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The current research was conducted with the aim of investigating the use of
new Metaverse technology in teaching and learning in order to develop, facilitate and apply it in
education. The research problem was how to make real impossibilities possible in teaching and learning
intuitively and the role of metaverse in this field, the success rate of educational research and their
scientific and research reasons for using metaverse in education. In the studies, the goals, variables,
methods, results and challenges regarding the use of metaverse in education were investigated.

The research was conducted using a systematic review method. The statistical population
(research field), the content required to conduct a systematic review, included valid scientific and
research articles. The statistical sample was selected using a targeted method and 23 items were selected
from among 127 articles. The criteria for entering the research cycle included the full relevance of the
article title to the topic of Metaverse, the newness of the publication year, publication between 2020-
2023, the validity of the indexed publication and site, the validity and adequacy of the article reference,
the use of correct research methods and its relevance to the topic, that was teaching and learning. The
criteria for excluding the article from the research process included the lack of subject relevance, the low
research rank of the publication, the publication year not being new, the topic being repetitive, languages
other than Persian and English. The keywords used were metaverse, teaching and learning in Persian and
English, and the articles were searched in reliable domestic and foreign databases.

The research showed that Metaverse was effective in teaching and learning, despite being new

and the limited development of its technological dimensions. In response to the questions, the most
prominent goals of research related to the use of metaverse in education, providing a clear definition of
metaverse, applications of metaverse in education, presenting the model, determining challenges,
describing the characteristics and methods of use, legal requirements, analyzing attitudes and the role of
artificial intelligence in metaverse were determined. The leading countries in this field were Korea, China,
America, Spain, Taiwan, and UAE. The research methods used were survey, descriptive, experimental,
content analysis, modeling, and systematic review. The statistical population of most of the studies were
students and the variables were general learning, educational content, user satisfaction, and metaverse
framework. Also, the main tools used in the selected studies were questionnaires, interviews and tests.
The number of experimental studies in education was seven. The main findings of the research included
providing a technical framework, improving interaction, creating deep and meaningful learning,
increasing motivation, creating creativity, personalized learning, situational training, and creating new
educational opportunities. The challenges were related to the nascent nature of the technology, the
effect of technical capabilities on the results, technological limitations, ethical issues, health threats, high
costs, content production problems, lack of experts, and lack of access to everyone.
The emergence of the metaverse should be practically considered from 2021, but its effective
capabilities and abilities in education have been confirmed by most studies, and it is predicted that the
metaverse would bring a bright future for teaching and learning and can be used to facilitate and
accelerate the realization of educational goals. Therefore, to improve the current situation, it is necessary
to a) develop instructional design patterns based on metaverse, b) design and present a content
production model for Metaverse, c) design, formulate, and standardize the design principles of teaching
and learning environments based on metaverse, d) develop the principles and method of
implementation, technical development and support of Metaverse, e) design principles and evaluation
methods of educational programs based on metaverse, and f) prepare the legal and ethical charter of
metaverse educational environments. Among the limitations of the research, we can point out the lack
of experimental researcg, the lack of evolution of applied technologies in the metaverse, and the limited
range of studies. It is suggested that by using Metaverse technology, education should be transformed
from classroom to virtual world and its effect on different dimensions of education and learning should
be researched.
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requiring research devices
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processing of interactive
data between virtual and
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computing. The security
of user information
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This ecosystem creates
teaching and learning
resources, expands the
educational space and
provides the functions of
social communication and
inquiry-oriented learning,
effectively promotes deep
interactions between

Questionnaire

education ecosystem
from the perspective
of metaverse based
on ecological theory
in order to create a
reference for
promoting metaverse
applications in
education.




