aislen b aws oo all)l gaued 3l Sledlbl sl § ol pas a4 lagoedsls 2 E g
o =}
6 A 3,953k W gaiils 4y 5 oS ol rovas slaasl q D{ -,% s
Data analysis and performance visualizations can be utilized. Using data f: 22 g
analysis tools to present charts and graphs related to student 3, —; s
performance provides administrators and professors with valuable j\ £
information so that they can create corrective plans and provide 2 %
[

feedback to students.
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Figure 3. Conceptual model of effective feedback solutions in the virtual learning management system
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EEL GG EN TR SR Science learning in the classroom, which involves cognitive and

practical activities, requires teachers’ creativity when designing technology-based science
learning units. In this context, teachers' professional skills are crucial concerning both their
mastery of subject matter and their ability to integrate Information and Communication
Technologies (ICT). Therefore, science teachers should have a solid understanding of
integrating ICT into teaching. Various models have been proposed in this area, including the
Technological Pedagogical Science Knowledge (TPASK) framework for science teachers. Thus,
this study aimed to design, develop and validate a suitable framework for the effective
teaching of science in lower secondary schools based on the TPASK approach.

This study was exploratory in terms of purpose and was applied and
developmental. This was a mixed-methods study. The study was conducted in two phases. In
the qualitative section, a descriptive-naturalistic approach was adopted, specifically using the
case study strategy. To identify the components of the model, a thematic analysis method
based on the Attride-Stirling method was employed. Thus, semi-structured exploratory
interviews were conducted, and the opinions and viewpoints of individuals who had extensive
experience in implementing the science curriculum and were familiar with the existing space
and conditions were elicited to obtain information and model categories; therefore, the
target population consisted of middle school science instructional leaders and distinguished
science teachers, and purposive sampling was used to select them, and 17 semi-structured
interviews were conducted until theoretical saturation was reached. The number of
participants in this study could not be predicted from the outset. To ensure the reliability of
the qualitative data, two methods of re-coding by a second coder and re-coding by the
primary coder were used. The inter-coder reliability coefficient was found to be 0.79, while
the re-coding reliability coefficient was 0.77, indicating a satisfactory level of agreement. The
efficiency of the obtained model was also confirmed through questioning and searching by
colleagues and participants involved in the study. In the quantitative phase, which was
conducted using a survey method, a five-point Likert scale questionnaire was developed to
validate the model, and the instrument’s face and content validity were assessed by six
experts and faculty members. Subsequently, the questionnaire was distributed among 50
individuals, including curriculum specialists, reference educators in science education, IT
trainers, educational group leaders, and experts in science education, using purposeful
sampling. After data collection, the results were analyzed using SPSS version 27 and Structural
Equation Modeling (SEM) with a Partial Least Squares approach (PLS3).

Based on the results obtained from the qualitative data analysis using thematic
analysis, 169 primary codes (basic themes), 22 subcategories (organizing themes) and five
overarching themes related to the model of science education science in lower secondary
schools based on the TPASK approach were identified. The quantitative results also indicated
that in this model, all observed variables bear a factor value higher than 0.50 over their
corresponding latent variable, with significant relationships among them. Cronbach's alpha
and composite reliability coefficients for all variables in the model were over 0.70, indicating
that the scale's internal consistency was satisfactory. The average variance extracted was
more than 0.5 for all constructs in the model, confirming the model’s convergent validity. The
coefficient of determination (R?) was deemed acceptable for all model constructs, and the
Goodness-of-Fit (GOF) of the structural model was confirmed. The Q? criterion also indicated
adequate predictive power of the model concerning the endogenous constructs of the
research. The t-values of all model pathways were reported to be greater than 1.96, and the
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GOF index was obtained at an intense level. Based on the results of structural equation
modeling using the partial least squares method, the findings confirmed the positive and
significant relationships among the designed pathways within the model. In addition, the one-
sample t-test demonstrated the appropriateness of the current status of the components.
The themes introduced in this model included a deep understanding of
educational technologies and their connection with pedagogical principles, providing science
teachers with tools to deliver more engaging scientific content and enhancing students’
scientific and practical skills. Furthermore, it could help teachers understand and apply the
interrelationships between technology, pedagogy, and content in their teaching methods,
which ultimately would lead to improved teaching quality and may empower students to
learn science more effectively. From a practical perspective, the TPASK framework can be
considered a strategic tool for curriculum designers in science education. Incorporating a free-
choice lesson to allow flexibility for teachers and students can be a practical approach to apply
technology in order to determine content and the teaching-learning process in science
education.

COPYRIGHTS

@Ol

© 2025 The Author(s). This is an open-access article distributed under the terms and conditions of the Creative

NG Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/)

NUMBER OF REFERENCES
65

NUMBER OF FIGURES NUMBER OF TABLES
2 7

’.o...».b”' 9B Ao

dawgio Jol 0598 wjlow (yxipele yoi90l JOTPASK 5,09, p (o (82l &1,

" g0 oS iyl o M i oo

Sl Gt 5 oSl il el 3,5
. = c . P Loa T '
Ol ol bS48 oLl o purliiiCanss j 55900 09,5

RS

M wiojls sl dos g 03 glacidlad fols a5 s WM o o edipsle (oS0l HEIREIREEONAY

VE-Y 5 o) il fl

s & lokee 614, slacs lom clon ol 4> ol ailyslid 5 Ss, b sl 6,50l axly >lb 4o labes
$2972 Sl (98) Slbls )l g Sledlbl (55l (3lwaz LSe 5o L allys asl (ol g9d9e » GLokalus 350 5
Aoy cpl 5o andl aldls G jad agld jo 15 5l 5l ol oo Wb pedpsle lolae I o) o Slaiay
reste plalne &l o psle - (SussTlay Gl (5550 dasSl ol 31 (S o ot sl ilie (slasS
(>hhb sl oyl 5l Bas o .l (Technological Pedagogical Science Knowledge; TPASK)
35505y bl abgie ol 0390 55 ipsle (oyd il (aisel sl ceslie o5z la (milisl 5 (a9

el 0345 TPASK
slagiagh g9 5l 2l a5l g Glaswg -6 )5 Glagiagn ope; j0 San wlaly ol gk
SBlassT sleaslas jsliie oy ol solitul Sl il -l 5T (Bs) slis 3 gadae Jelow g, 51 oSl sloadlo
a5 SLuS slaolSaus 5 ol ki oolSTs 4 651 slaalsie g ledlol (o )5l Cnsds gl b, S adly lis-Ludens
ps¥ @bl sgzge Lulyd 5 Lad 5 ooged (30 oy2psle (o asliy 2l cuz 5o solete Lo 055
Olpmd g dawgie Jgl 0,90 (0ymSpgle (w0 ojgel lrog,S e 5l JKiie Bus dralx 1) s aslo py cslaals
Wges 0,81 QL] 6l S GiSu jo (BauS S lie slass o9 fa e BB e Sy 4 0 oo ol Al

VEY oloye + Qg 0l )b
VEY 500 YA iMool 40,6
VEY o VY i pdy &b

iguals o751y
psle igal
o wsrlr
ool

abawgie Jgl 0,90
TPASK

Jgte 02iysi ®
m.gashmardi@cfu.ac.irt=
SAVWV-YVY PRS- @



https://creativecommons.org/licenses/by-nc/4.0/

Tech. of Edu. J. 19(2): 495-518, Spring 2025 (FAY)

’f'f)[eg‘ra)lmﬁ"q..&L?.‘,ﬁ)’}o/—d‘)ngalc il

o b5 il b azdl s lodag dlas 1V g &b oolital 3y alslS o5eds 4y diedid (g digal Lbs,
Lagi sazme 5,505 5 g0 TN Ly Suzme (BSOS by, 95 ) (S SlLI (6 dy leebl Cgr 8y
5945 el Costy +IVY (58053l bl e 50 VA (LI5S o bl s i s oolinal IS8 555
OHes 5l (6,5 gt g iy ol 55 el Cawsdy 6o gl )5 e el a8 5 15 Cigllae 38lg5 b
Slp e plasl Gl Ghoj &5 5 (o5 25w 50 285 18 0l 3 )0e aslllas o Sl alewgt 3915
O o (lgime 5 6552) sy kel Gl g melad S8 Bl (e slan S iy el Xl (mi e
0397 Ol pliiclo 5 JSite Ji5 00 b 5 aabiiiny e 285 )13 ale Dla sliel 5 ol icelo ) s #
esle Ghigel ojsm lelid )l 5 beg)S s 5 15l oy v o mipsle (355l @z pe oLSBj5el (ys sl
(SEM) (o,5Ls S¥olas cymizead YV inlyag SPSS 513l 5 51 solicisl b golts dosls (6 laar 31 o b i35
8 Jelos (PLS3) (252 Sl ye il 5,50, L