Tech. of Edu. J. 18(2): 287-310, Spring 2024 (Yav) VP ¥yl fuas F oylois IA ale o i jg0l (619l ode dp pii
l.l ™ . . \} wom e £y JL“J/ = 5)-’
[EYLNRPRESY IS Wl yeice aiged fanelz S 09 ERVY 55/
o variable/ Society/ Research R
Limitations Results Tool sample Methodology purpose Researcher /year
/Country
cannot be fully learners and improves the
guaranteed. deep learning of learners.
9 soya> > (AL SpSob ol plas leasdly /9t p il Obgzadls mlon 2 P Jelse oy Wanzgojzsmn
(S ol )bl (SerBae (higel o pasd doliiow 1)l olRzils [ SWNEY) Sl eolatwl wad South Korea
5 (g Caodl Slayags g 00 S50 (e gan a>las g Stuzlients'tof Survey 55l asliys pyily (21]
university
Slewbre @08 g, Ssls was o solizl Metaverse Joe pleal b o jslie
. platform/
o JSio (( SBL ezl 36 g eloi| Tools: —iiS - ,Lid) PPM
ot b iisal 6 psls 0 e 5 Cute gl Auestionnalre Joe) TAM 5 ()l
and interview
oladd dap aily 3g.08 paady sloolatul 4 bles (yskd oy
syl g a8l u;‘;iuﬂ QS o Ll e yglie 6.'24)‘5.{! Studying the
L influencing factors on
@bl (Sim The findings showed that the intention to use a
personal learning, situational .
Violation of privacy and training, perceived metaverse training
ethical risks, threats to T program platform by
. usefulness, perceived ease of R .
physical and mental ) ) integrating the PPM
use, social needs and social o
health, insufficient . » (push-pull-inhibition)
. influence play positive and
computing power, . ) and TAM (technology
_ important roles in the
problem of educational . acceptance model)
hnol Iatf th willingness to use the models
technology platform wit Metaverse educational ’
metaverse, lack of
platform.
platforms, lack of real
testing and cultural and
economic differences.
Wansns Gy bold Ay 0 Coadly o sglee Chamils e Jl g byl g sl Ortegarodrigues
2022
drwgi ol il @0k a8 ven 5 (5 y5ls Metaverse oKiils Conlter?t 39 08 S Zodly Spain
analysis
. s . . e . a. 33
ool S3gal )3 e pglie ileiigo SaF (5500 students of wlegiler 5 Gl 331
university
5o ol i @ 5l 4503 S Codly e drwgl (gl aS
Nyl oz g ans L S5l o wysbe A8 oo Sl Ly jslie
Do RSIAY LSl 3%, pikies (S S Recognizing and
evaluating the
Y5 ,Ser coB Y 5 So9abst 1) el ol contribution of
6yl s 6l &l 5 )5 extended reality in
R T ) education and the
Voice interaction and el 6);\)[%'_‘5;5&3[& ...\.4])5 challenges it creates
high cost is the main f
. 5 . or the development
challenge of metaverse el B Sy o jsbe yo Lol of the metaverse.
development in Extended reality helps to
education. Thereis a develop innovation and
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Scalability. approach, as immersion and
presence are a means to
improve the teaching-
learning process, but in the
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Since education is based on

human values, educational

institutions and media are

required to respect human
rights.
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Human rights
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educational-learning
ecosystem: a new
and innovative
framework
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While the digital divide
has not yet been bridged,
we may face a new
"metaverse divide" and
intellectual property is
another content concern
in the metaverse.
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Widespread use may still
be several years away,
depending on factors
such as affordability of

existing equipment,
operational mechanisms,

and management of

online classrooms.
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The sample was limited
to 5th and 6th grades,
not everywhere in the

world has access to

Metaverse at this level,
there is a need to study
perceptions in a wider

range of grades and
populations.
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Study findings may not
be applicable to other

settings because the
focus was only on
medical educational
settings.

Presenting a new and
innovative theoretical
framework consisting of four
main hubs: a) educational
design and performance
technology b) knowledge
pole, c) research and
technology hub and d) talent
and training hub.
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A metaverse-based learning
experience can increase
learning and willingness to
use and learning
effectiveness. Also, perceived
ease of use is the most
important factor affecting

students' use of Metaverse
technology for learning.
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The results showed that on
average, 97.9% of primary
school students have had
experiences with metaverse,
and 95.5% of them consider

metaverse to be closely
related to their daily lives.
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Improving the effects
of online and

blended learning on

students in
classrooms and
providing resources
for the development
and practical
application of

metaverse
technology.
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Analyzing Metaverse
experiences and
attitudes for learner-
centered education
from the perspective
of constructivism in
order to determine

its relationship with
students' lives.
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Evaluation of factors

affecting the
acceptance of

Ren,
Yang,

Sun &
Liu
2022
China
[36]

Suh &
Ahn
2022
South Korea
[13]

Almarzougqi, Aburayya
& Salloum
2022
United Arab Emirates
[9]
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The sample number was
only 75 people, which is

small in describing the
real situation. The
research was conducted
online during the Corona
period and may not show
the actual results. Also,
there was little
interaction between
students.
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The slow and difficult
access through the
Internet, the need for
high time and cost, and
the failure of education if
students cannot use
Metaverse.
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Personal innovativeness
strongly influences students'
intention to use Metaverse
and is more influenced by
perceived ease of use and

perceived usefulness.