o) asl W5 VP (gadae ko (39,8 SRy (oS sloosls Jolow Sl oaal cussas gl ulul
Jsl 0399 e yzipsle (90T 555Ul 4 Logrye o518 (ypedae B 5 (oaimoplojls (paliae) algia 5 YY (arly
o pite oolas oS ol o ol i 5 gy onS i slaazily o sl TPASK 5,535, 5 (siiae dlagic
210 3575 (s loline alal, Wil o 5 009 955 JBlie (98 jeie (59, 10+ 51 VL ole Jb gl pdgenmlin
bl oaaplias a aal codey Ve 1YL Jos slaeite &5 ln (oS (bl werd 5 Elds,S ST e
245 el o0al ety <10 51 5V 551 (gl solas o abrl il il s eSilie Jlore el canslin gy
5 @il Jod JB am o oS slaojle ales sl (R2) (s o 0 0l Joo 155 (2l bl
rzas ) Joe clie ity S8 eamoplis 55 Q2 Jlas b a5 )lle Jos Giln poseeslis
gl 53 53 GOF (azlt 5 ad (815 VAP 51 iy o801 (6la e (ooloi t pilie w090 g3y (533950 slovojl
(S Oluye Blas hgy p sive g LSl OYoles (g3lu e lodel Conody il 4 dx g bl cawody (693
S5 G 93] mizmed S oo 3l 1) 5T el (s 0B b (sl pre jloline 5 o ala laaiily
2l las ) badlge S5z g0 Condy 09 alio oo

Jyol b ol Wigey 5 (B0l slacsyslid 5l Geae colis ol oS cnl yo oads Byme (eline HFEEESE
ceale (glyime @] 45 LT 51 oolicisl b ailgs o 45 amo_o )3 oty2psle olalas Lisl o 1y bl o S35
Lyl 05)5 5 S50 50 Wlgi oo aizman aims W)l 1 ligel ils (lae -~ sole slac loe g Wil sy (g ol
5 obigel ks S5y s Calis 50 45 IS S oyl &y 6 slboged 40 lstome 5 Lbiasl ecs gl lio
Olsreds TPASK Cigzjlor 60,15 Lloday 1 05y o yzipsle (6,50l j0 lige] by (g5luaieilys 5 sl
33 099 calaly (nl )3 305 18 (o aiple ()8 )3 (owyd laaelip lolib L s Wl o w0 pal) Il G
- 2ol anld g lgime (el )0 5yslid 65 54 o Shyed plyear jeal il 5 plae Joo ol gz o]

9h &ly e Wilgi oo (ipale ()3 )3 550

@ 6900 Syl 58 (gilueaz LSy o pla by asly (el gg0g0
S 50wl ledas S canl wols las o3t Slalllas V] aasy oo ks
DBl adls Igime (315 9 9el b (5 )skd (Soales 0520 5l oisllae
AL Gal o yd WS g hjgel 5 e yeboas | (5,9lb anlgn b

IA 451
Caol ous Slpiiy silitee slagSIl o 35ee] o Il aadl At ,o
5 oligel tils 5 lokae dnwgs da o ol dos o suulS suy! [4]
3 Bl g (55l 5l ool VL sl & Sl ok 5l oS >
13l ledes (148, dnngs slag,b i ol 55ee] sladae
(@lze slajlnl 5l ookl gz wile) (5,58 sloarr )52
@z ) xSk s (NS Plaw &5 Joy0 S oo S e
S st Gl (6 2T0k Zasls sl balpl cnl 5l eslasial o550
Doy s dn o glalase ;o 198 0 )15 s jo g oo
45k S obl 5 (SsS Ty slals U sl oo (5,58 b cillae

w

doddo

s oy ALHIE A2 95 Job 10 a5 o(1g8) Slbls | 5 ledll (5,5l
2 098 pdy (S5 5l pAliglae (o5 4 0oy dawy b 5
ez jo Lals e o Iy gV ] cadlonss has 3j9e] 059>
J05 G579 4 Ghisel LIl 5l oles ijsel sbisy
ool aSle Jooio Uiros 1) 650500 5 (hjgel slaa] 3 a5 ous
e 6550k slaanT a8 coul sols les Slidss gl [ 4 Y]
il conle Blday ¢ ymipgle oy 50 ohugar (G2jsel o 15l
ol 2 1) Aol (6 S0l e WlgS oo ¢ oole Cllas (1392 (2525
Sy oijlos (5,50 5l iz sguge 1) Gligel iils c3lis 0 ]
1750 0 wles 355 1) ole Grdow 5 agtde Dl § 05
25 5 shes slaclled ol oS o aipsle (S0l (5 sk
P £ S PO 20 PV IR I A DN FORTCIUE N EEPT ORI
2 obls o505 i 4 lagl Gld> las s (Gl



N. Gashmardi, S.M. SeyyedKalan

(FAA)

W e dazo o o6 poilS piisd

Ol (nl 5 95500 bstye 5750k 5 o3 913 5 (55l8 Ji5e

[Y‘—\v] Sl Oa.\.a—| Sg>gdy a»)9.w deL.w LJ’“‘LS“)?’“—‘ Jo& B
OlSHid K) Sy maie Sy Lils L TPASK il Ll
oaoylis TPASK 50 &jledy .l Sigliste gl g0 ailaS
Obigel )0 15l 5adli 0550 50 Wb o pEipsle (lalae oS el (s
alf 5o Wisie 63k g ax o wiasd 5 Wby o esle
6o saedy)) 5 Caenl b oalaly yo [V ]ogs coliiul a0
[vy] oK ¢ (Herndndez-Ramos)  yugal;-5050 2 TPASK
@esle Gisel O 0 e ol sz lr cal a5 Wl (el
Szl g (Ko 8 slodise; b po a5 05d b slasgFay wly
2 el s s ey 0wl g il Salen el il
LBl 38 ped ligal IS s o2 (39 pu 08 Sim ) g dnel>
5 el wnld e sl olisel il Sl g bajls (n) sl
Cngld 5 Syt Mgl Giygn O Bos oo 5 (355 a3 S L
6398 ol sy 1ainles £ Lo Ji5e oboay analr 4o il o5 al
I obselomls Sho g xSk v lp IRl plpear g
yais dw p TPASK Csz ol (oo 50 35800 ihae (2 psle
5 (TSK) (5,5l cole mils (PSK) Su565Ty sole uils Lol
5,5, PSK 10 el oas ool Lo (TPK) (5 ,9lid So5e5 10y (ails
S35y ol S5 5 sl Clsisas (IS (siies
cozlr rl 3 eeske SOk g ey ye eslitul 8
a8 )5 15 L e anlllas ol yo a5 aglS ol b el sads ousluS
A0S oo Gloseils lgieds oljael ils aS s s 55 63l el
)5 Jerie Jlad jsboay «Dliiod b by flaw > ol a5
Clasly (wys WS o cadosluwl (5,9l sl Il (TSK o
3 el 5 45 sthn e L La o sligs 58 50,08
B g azd ailly g OB g ol e slagyal b aeds ausle
isel Bk 3l L RSl @l pld slaylnl il g s
bl Ko g dwjie @l Gl Jbd o8 Lie g Soad oblaw
shoslaul 51 IS S ps plaieas TPK Jl> ae )0 taiidn oo Sgute
Slaptnas 3l ool Jalds cnl 9o Jolds 1y Gajgal jo (s yslid
‘SOJSJ”j) :u.wy 6‘)‘.’ [EYSIN ‘5)316"’? ‘5Lmdwl3ﬁ L Lgﬂfobn o pde
(IS sbar [VEVY] cl o sipsle jo (slS (e 5 4250
Ololae slady> arwgs Cogli 6lp el ozl S TPASK
5y Sz 54 e i Sy Ll o Sl gl
‘))S%S)C)'.’J el 00l Ls")bwsﬁﬁg;‘*ﬁt%Q)é)od):ﬁbe.’.dL“}Lﬁ 4
R (4o Sl LQQT ‘_g‘A.é)? Ay g Gledes Lg)‘L..JobL‘o—‘ A 5O
5B blas (glgime 5 Gy s Al b plejpa S b
G9ro by hisel slades y0 (5)slid 5l usyo oolizal gl

b b« ol slaug » o a5l a5 o oige] 0 Tgls 5l soliiwl Sy
wig oy Slul Sl Al gie slagbigel JeSa « LS
= Sy s 6ol iy DY o] el (6550
Technological alyglis o zspsle
WSz & was o lid Sl s @l (Knowledge; TPASK
slabaze szl sln b Jo 50 sele slag,gld Sl Gl o
WS oo ey Oliselmle o 1y eesle 6pSol & 5ok
(Jimoyiannis) .l gews> lawgs TPASK 5451 Il 3,5 ool

Pedagogical Science )

ol Bl e 50 (@25 psle plelae lad > dnwgs Ll )
sl psld 5 351 dlgime) (2pgle Gl Wi L )5l
DT st 25 sl o mpsle 5 jlolins 6550k 4 s
O B3 b @y o Kb jaal S 05 j5c0 98T a0l 52 o5
Lol om by 5 98 Ol zodsar |y (5y5ld 5 Sajel dymms
P9y 0 SIS 5 (@ 2Spgle plalee (sl Jloline (sloged &
5 51 Slalllas) axile (L3 sla agh 5l pesbgens VY] ales
(Cox & sbalF L,,SS (Angly & Valanides) o SVl
(Mishra & )La:55 9 i yl,Ke2 ¢ (Kolp) ;,JS Graham)
3 gl 5o Wols o lid o (), ¢ (Shin) i Kbhler)
S Ol yian Lol (Gojsel 5o 650l8 Sl eoliwl alSon w)lse
oS SN (o3 Slgizme JeoSS (sl ool oS g SLII 13
oo O )ygots (55l Aol & 55T oo S ey Sl e o
9 Sy Sl om0l sobar &5 wlul )l Gy 5 wiedan
9 LBl Ghjgel CobsS dgn g (w0 elip ol Slaal Gios
O 2 AT L g oged (Slatidy 05 13 esliiul 590 g 0al a5
adbanwgs oS opl @ly yo [Vl ols &l 1) 5500 5ol o jmgsy
szl a5 el (TPACK) il j5lis slsime - (s5s5Ty Liils ss5)
Lisgs a5 (PCK) o3590] (glsimme (ils azbyiy syl Lolulys o

D0 g )] el oty a3l s (20 (Shulman) eles
2 S8 Sygp0 Judoas TPASK (655Ul ai ol )0 g0
5 8L ss TPASK & TPACK Lol dgime lgicas o ymipsle
(science ¢, yxipsle) "S" 4y TPACK ,0 "C" ¢content) lgime
o iils 3al  TPACK V8 o V1] ws has TPASK sl (sl
2 69k 5l e oolinul (sl il plales o5 st 5 5]
G Sleas oyl oSG wsl axal I A WIN Y
Sl ae) ;o Wb pledes o5 conl Lisls Jolis TPACK (5431
ol Olee lbols )| jlansl axsls JLasl )0 (5,5l8 5 (odj5el oy
Slyiome IS p Jolie u pode e (il (3l slwoje>
g Seload Ly lgione 5 (555l (o 38l Slie o5 (TCK) (55l
slaaleiil Gl oo (5 sl sl oalitul b aS 55l oo pal 21 S50
4 a5 (TPK) (55951 — (5,9k8 (ails 05 sbml lgee 5l sy
sl San (5 550L g ey slaoi]d aS ol o lal Sl
Bl 4y a5 TPACK g 0S4y 25 _ols slas,5ld 5l oolanl plln



Tech. of Edu. J. 19(2): 495-518, Spring 2025

’f'f)[e,‘"ra)lmﬁ"qu\L?.j)’}o/—d‘)leﬁ'galc il

@S oS o ple [¥y] oK g (Caceres-lensen)  yui>
il ol sl @355Iy ool 5l ot a8 Glalaegmails il
spsle (SesSlay Gl yolie 5l (55 b0yl se eal 3, S
(Mugot  go,l>5 3 SoSle .aips darwg 09> ;o |, TPASK o
5pske lelas TPASK b )l 4 slasillas jo [vY] &Fajardo)
Ot 8l 0,509, cnl 5l eslanwl ol ylis LT gls a5 axsls
Gl S lalne (618> Co>do (Bal (sl jlacuglsl (sleojs
seste olalee sl (SS90l il S dnng atiey al o oS
» N hSen 5 uselyjuilye as salys adly 5o L
OIS 5 G pod o bl loles wigds oo 5ol (slaslllas
) 05 oy laghy, aiilyise 9 TPASK dxwgi Cosli o
b el Glooged 53 (s 5 9 giluainge 03,5 6,55k
drwg? Bua b Ko laddlas o anled slbg! wyo (oS 0 0g>
Slbre st sladse G 3 ot plolassmisls TPASK
oK 5 (Rodriguez-Becerra) |zu-35 109, lawgs a5 «ayo>
Gl dnng a5 0l ool olis el Al Oy (VY
ax olebae (Bgel )3 TPASK 5,509, (65 )54 b wax 50k
Slroysd )0 az 5 gelue Cun i (620 lrolRidls jo 090 )
(Sheffield &  SeblSe 5 abiad .ol S50 (Cwss rod
ole Guiow glzl g 2hb Baa b Jiegh jo [V¢] Mcllvenny)
asfllas )0 a5 o,ls o,lal (plro Comyd asliyy yo (g)5ld Sl eolil b
(&3 5 Slolge o Jolai 4 45) TPASK gzl (il
Gk sl O o)l plae panss by g ele lyine

el oad i85 15 s (6 Kiwp sloogs
4 glaglas ,o [vf] OlKe g (Tang) Kb 5.5 TPACK aiw) 4o
2l Oledae (Jlmms 05 58, 2 S5 Jolse Jlod 5 52
5 TPACK a5 a2o oo lid Ul sleazdl ozl olal ojlas
0,99 #2b) Olelae (Jlezms uoja 3, p osisS Jupes Ll 5
NSt Jale 35 5 3 @bl 5 cute b el
Ol g (Rorimpandey) (gailoy g, (pizred .Cuol TPACK 5
6350l 30 onS 5 6,50k ulul p TPACK 63l >k & [Y0]
Joe glyzl 09y 0 HUaml S wazils ledl g asloy o odpele
5 i dgee ) Olisel s (mipsle 6xTol @S (xSl
S50l Sl 5 98 Bl o psle 5,5 5o 1 (5,548 s
b ysls 5 Jbums pae o Gligel s 6,50l Gl
kel O 51 (s it il o 4 o 2psle Ghjgel cpac ol 5
Sl Gl plyea a4 95 o0 Slaald (g jsel slopllas
G372 SOlee Ghyon sl (S e Olsear ash s
O3l 1S 3 3l (sale oz ealin S5 dags 515 ol )8
ol slagily 5 laas, dais) b agzlse lp (T (s5lueslel
i o ,Shg, sl pl y e axwy b 0 Gl

Ol oo Ly (nl 5o 45 358 o0 Cgmime 50 slagm o5 el sl
S  rmiesle plalan S Sl 5,Sas, ol S Sutls ol
g N Jool rd.c u,....ub L O‘).o.b yeebes slas,glis )l oolazul
slabuzms slml sl ops il Pisel 5o rmipsle i (il
a5 |y olygal tils (6 uSol a5 canl Jb 650k — pool
170 s N wsS e s o psle

495 0,90 (6o YoV o Jlu JI TPASK & S5, caS sl S5 LLS
385y 2 e spsle Ghigel ey o sladdllae (55U
Slacsysls 5l ane) yo Slalllas Lol sl 423 535 & 90 TPASK
O 5 (5 ez dalllas & (g5 o0 oS 00 plwl (6 S0k (0]
bz by St byl 4 adllas ol jo U185 oLl [¥7]
izl 5 TPACK Jow bl o g )57 (6 5 dom 0,90 j0 ;95 lades
Sigel 33l gy 4 ctmgn o [YV] lSen 5 Jloa ool e
=\.|a.w9.~a 0,99 u‘fub 6&)914 ).o.»-'.’ 5 (TPACK) 69ﬂ| u,oL.u‘).’ 6.4[;)
Al e oby Ghigel slalidle s (68,54 Gl b oakyl,y 5o
b 5w [YA] lyee g 5o aniwils coeal Sl L 1, oL,
Sk 5 pole S rad Sgel sl sl atbytny g Jlosie
e Gl e GINCT s a4y iy oS ool &3l)) lades
Zewl 0393 ICTETD 4 ICT-TPCK (sl 5!

s iagy ,9u8 5zl o glaise TPASK o S5, dige) ,o
A dalgs o Lal bl jo oyl 1ass e 4 45 Silesls plosl alisee
oK ¢ (Herndndez-Ramos) yugel,—jaili,e akal; cpl o
oo S Sl higel oz 0y98 o b 4y aladl [val
a5 adl o 5 w0, TPASK Cgxjl> (e (ohjgel (Slowle
G ol 9 il cilaiuiles 0,90 ;o cuiS eSS 10 ledes
Sl loe aile wiles gl Cwsds (Sig Sl 5,50k 0,90 40 4
o S 35 slady a1 0l g ey slah, 9 sl
S30)lge el a5 w5 aST T iz aims JUE! oo
o Ololes pslae (igel 4 Wi oo looy99 oz (sl 2l o
adllas o [¥e] he 5 Logel, 50l ,n aiS SLS wyds 5o
P35el 0099 55 8 (o s Sl 5 o Fhng (oo 5500
5 03ga3 pladl ilos S e85 (A0l (Sl (ot (Sdg 2SI
Solge o e 0aodgi 6kl laJoe ulul s S axisls yledl
A 50 (s5lme Slaslne o (B5gel slaoyg0 (Sl o Wl a5
g 0,90 alBre Olud> jo (1,.51,8 8 L (50 4 gl a8 )3
G9Sosls sla g, sl oolaiul puizman 0sd co gy b bl
o Olobre S, 5 b Sy plelid 4 Wigie el
—oe S 09 a6 S0l slalaime Sguge crge 5 03, SWS