Adoption characteristics such

as perceived trialability,
perceived observability, and
perceived compatibility
influence the adoption of
technology, especially the
metaverse.
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Using metaverse has a
positive effect on students'
learning results. Metaverse

causes more interest in
learning, understanding and
discovering new knowledge
and making learning more

enjoyable.
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This research provides a clear
framework of metaverse that
is suitable for virtual and e-
learning environments for
easy implementation of e-
learning programs.
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A model of
technology
acceptance,
innovation,
perceived
compatibility,
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observability in
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metaverse/
Tool:
Questionnaire
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Hybrid
analytics such
as machine
learning
algorithms
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Experimental
research
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Survey

Survey and
experimental

metaverse by
students in Persian
Gulf universities for
educational-medical
purposes
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Determining the
effectiveness of
mobile augmented
reality learning
media with
metaverse on
improving students'
learning outcomes in
science classes

eszlr e

ol
Determining the
metaverse
framework
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Marini, Nafisah,
Sekaringtyas, Safitri,
Lestari,
Suntari, ... & Iskandar
2022
Indonesia
[20]

Dahan,
Al-Razgan,
Al-Laith, Alsoufi,
Al-Asaly & Alfakih
2022
Yemen
[37]

Lee &
Kim
2022
South Korea
[18]
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performance expectancy, 125 busi conducted with
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. students .
The "Ifland" platform had influence of the Metaverse ho h integrated theory of
functions that were very platform significantly who aved technology
uniform and were only increase satisfaction and never use acceptance and use
. . Metaverse R .
used through intention to use, but with the aim of
— . . before. - e
smartphones and did not facilitating conditions did not empirically verifying
use virtual reality have a significant effect on user acceptance of
headsets. The study was satisfaction. metaverse platforms.
conducted in the
laboratory and
quarantine with a small
number.
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metaverse, potential
The need for more Creating new educational .
applications and
studies related to opportunities and contexts .
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Metaros, the problem of for learners, achieving .
o A metaverse in
ethical issues, the lack of educational programs and .
: . educational
technical support, the goals that are not accessible .
environments, the
need for powerful in the real world, overcoming I
hard 4 barri h | role of artificial
somputer ardware an arriers t Aat prever\t people intelligence and also
high-speed networks, the from learning certain content
K T metaverse-based
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. . . A education.
lightweight equipment and dangerous limitations.
for interaction.
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The corona epidemic
limited the number of
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The effect of concept map teaching based on network process analysis (ANP) and
lecture on students' learning skills

Z. Royatvand Ghiasvand %, V. Farzad" , B. Saleh Sedghpour? A. Baghdasarians®, A. Kararmi Gazafi®

1 Department of General Psychology, Faculty of Psychology and Educational Sciences, Central Tehran Branch, Islamic
Azad University, Tehran, Iran

2 Department of Educational Sciences, Faculty of Humanities, Shahid Rajaee Tarbiat University, Tehran, Iran

3 Department of Chemistry, School of Science, Tarbiat University, Shahid Rajaee, Tehran, Iran’

ABSTRACT
EEREGIERELE RO IR In proportion to the expansion of various skills in life, learning and
Received: 24 June 2023 education of any society needs quantitative and qualitative improvement. The rapid development of

Reviewed: 6 September 2023  technology has caused a change in the way of learning, and in order to increase learning and acquire

Revised: 23 September 2023 knowledge, different methods of teaching and training are used to improve people's knowledge,

Accepted: 06 December 2023 ~ @among these methods is the use of standard concept maps. In the current research, the use of the
concept map teaching method compiled with the network process analysis method and the lecture
method on the students' learning skills in the topic of chemical atom structure was investigated.