N. Gashmardi, S.M. SeyyedKalan

W e dazo o o6 poilS piisd

Jsl 0395 (srymipsle (yo G5l Ghigel sl welis (2972 U
S92z (rl g 998 (995 5 (A1)l TPASK 0,505, ol alansgie
5 el Gilooog Bloday (9290 (5 ) alas slis
o5l 5 yolic daailie b ad o] 5 s (S isdaslas IS8l
Jsl 0390 empsle )0 50 il ey SO anlp e
9 d.a—‘ Cewddy ‘5]..@‘ uUaa).,o 9 ul.v.o...n) 6&015.\)») 9 s.)‘).,a.t 69[5‘5
397 a5 Wy SlS (idu a0 Sl (n e S nl ke
03903 W (o7ple (oyd aslp 2l Co o s3beie Ll
dnogi L 5 aS ol eizals |y ps¥ LT ogzge dayl o 5 L L
9 RGP BB WlE e (E9dge 059> (275 9 S
wies dl)l Lol meghy Sldlas ojsm aiw jo |, Sledbl oy g
AeBsr s eyl slaplinl 5l 5 slees S Jetie Som ansl> 1Y
09,5 yoo tlaso ol 059 ymipsle oy oisel sloog,Spe
AL as cul 093 caass oy 50 adlas 5 aiailss (63,8 ¢ ijge]
L oSpgle 095 (B Cupae g DLl 095 s plgacay Lael

Syl oage
@ 3959 bulpd iahuglo ol 0,90 (pipsle up0 diazy Glo
g Glas,glid 5l eolitul dCDL wilfiin slacs loo b Ll YL &
OIS 50 ey (glp ) (g o Bs, rizen 5 (Shel
& Smd e g (22Spsle ey e o Sl o ye
loans ) 10 lan g 009 At 4,25 1yl (oS pgle 5 50 B
(ledime) 9 (sord Sy b (alidinn) (2Spgle 4210 ;5
Gy s 3 18 adllas pl Bus asel> [0 55 wlools Juwass dalol
Glrog,S s ¢yl ol o 3l cdalllas 8,50 asol> 5l 09,5 (ol Sl
(SIS sl (mles L e g (sl Glelid)lS g (Lbjeel
Ol 5 sBisel sloog,S o aslllan nl 3 gl Sus asal>
5 deo)l slaglial I ahwgio Job 0)90 (20pgle po)o din
55 ol oisee] sl lama b Cyplioes oLt o alus Ly s
BB ol 51 regh cpl jo (BauSes b olass Lol cadngs oyliwl
w50 S slagiegn ) ladiged QL ) 09 (i
dged oz daiagly WsSonl o el 4l Sy 50 ez s
s.)L?Q;‘ é}m‘so UAM Lﬁu] J.«.L?u 9 on)siév 6Lﬁoé‘b Ja.u}:
@ Oy 005910 laosls v 4 axg b san sladiges
S5 Bgei 9 398 o0 plonl DVshe (pl 4 ariSulis g Bes slaie
elasl 4y b andly aalol FacSes  lis slass )0 Sodsume d (9
S agas b9 jl emagi plasl lp [F 5 YAl wl cons ks
saide gladises 4 obcewd Coz o Sy dslS st 4y Wiedun

slacdled 5 el slacs ;55 (e S (53,5 0 slp Al e 5
sele isel Slaal 4y olmws st o alfilesl s e
(Erman Gh9d o350l 5 (50l8 paie aw 586 L I s oIyl
&l sledss slagm ,d (TPASK) (slgiome (2ls 5 ey o8 () e
4 el 0l b uled Sl il oo |y opipsle (hisel (staailil
ol G5el sl i (092 )lz (n999) (E9050 (5 5l Ll
b ogd walyd o Gl a5 TPASK 0,505, »» (e o psle oy
ssbts (o esle Slyime s 5 53551y (el slacsslid
Bl 00 L by 5ol sl Bl5 bl jo (g0,
gk ol ol 5l Bas S J31s o Slallls M5l 5 (gl
Jsl 0395 ool po ipsle isel o5 Sljleel 5 (b
2 siagh Syl cnl b el TPASK 8 Sog; » (e alawgie
2§ Blp, ezmes 5 0je> (nl gyl Al aswy gl
dlansgie Sl oy50 uylae o plabes (o zipsle (bjsel Stsuciind
Al anlg> anils y Suie a5 jguS

Bsrhe gl Jlges Slsieas azsT Vb (028 5 6,k e by
5805y 3 e 2pgle Giigel Loz ley oSl Gl ol
Ailg oo 2l Shg ax sl ahawsie Jsl 0,90 w)loe o TPASK
€ 3,55 1 amolin JLie] jl coss >l (soSI1 LT 4 Sl
el gy SO b aius ddus,o ladse «YIGw pl 4 gk &y
ke S8 iz s ol sl gy 3lzaST

LT TY)

lanwss = oS Glagiagh o j3 Baa wlulp (Aagh 0l
wial slagiash g5 5l L2l i 5l Gries 9shi e Slaels
Sl ol 5 o9 (SLEST s el (o8 — aS) LS
Gigel sladdlie 5 slal lalid » wad (tagh Bas elul
bl TPASK 0,509, 0 (e alawgie Jsl 0)99 )3 (225pgle
Ol 5 Slej oogasme bloday (sl 009y (00,20 5 (5,15 slolSays
o o el @l LU VEY L o 5 5TVEAY b ) Ligi
Sypaly 5l el pebar g ablScanl - drogs 5805, ) g
sy oy 4 w0 paly ol o el oad soliul (55,50 dslllas
O Lo lp G B b el bazms 15 (o p2psle i5se]
sl 35 oo EALSES 78 joandl con p TPASK S S0 o b
Sl calio Gle (Y2 VA) (yen) oy aisS 5ubo (6950 aslllas 7 )b
Jeloss (sl [77] il a5en o5 a5 0y e alal, o8
Sl ;o zorie jsba) Osede Ll ) 5l S laosls
Jedo o solasul Wosls 4y b olaws (gl y (sl Balg> sam
wloosls Cozjlr 50 aslas b g lagSl lolid anl gee
59, Oyeae Jubos GKos Sileas [YV] el snsg glaes S
S g ey (aapleile g oS s 4 olulid
A g JSB 00 9090 nl & a2 g b YA cl 59250 el



Tech. of Edu. J. 19(2): 495-518, Spring 2025

&)

’f’f}[eg‘ra)lmﬁ"qu\L?.‘,ﬁ)’}o/—‘;)jL@galc il

alas OYl5w g 4l LEluass axlas daosls 6)5"&.0.? Sl
odds b bodigiaslas il Gres Sledbl S Gan Ly L3
S i gy ) S Jlg o el 50 Glie oy n Sl O
b oadosls by «lm» sl 5w # b L wonighaslas sow
axlas 5l eslitul cle w2350 S oin s BTS2 090
W) Sedbl Lamgh diciog lwl @S 0e o bl jlisludes
D929 (g O)lae a5 Cublo 3gzg (! Jleixl g 09 Caws o (JelS
alas OYl5 asl 48,55 1,8 s e o] acion jo a5 asb atsls
3l 5 Sliio aniy adlhe Jolb Vi )| shaegans
Og7en (5 yolie g TPASK 5S04, 5l L STyl g o Sl (o050
s emesle @lyime M1 5 y5k8 Sl ((S5sSTay Gl
il g alae dopyl i (1,80 0 ,SGg, ol 5l (BT S ye Seal
5 Tl oog az (omipsle ups G lad s T sileal!
booyd ol Foe pmapad loslitul o 053 atan ) )5 (izren
9370 (e &S e g 0SS Calyy 1) gl sl 55, (60515
Sloy alold (o axlas ;o oloj o .og Wisls oo JSis |y Y5
5 ohegi ol 5o (IS Dlladle sl g aiBs A B P
ol ot amlas YIGw 0g B uigbaslas 4y i ol pl Cule
arlas gl loj )0 (uizmen 285 3 (T Lasl o Leal) b
Oygoty LSS lie gl B jsbay axlas gl 2l 5l Sas
@ )bl e o5 ol el (BT a4 ool ogdle o g a5 alads
wlae anls Job 10 555l 0525 axlae Jsb ;0 pslae 5>
dalol 51 aslgr co il ailys 6, Kan aolol 4y blos LJo jo 4y 3
5 W Jgol ole; Lo Cuz )0 anled )lbogs axlas Wiy,
drosigtalas Slasuie JLazl | xSl mizen 5 5)l05),
SBaS S lie slao Lo o ooliul oS 51 U1 colul sla
]y 293 culs, (Busbaslas a5 ol oo plxil ()90 5

Al 0055
ol eolatwl ygedan Sl g 5l S Gise 0 besls o (sl
ol Gogy slae p 2l Giaghy 55 eadiesliil (ypede Sl
S loly Uog,y ol a5 el [F1] (Attride-Stirling) Sl !

o omelae Jold) 1518 (sl mhaw w0 g (el 4y,
WS ol 50 g Sl S5 G plsrea (e oS gl 005 0
Omelae 008 0 ) ssiaslojle (raelde (3,5 o0 )13 (maliae
b omebas Soles ) g (Sl 4l (rslae pansli g oS 55l Jol>
JSB0n g Cenl (Bl oo (e )3 09290 (S SIS 5 LS Juls)

Ded e dl) pmaliae JS 5 slacds
gy 50 5l ol syl ,5 lalnl bl 5l laebsl (sl
Sy s saza (50505 4 pgo JIATUS lawgl daze (g,la50S
oyt o lA50S o ob dwlxe sl [FY] a oolinal JlaSas
50 LFY] a solitul (Conl Cgllan <Y (YL polie) oo, 33l
IS A Bolal Ojgeds aslac aw sadosly e Liwly oyl

MS; Ji.u adllas o U"’l‘“")" Lg)’“fd“ﬁ‘“ o (9 o eolaiwl
Cdy Gt 4y dslllae sl a8 Bl LS ludess slodislao plxl b
Dl g5y 85 )15 e (4I5S 3)50 Eaige g s olal
3 aSl B Bl anlol g ks slosl 4 og, U Baigdaslas
(Olimebl Jpar jelateds Lol caw; gk gliil o> @) amlas VY
Sloizme Jolow 5l a5 g jabay 18l anlsl paose 125 b aslas ploxl
plsl Lldipas 5 0t asS gaaz olse (bl sloaslae
S, baslas pl 10 8 VY grezme j0 AT Wl Bigie d>las

(O Jgaz) w5l ools

dlas S 53 4 b e Sldlbl ) Jgus

Table 1: Information related to experts for interview

Gender  experience Field of study Degree Code
S0 25 ;5")“7”?51‘9 L?"'L""“‘JLT 01
Man sciences Undergraduate
u) 18 G_‘,L;__‘:‘,;__,__,«} “\"‘Ul 6"‘"L““)l5 02

Woman Biology MSc
Ny 20 el bl 03

Woman sciences Undergraduate
Sy 30 el bl 04
Man Sciences Undergraduate
Kyos 23 b ) Al ewliss )5 05
Man Biology MSc
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Woman Sciences Undergraduate
) 27 el bl 07

Woman sciences Undergraduate
) 15 el bl 08

Woman sciences Undergraduate
Sy 28 s esle syl 09
Man sciences Undergraduate
) 20 el bl 10

Woman sciences Undergraduate
oy 2 s esle syl 11
Man sciences Undergraduate
oy 25 sl sl 12
Man sciences Undergraduate
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Woman Chemistry MSc
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Man sciences Undergraduate
5 2 ek P "

Woman sciences Undergraduate
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Woman sciences Undergraduate
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Woman sciences Undergraduate
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Table 2: The results of the re-coding of the interviews by the second coder
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Loy sdel Cowsdy sloaS slows

Number of non- Bl 9,50 slanS 2l ped laSaS Alegh s
agreement codes Number of agreed codes Number of codes obtained by the Number of codes obtained by Code
second coder researcher
9 45 54 02
13 52 65 08
12 31 43 16
34 128 149 162 total
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Table 3: The results of decoding the interviews

Bl pac sous sl
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38095 o oS slaws Ry
Number of non-agreement l\ffmjz)er)i; e::reed codes The number of codes obtained J5‘ S Code
codes twice The number of codes
obtained the first time
18 46 52 54 05
12 23 38 35 09
16 53 59 69 14
36 122 149 158 total
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Table 4: Themes and Factors Extracted in the Formation of the Theme Network
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5158 Gealine
Overarching
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Materializing and Making Science Education Tangible for Learners (1); Improving and making the
teaching of sciences more effective (1); Enhancing the effectiveness of science education (3); Creating
challenging opportunities in teaching (5).

Gootd 15,500 ages 46) 15113 o 5l p3Y sla Kl g b )lpe oS {(4) D> s oy
{13) (550l — (200l 0T b anwgs (11) (5 5ol
Nurturing a creative generation (4); Acquisition of the necessary skills and competencies by the learner

(6); Facilitating learning; Deepening Learning (11); Developing the Teaching-Learning Process (13).
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(17) hjsel cngb
Responding to the special needs of learners (4); Acquiring the necessary knowledge in the field of
learning (5); Bringing learned concepts and developed solutions closer to the real world for student
learning (learning cognition) (12); Recognizing learners in order to provide effective trainings (12);

Recognizing individual differences among students and the necessary methods to stimulate learning
motivation (15); Staying Abreast of Emerging Trends in Learning and Novel Approaches to Pedagogy (17).
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Reduction of time wastage (1); Managing challenges among students in the classroom (2);
Understanding of classroom management rules and standards (3); Teacher's competency in classroom
management (4); Optimizing instructional time (7); Fostering student-student interaction (10); Creating

a collaborative environment among students for enhanced learning (11); Flexibility in responding to
events and unexpected classroom situations (16).
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Teacher attention in utilizing technology to facilitate teaching and learning (2); Creating greater interest
and enthusiasm in students towards learning through the use of educational technologies (5); the effort
to utilize innovative educational technologies (6); Positive attitude towards the implementation of

technology in education from the teacher (8); Teachers' creative attitude in use of technology (11); Belief
in educational technologies for more concrete and tangible learning (13).
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The necessity for teachers to stay current in knowledge of technology use in teaching (3); Having
awareness and skills in implementing a technology-based classroom (6); The integration of subject
matter knowledge and technology by teachers for effective instruction (12); Teacher awareness of
technological capabilities in the classroom (12); Teacher's awareness of the role of technology in

students’ learning (14); Changing the teacher’s effective teaching methods through familiarity with new
changes of educational technologies (15); Expanding the teacher's technological knowledge (17).
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The ability to apply modern technologies to enhance the attractiveness of classrooms (1); Ability to
employ technology for practical activities with student involvement to reinforce learning (3); Through
the simulation of elements, the teacher can create opportunities for creativity among students (5);
Teachers' proficiency in using technology helps students obtain different results by changing variables

(7); achieving noticeable improvements in learning through the use of new technologies by teachers (9);
employing diverse teaching methods through with the Skill use of technology (10).
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Familiarizing students with real-world elements and simplifying them into a form that is applicable in the
classroom (2); To achieve Students themselves reach the final outcomes in their learning (4); Acquire
technological scientific literacy (8); Nurturing a lifelong learner (9); Develop essential skills for sustainable

learning (11); Achieve the objectives of science education (knowledge, skills, and attitudes) (15); Gain an
understanding of the surrounding world through the student himself (17).
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(11) Sl

Elimination of Structural Barriers in Schools Group Practical, and Experimental Activities (1), (13).
Centralization of the educational system (2); Limited time allocated to science education (3); large
number of students in a science classroom (5); Necessity for hiring laboratory technicians in all schools
to transform the structure of human resources (11).
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focus on final assessments and limiting the role of the teacher (3); excessive volume of textbooks (6);
Changing the textbooks in a way that directs the teacher towards adopting modern teaching methods
(7); the curriculum structure and content are not aligned with the implementation of new approaches
(13); Flexibility in the curriculum; Participation of teachers and students in the development of part of
the curriculum (5); (15).
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Insufficient familiarity of some teachers with various software applications (1); Some Teachers are
Distanced from Technology and Its Application in Education (5); Lack or shortage of information among
some teachers in utilizing modern technology (9); unfamiliarity of certain teachers with the existence

and usage of virtual laboratories (13); Challenges Faced by Some Teachers in Utilizing Technology During
the COVID-19 Pandemic (14).
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Concerns about attitudes and beliefs toward teaching science concepts influenced by technology (4); a
lack of belief in the application of technology among some teachers (7); sometimes, parents and

consequently, school authorities do not have a positive view of implementing technology in education
(10); Concern about the use of technology in all conditions and situations (15).
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The necessity for science teachers to be proficient and familiar with modern technologies (1); Utilization
of current knowledge and new technologies by science teachers (2); The imperative for science teachers
to acquire digital literacy (5); operationalizing innovative and technological teaching methods in the

context of science education within schools (6); Familiarity with the ethical considerations of using
technologies in science education (11); The ability to apply the TPACK approach (17).
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The use of software such as Microsoft Office, After Effects, 3D Max, Adobe Connect, Photoshop and ...

(1) «(15)¢ The use of augmented and virtual reality technologies and the PhET (3) ¢(13); Emerging
scientific technologies such as artificial intelligence (5); software related to drawing phylogenetic trees
(8); The use of interactive three-dimensional software (11); The Use of 3D Cinema in the Classroom (12).
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Ability to produce content educational aligned with new approaches (1); limited scientific capability in
producing effective content and utilizing it in the science classroom by some teachers (7); The necessity
for proficiency in designing and conducting science activities (11); the necessity of generating electronic
content in science education (13); Teachers should be able to utilize digital platforms to update
curricular content (16).
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Possession of pedagogical content knowledge by teachers (4); Integrative teaching using modern
methods in science education (5); The ability to implement the art of teaching and effective science
instruction in the classroom (6); Skill in selecting teaching techniques appropriate for each learning unit

(8); Skill in establishing effective communication (10); integration of traditional and new teaching
methods (12); Skill in evaluating and providing feedback on student learning (13).
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The prevention of misconceptions and misunderstandings in instructional design (4); awareness of

designing effective (thematic) questions (8); The selection of appropriate educational media in the
design process (11); lesson plan design utilizing a new educational approachs (15).
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The development of technology-based science teachers through teacher training centers (University of The Necessity of
Teacher Education and Shahid Rajaee University). (1); The necessity of changes in teacher training Training
curricula (2); The necessity of having cohesive pre-service, in-service, and ongoing educational programs Competent
(8); The necessity of training teachers who are proficient in modern educational methods based on the Science Teachers
ICT infrastructure (10), (12); Holding festivals of exemplary teaching models among faculty members and
student teachers with an emphasis on the use of educational technologies (13); teacher training must
be accompanied by practical training to ensure sufficient mastery (14); the necessity of strengthening
the teacher training system in terms of enhancing skills in the use of tools and educational technologies
in the field of experimental sciences (15).
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Challenges in teaching and presenting scientific concepts to students by some science teachers (3); Insuffifient Development
Insufficient motivation of some science teachers to learn and participate in in-service training courses Knowledge
(4); the requirement and effective encouragement for teachers to attend in-service training courses (5);
Resistance to learning educational technologies among some teachers (11); The diversity of technologies
and the inability of some teachers apply them (14).
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The necessity of conducting training courses to familiarize teachers with software related to technology Updatingy
in science education (2); The necessity of providing the required training for experimental science Teachers'
teachers to use emerging technologies, especially artificial intelligence (5); the necessity of conducting Knowledge in
practical classes to train teachers in the use of required technologies (7); The need to provide training Science Education
on how to produce technology-based for science teachers (10); The necessity of organizing workshops
on how to produce electronic content specifically for experimental science teachers (11); utilizing
technologies to update teachers' knowledge (15).
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The necessity of equipping all schools with laboratories and modern technologies (3); preparing Upgrading of
workshops or specialized classrooms for experimental sciences with the required equipment (5); the Hardware
need to equip schools with modern educational tools and well-equipped laboratories (5); the need to Infrastructure [PRINRESEI X
prepare infrastructure (6); changing the physical structure of schools and sciences classrooms (13); the £ ¢
shortage of facilities Infrastructure, including simulation tools for the application of augmented reality mpFowtermen
(AR) and virtual reality (VR) in certain areas (17). actors
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Fig. 1: The Pattern of Teaching Natural Sciences in Middle School Based on the TPASK Approach
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Table 6: Evaluation Criteria for Structure Assessment
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Table 7: T statistic values and model test results at 95% confidence level
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EER GG EN TR SIS The main goal of competency-based education is to give every
student an equal opportunity to master the necessary skills and become a successful adult. In

competency-based education, the focus is on personalized learning and it allows students to
learn at their own pace, time, and understanding, and after demonstrating mastery of
concepts and skills, go to higher levels of learning. This research was done with the aim of
identifying and presenting a fuzzy recognition map of the antecedents of competency-based
education as a tool for personalizing education.

The statistical population includes experts in the field of planning and educational
technology in education in LORESTAN, using the purposeful sampling method and based on
the principle of theoretical adequacy, a total of 25 people were examined as a research
sample. In the qualitative part, by conducting semi-structured interviews with experts, and
conducting content analysis using MAXQDA software, the 8 components were identified and
extracted as prerequisites of competency-based education. Finally, in the second
(quantitative) phase, the fuzzy Delphi technique was used in order to verifying the extracted
components as well as to prioritize them.

The results of prioritizing the antecedents of competency-based education showed

that personal learning paths are the most important key factor for the success of the
alignment program. Also, the components of "student as the main driver", "differentiation of
learning and curriculum" and "flexibility of the educational environment" were placed in the
second, third and fourth priorities, respectively.
Considering that personal learning paths are the most important key factor for
the success of the alignment program. Therefore, in order to implement competency-based
training programs, it was suggested that students be allowed to progress at their own pace
based on their individual abilities and previous knowledge. Also, the student should be
considered as the main driver and the students should be empowered to have more control
over the speed and direction of their learning.
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Table 1: Characteristics of selected samples
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Table 2: Expert interview protocol and extracted open codes

Extracted codes Question Row
In your opinion, what does competence-based education mean ?
Competency-based advancement, flexibility in learning time In my opinion, competency-based education means that we let the student learn at his 1
and duration own pace and time. In fact, in this method, it is necessary to move on to the next level
of learning when the student has mastered the concepts and skills.
In your opinion, what are the basic requirements in implementing a competency-based
. i i . education system ?
CIearAstandaiA'ds for evaluat|hg progress, creating a-n |nteract'|ve | believe that first it is necessary to define clear and explicit standards for assessing the
learning environment, providing pgrsonal and flexible learning level of competency for progress. Then, a space for interactive learning and a platform 2
opportunities for collaboration and communication should be created. In fact, it is necessary to create
personalized and flexible learning opportunities for students.
What is the position of students and teachers in the learning process in competency-
based education ?
- . . . The student must be the main focus in the education process. It means that the teacher
providing personalized feedback, project-based learning provides personalized instruction, feedback and support for each student. Also, 3
materials should be conveyed to each student in different ways, including through
exercises, discussions and project-based learning.
What are the criteria for evaluating students' progress in competency-based education ?
Feedback from teachers, mentors, and peers, identifying key In my opinion, assessment practices should focus on identifying key areas and helping
areas for each student's progress, focusing on identifying areas  students become better learners in adulthood, and should be able to provide 4

for improvement.

constructive feedback to students by teachers and mentors, and peers. Help students

identify areas for improvement.

2570 (Sl (Bi5eT (gloanlig )5 oS @l ¥ Jsa
Table 3: The results of coding the antecedents of competency-based education

Main category

Sub categories

Primary code

Student as the main
motivator

Skills appraisal

Personalized
learning path

Continuous
Feedback and
supporting

Flexibility of
educational
environment

Personalized support, providing
personalized feedback, project-based
learning, focusing on student engagement

Competency-based progress, explicit
standards for progress assessment,
assessment based on subject mastery

Personalization of learning, supporting
students' personal experiences, diverse
learning paths for students

Feedback from teachers, coaches and
peers, continuous accompaniment in the
student's learning trip

Using multiple educational environments,
creating an interactive learning
environment, providing personal and
flexible learning opportunities

Providing personal feedback and support by teachers to each student, teaching students
based on their prior knowledge, engaging students through various methods, including
through exercises, discussions, and project-based learning.

Explicit standards for assessing competency for progress, progress of capable students
based on demonstration of competency, assessments based on mastery of subject matter,
progress of students when they are fully competent

Allowing students to progress at their own pace, allowing students to spend more time in
areas that need more support or development, supporting common and unique learning
experiences (in and out of school), providing multiple ways for students to demonstrate
their competencies

Ensuring that students acquire the necessary knowledge, skills and abilities, constructive
feedback from teachers and instructors, peer feedback, helping students identify areas for
improvement, accompanying students on their learning journey.

Implementing education in a variety of educational environments, including traditional
classrooms, online platforms, and blended learning models, using technology to provide
students with access to resources, and educational materials, creating a space for
interactive learning and opportunities for collaboration and communication, creating
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Main category

Sub categories

Primary code

Differentiating
learning and
curriculum

Empowerment and
participation of
parents

Formative
assessment

Creating diversity in the curriculum,
providing personalized content, flexibility
in time and duration of learning

Creating shared responsibility for parents
and schools, involving parents in education
levels, empowering parents to contribute
to learning outcomes

One-to-one planning, focusing on the
student's personal understanding of the
subject, identifying key areas for each
student's progress

conditions for learner-centered education, and providing personalized and flexible learning
opportunities for students to progress on predetermined competencies.

Relying on the principle of diversity and inclusion in the content of the curriculum, flexibility
in educational approaches, teachers adapting the curriculum according to individuals,
providing personalized and distinctive content for each learner, flexibility in the number of
hours and learning time.

Attention to the role and shared responsibility with schools to create a conducive learning
environment and motivate learners to realize their potential. Involve parents at all levels of
primary education, giving parents the opportunity to contribute to their children’s learning
outcomes.

Allowing students to demonstrate their understanding of the topic. Adjusting the curriculum
based on the understanding of each student, planning one by one for students, determining
the position of each student in the learning process by adjusting the teacher's teaching
based on the understanding of each student, helping students to identify areas for
improvement.
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Table 4: The results of the analysis of opinions in the first phase of the fuzzy Delphi

Distribution of expert’ opinions

DE fuzzi
Antecedents of competency-based education Fuzzy average uzzing
. . Very average
Very high High Average Low
low

Student as the main motivator 11 10 3 0 1 (0.94,0.80,0.56) 0.595

Skills appraisal 10 12 2 0 1 (0.95,0.80,0.56) 0.5975

Personalized learning path 5 7 6 4 3 (0.77,0.64,0.40) 0.40
Continuous Feedback and supporting 8 5 6 5 1 (0.81,0.64,0.40) 0.4425
Flexibility of educational environment 10 3 6 5 1 (0.81,0.66,0.42) 0.5425
Differentiating learning and curriculum 12 6 3 3 1 (0.88,0.75,0.51) 0.5075

Empowerment and participation of parents 10 7 3 4 1 (0.71,0.86,0.47) 0.375
Formative assessment 10 5 7 2 1 (0.47,0.71,0.86) 0.4325
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Table 5: Summary of results from the first and second stages of the Fuzzy Delphi

Difference between the defuzzied

Antecedents of competency-based education De-fuzzn‘l.ed average of the De-fuzzified average of the average of the first and second
first stage second stage
stages
Student as the main motivator 0.595 0.58 0.015
Skills appraisal 0.5975 0.8525 0.015
Personalized learning path 0.40 0.34 0.06
Continuous Feedback and supporting 0.4425 0.36 0.0825
Flexibility of educational environment 0.5425 0.48 0.0625
Differentiating learning and curriculum 0.5075 0.4825 0.025
Empowerment and participation of parents 0.375 0.4475 0.0625
Formative assessment 0.4325 0.4275 0.005
J97en KLl (39e slaaling o Cuglsl # Jgor
Table 6: Prioritizing the antecedents of competency-based education
Priorities Key factors Priorities Ky factors
fifth priority Empowerment and participation of First priority Personalized learning path
parents
Sixth priority Formative assessment Second priority Student as the main motivator
seventh priority Continuous Feedback and supporting Third priority Differentiating learning and curriculum
Eighth priorities Skills appraisal fourth priority Flexibility of educational environment

Personalized learning path

0.4
. . &58ent as the main
Skills appraisal .
motivator
0.34
Continuous Feedback and Differentiating learning and
. 0.36 0.4825 .
supporting curriculum
0.4275 ibili ;
Formative assessment 0'4§Ie><|b|||ty.of educational
environment
0.4475

Empowerment and
participation of parents

57 (Sl uf’jFT slonling b calis ad ¥ S
Fig.2: Fuzzy recognition map of the antecedents of competency-based education
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CEL GG RET LRSI While integrated learning is widely recognized as an effective
approach for enhancing student learning and motivation, there is a notable gap in research

especially with regard to examining the impact of combining distinct physical activities, such
as gymnastics, with specialized subject content like mathematics. Prior studies have largely
focused on the general benefits of integrated instruction, often overlooking the precise and
purposeful effects of specific physical activities on particular academic subjects. Addressing
this research gap, the current study aimed to determine the influence of integrating
gymnastics exercises with mathematical concepts on the achievement motivation, and
mathematics learning of male fifth-grade elementary school students. Given the critical
importance of mathematics in both academic and practical life, and the persistent challenges
in fostering deep comprehension and motivation within this subject, this study sought to
propose a novel and effective educational model

The present study employed an applied, quasi-experimental design utilizing a pre-
test/post-test control group methodology. Thirty male fifth-grade elementary students were
randomly assigned to either an experimental group or a control group, with 15 participants
in each. Data were collected using a mathematics achievement motivation questionnaire and
a standardized mathematics test, administered to both groups before and after the
intervention. The experimental group participated in five one-hour sessions of integrated
instruction, which incorporated gymnastics exercises relevant to mathematical concepts,
while the control group received their conventional mathematics instruction. The collected
data in this research were subsequently analyzed using a one-way Analysis of Covariance
(ANCOVA).

Results from the one-way Analysis of Covariance (ANCOVA) indicated that the
group effect was significant for both achievement motivation and mathematics learning
(P<0.05). This signified that, after controlling for pre-test scores, there was a statistically
significant difference in terms of mathematics achievement motivation and mathematics
learning between the experimental and control groups. A comparison of the adjusted means
revealed that the experimental group demonstrated significantly better performance than
the control group in terms of both variables. These findings clearly indicated that the
integrated instruction of gymnastics exercises and mathematics had a positive impact on
students' achievement motivation and their learning of mathematical concepts.

The present study unequivocally demonstrates that integrated gymnastics and
mathematics instruction significantly enhances students' achievement motivation and
mathematics learning. These findings are in line with broader integrated learning approaches
and underscore the critical importance of incorporating targeted physical activities to
deepen the comprehension of abstract concepts, such as those found in mathematics. In
contrast to previous research that primarily focused on general physical activity integration
across various subjects, this study highlights that the purposeful and specific integration of
an activity like gymnastics can yield substantial improvements in learning and motivation
within a specialized domain like mathematics. In light of these findings, it is recommended
that educational policymakers consider incorporating this innovative and effective
integrated approach into elementary school curricula. Such integration has the potential to
elevate students’ motivation and optimize their learning outcomes. Furthermore, this study
can serve as a foundational model for designing and implementing similar integrated
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educational programs across other subject areas, and thereby, enriches the overall learning

experience.
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Table 1: The mean and standard deviation related to the age of participants
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Table 2: The Mean and Standard Deviation of Measured Variables in the Study Across Pre-test and Post-test Stages, by Experimental and Control Groups
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Table 3: Results of homogeneity of regression slopes in Math Achievement Motivation and learning
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Table 4: Results of Levene's Test of Equality of Error Variances in Math Motivation and learning
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Table 5: Results of one-way ANCOVA for Math Achievement Motivation and learning
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CECCCIERENE N JEEATEEE One of the factors that affect architectural education is the
design of the educational space, which affects the quality of students' learning; due to the

practicality of this field and the students' influence on each other, the quality of the learning
process in this field is improved due to the establishment of social interactions. Peer learning
is dominant in design education from two perspectives; first, architecture is important
because of its theoretical and practical nature and the teaching of skills such as creative and
critical thinking, teamwork, etc. Second, professional activities in this field are social, so
students need to learn how to establish appropriate social interactions in the university.
Spatial layout theory examines the relationship between the architectural body and the social
interactions of that space to evaluate the impact of space on social relations. This study
investigated the effect of space on students' learning through social interactions and,
accordingly, introduced an optimal structure for architectural students' social learning.

This research examined the impact of space on social interactions and investigated
the level of student learning based on existing interactions using both analytical and survey
methods. The first section described the components of spatial syntax, social interactions,
and learning. Then, with the help of specialized spatial syntax software (Depth Map), the
influence of various spatial arrangements was analyzed. Subsequently, using a questionnaire,
the study explored learning and the level of social interactions in two different faculties: the
Faculty of Architecture and Urbanism in the International Imam Khomeini University and the
Islamic Art University in Tabriz. These two faculties differ in physical and geometric
characteristics and serve different functions.

The spatial analysis of the two faculties was titled as follows. Based on the numerical

data obtained from this analysis, the level of connectivity and interaction in the Faculty of
Architecture and Urbanism in the Islamic Art University of Tabriz was higher than that in the
Faculty of Architecture and Urbanism in the International Imam Khomeini University. The
connectivity in the two axial plans and the visual field indicated in that at the International
Imam Khomeini University, due to spatial limitations, movement was concentrated in the
entrance area and staircases of the building, which also limited the visual field. In contrast, in
the Islamic Art University of Tabriz, due to its relatively spacious environment, movement was
distributed throughout the entire faculty, and there was a satisfactory level of visual field.
According to the questionnaire results, the total mean of social interactions in the
International Imam Khomeini University was lower than that of the Islamic Art University of
Tabriz, with a ratio of 4.83 to 7.72.
The research results indicated that two factors, communication and connectivity,
would enhance permeability and spatial intelligibility, and contribute to the improvement of
social interactions. Physical, architectural, aesthetic, security, perceptual, and functional
elements impacted the level of experiential learning, risk-taking, conversation, and
interaction in the external environment, collectively leading to the enhancement of social
learning quality for students. Therefore, an optimal design of the educational architectural
environment that encompasses these aspects is necessary for promoting social learning.
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Fig 2: A conceptual model of the relationship between syntax, social interactions, and learning
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Table 3: Linear regression diagrams of Integration-connectivity and connectivity in two Faculties
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Table 4: Numerical data of space syntax in two Faculties
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Table 5: Data obtained from field studies at Imam Khomeini International University
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Table 6: Data obtained from field studies at Tabriz Islamic Art University
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ABSTRACT

EELCICIT G RET Mol TR Virtual Reality (VR) technology is rapidly transforming our world,
Received: 04 September 2024  with its applications expanding across various fields including education, entertainment, and

Reviewed: 10 October 2024 health. In the realm of sports, virtual reality offers unique opportunities for creating engaging and
Revised: 29 October 2024 motivational experiences. However, research on the impact of this technology on motivation and
Accepted: 29 January 2025 enjoyment in sports activities, especially in Iran, is still in its early stages. This study aims to

investigate the effect of virtual reality on increasing motivation and enjoyment in sports activities.
Its main objective is to evaluate the role of using virtual reality in improving the sports experience

KEYWORDS: and increasing individuals' participation in sports activities from professional to beginner levels.

Virtual Reality m This study employed a mixed-methods approach, incorporating both quantitative and
Sports Experience qualitative methodologies. The statistical population comprised residents of Tabriz aged between
Imagination 18 and 40 years, categorized into three groups: 1) professional athletes, 2) individuals who
Routine Sports exercise irregularly, and 3) individuals who do not exercise at all. Purposive sampling was utilized

to select a total of 60 participants (20 from each group). In the quantitative phase, participants
were randomly assigned to either an experimental group (exercising with virtual reality) or a
control group (exercising without virtual reality). Standard questionnaires measuring motivation,
enjoyment, and athletic performance were completed by participants both before and after the
intervention period. For the qualitative phase, semi-structured interviews were conducted with
30 participants (10 from each group). The interviews focused on experiences, attitudes, and
challenges related to the use of virtual reality in physical activities. These interviews explored
participants' perspectives on incorporating virtual reality technology into their exercise routines.
The results of this study demonstrated that virtual reality technology had a significant
impact on sports performance, motivation, and enjoyment derived from sports activities. In the
quantitative section, the experimental group that used virtual reality showed significant
improvement in sports performance, motivation, and sports enjoyment compared to the control
group. Qualitative analysis also confirmed the positive experiences of using virtual reality.
Participants reported that virtual reality increased focus and led to greater mental and physical
engagement in sports activities. They also experienced more pleasure and excitement during
exercise. However, challenges were also identified. Some participants complained of physical
discomfort such as dizziness and nausea when using virtual reality. Additionally, resistance to
change and unfamiliarity with this new technology were considered as significant barriers.
Virtual reality technology possesses considerable potential for enhancing the sports
experience. By creating attractive and entertaining virtual environments, this technology can
increase motivation, enjoyment, and sports performance. Virtual reality has the capability to
transform ordinary exercises into exciting experiences and encourage participation in sports
activities. However, to fully harness this potential, it is essential to address technical and
physiological challenges. Moreover, attention to the needs of professional athletes and gradual
integration of virtual reality into training programs is of paramount importance. Ultimately, with
continuous technological improvements, virtual reality can serve as an effective tool for
promoting health and sports performance in society. The findings of this study underscore the
promising role of virtual reality in revolutionizing sports activities and potentially increasing
overall physical activity levels across different segments of the population. As the technology
continues to evolve, further research and development in this field will be crucial to maximize the
benefits and minimize the drawbacks of integrating virtual reality into sports and exercise
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Table 1: Demographic Characteristics

oS
Codes

Comments

s e

Level of exercise

5 3leis «(PH) Slase 5 93 «(SM) L «RN) JLodly (MB) JLiSs (EO) JLs 5
Sagnl dSA) o), dNN) (oo, (KP) s0), (FA) Luiid (V1) JLdly (EA)
s 93 (AM) i (MT) 5, DT (5 lgmds 1293 (MA) Slosags «(IR)

(PF) (s 3Lusas NSH) (s 3Lusay «(UA) JLSs3 «(FR)

«(DH) (63,9:255 «(OF) Ll «(PG) (ya399 «(DI) (5 lgmwas ;250 «(MR) (59,00Ls
SHb 5o g «PN) JLaSis «(VH) (g5luss (WE) (59, 00ky «(PN) JLaSs
Sl (HB) JLi 53 «(VH) (59,00Ls «ZA) Lis (ZD) Lingy «(AV) (g jluis ((NH)

(NM) 59,00k «(KR) JL3s8 «(CD) (5 ,lgmas ;250 «(AL) (s3lusay «(JB)

S (0)) (5,15 aliis «(IH) (55lom W(IG) comr JSiio «(TO) SBMle o
A g ywd pae (IK) ol por il ((VF) 03,50 pas «(R)) leoj 9905 «(SF)
il (SH) o yiaol (DT) (85T pas (ON) (3355 Jxe 5l (5,99 «(FD) LIS
—a8le o dMK) ok o (NSH) Bas (510 (MS) Lo <MSie «(DA) el
(AB) £455 pas «(ZH) (Sadcew] 5l G155 (YB) eolgils colas pas «(LD) o5

el paass Ojgar 2,9 sdld, jo aS g0l 3
Al a8 h 28559 sl 5 Slales (0 Ysess g
Individuals who specialize in a particular sport and
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or who maintain a regular, structured daily exercise
routine.
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Individuals who do not exercise regularly but engage
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Individuals who do not participate in any sports
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lack of interest, physical limitations, or financial
constraints.
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exercise irregularly
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Table 3: Summary of data extracted from content analysis of qualitative interviews

Global Themes

oaisilojlu relae

Organizing Themes

Al Hrels

Basic Themes

lada>las

Interview

&)l Cadly Code 4,2
Positive virtual reality
experience

Sjlme oy Cuto a2

Positive virtual reality
experience

Slme oy Lo a5

Positive virtual reality
experience

a}:.i}\ u»..sl)sl

Increased motivation

05551 a3l

Increased motivation

A Gl
Enhanced enjoyment

) Gl
Enhanced enjoyment
Ceadly 5l oolaiul la il
S

Challenges of using virtual
reality

CosBly 5l esliul sla il
Silre

Challenges of using virtual
reality

Conadly 5 ool sla il

&ilme

Challenges of using virtual
reality

Sgute Slolgaing
Suggestions for
improvement

Sgatr Dloleriny
Suggestions for
improvement

Sgute Dlolgaing
Suggestions for
improvement

el G li8l

Increased appeal

Jolss 158

Enhanced engagement

Al l
Heightened challenge

Codled aalol 4y Jiles

Desire to continue
activity

e )l San

Improved goal-setting

St 505

Greater entertainment

B (Sws als

Reduced mental fatigue

eSS

Physical discomfort

25l )3 Saeglie

Resistance to change

sl oo)lse
Side effects

Sl (=) Sgate
Improved equipment
comfort

sl )0 yiis £65

More program variety
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Customizability

Sl 4y

Thrilling experience

esdly ol

Sense of realism

O°% c\bl..eT

Readiness
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Motivation to continue
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Having a structured plan
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Game appeal
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Avoidance of boredom
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Perception of equipment
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Equipment weightiness
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Diversification of tools
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Editability
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FR1: Virtual reality has transformed my daily workouts into an exciting
and engaging experience.
03l yod Sy A5 (S g0 S, o2Bly Dlilas ;0 135 oo el ALL
AL1: | feel like I'm competing in a real event rather than just doing a
simple workout.
Qb aasd o aS widl o o DBl alasd e (6 5lre lare jo :MR3
f°"‘"’l" osle]

MR3: In the virtual environment, new things happen every moment, so
| always have to stay ready.

S |) Eg ] J>|).n 'a)\o Cewgo K5

IK5: I'd love to see what comes next.

ahti SO 4 5 pay plxl pasin IS G p)ls Cawgs d> e o EO4

EO4: At each stage, | want to complete a specific task and reach a
defined goal—this drives my progress.

oS g0 2 (Sile Cadly b 3550 50 ) ley cuddS ol 701

TO1: | don’t notice the passage of time when | exercise with virtual
reality.

s gl SIS ol o0 Sy o3 :0EL

OE1: Workouts no longer feel tedious to me.
ol odims )l oS (gilre Cuddly Cewsn Jo Sl o8 :PHT

SYsb Sls el o peasa
PH7: Sometimes wearing the VR headset can be a bit uncomfortable,
especially during long sessions.

plod,S @ole )1 4y (e dalol pogs iw (g, 4 02O o g5 MAT
MA7: | prefer sticking with my traditional method—I’m used to it.

A e e 4 Lol (ordls ase S ules ] (oS ol yo iSHT
SH7: | felt a little dizzy at first, but it got better over time.
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PHO: If the headsets were lighter and more comfortable, they’d be
easier to use.
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IK8: Id like more variety in virtual environments and workout types.
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EO7: Being able to adjust difficulty levels and challenge types to my
personal needs would be very useful.
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Fig. 1: Effectiveness of Virtual Reality on Exercise: Comparison of Experiment and Control
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