KEYWORDS: M The present study was a mixed-methods (exploratory-explanatory) research and was
Education conducted in two steps. The first step was done with a qualitative research method of the Delphi type.
Concept Mapping The statistical population consisted of experts and professors in chemistry education in 2020-2021, and
Lecture Method 30 individuals were selected using purposive sampling. The tools used in this step were semi-structured
Atomic Structure Topic of interviews and a researcher-made pairwise comparison questionnaire.The data were analyzed using
Chemistry the network process analysis method (a multicriteria decision-making method) and the Super Decisions
Network Process Analysis software.In the second step, a quasi-experimental quantitative research method was used with a pre-

test, post-test and follow-up plan with two groups (one experimental group and one control group).The
statistical population consisted of all eighth-grade high school students in the academic year 2021-

* Corresponding author 2022. A sample of 30 students was selected using convenience sampling and divided into two groups
& val.farzad@iauctb.ac.ir of 15. The experimental group received education using concept maps developed based on ANP, and
@ (+98912) 1304561 the control group was taught using the lecture method. The data collection tool was a learning skills

questionnaire, and to assess the validity of the tool, the opinions of experts and professors were used.
The reliability of the research tool was calculated to be 0.96 using the test-retest method, and the data
were analyzed using repeated measures analysis and SPSS (24.00) software.

The findings of the first step showed that mathematics layers with a weighted average of
0.652, physics 0.235, and chemistry 0.113 had the greatest impact, respectively, and the highest and
lowest weighted averages in the physics layer were the concept of matter and the concept of electron
movement in Certain circuits (Bohr) was 0.011. In the mathematical layer, the concept of main numbers
and its four main operations was 0.291, and the concept of sine waves and wave concept was 0.014. In
the chemistry layer, the concept of subatomic particles was 0.407 and the concept of using electron
arrangement was 0.010. And the results of the statistical analysis in the second step, for hypotheses at
a significant level (0.05), indicated a significant and more stable effect of training with the concept map
method on learning skills.
Considering the greater impact of education with the standard concept map method and
the importance of prerequisites, it is possible to rank educational concepts using the network process
analysis method and use it in teaching and learning. Also, the standard conceptual map can be
considered as a suitable tool and approach to achieve learning.
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Table 1: Output of coding information
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Layers related to the topic of atomic
structure in chemistry
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9 L;.ﬁl)] 3,3, {Quantum model) og5lsS™ Joe (Emission spectrum) s yi5 b « (Subatomic particles) 5!

(Application of electron configuration)
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Table 2: Verbal phrases for pairwise comparisons to express the degree of
importance
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Pairwise importance ranking Numeric value

(Equal preference) OS5 1
(Equally to relatively Lo b sy )
preferred) >
(Relatively preferred) s L..‘.u 3
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Table 3: Summary of conceptual map and lecture method training sessions in the Topic of Atomic Structure in Chemistry
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( # According to the order of concepts in math and physics prerequisites based on diagram 3, students' previous
learning was checked and taught if necessary)
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the atom consist of? 4-What is atomic number and mass number? 5- How to calculate mass number and atomic one)
number? 6- What is a neutral atom? 7-Atomic mass and mass unit 8- What is an isotope? 9- Getting to know the
isotopes of different elements 10- Introduction to Bohr model (initial introduction) 11- Calculation of percentage
abundance of isotopes
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1- What is an ion? 2-Calculation of atomic number and mass number of ions 3-Theory and models of atom and Subatomic secqnd
explanations of each 4-How to discover electron 5-Introduction of alpha, beta and gamma rays and the particles (part session
characteristics of each 6-Rutherford's experiment 7-Assumptions of Bohr's model two)
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1- Examining the concept of energy balances 2- Examining the concept of balances in the basic state 3- Examining Energy levels, third session Slad>
the concept of energy in the excited state 4- What is the concept of ionization? 5- What is ionization energy? 6- Subatomic 5ol
Examining the concept of quantum and quantized energy 7- Examining the quantum model of the atom particles & e
Quantum model A
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O399 @l (5785 il 25 -0 it slagdl 443 sy ek Pz ade Summary
1- How to produce emission spectrum 2- Types of emission spectrum 3- Concept of wavelength and energy in Emission four.th conceptual
emission spectrum 4- Color display of emission spectrum of different atoms 5- Description of emission spectrum spectrum Session map
of hydrogen atom training
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1- Examining Bohr's theory 2- Examining the orbital concept 3- Examining electron layers and the number of Elt:.ctron{c fifth meeting
orbitals in each sub-layer 4- Calculation of the number of electrons in each electron layer with a certain quantum configuration
number 5- Determining the layer and orbital of electrons based on quantum numbers 6- Energy changes of sub- (partone)
layers at different quantum numbers
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1- Comparing and investigating ionization energy with the help of electron arrangement 2- Afba principle 3- Electronic The SAiXth
Electron arrangement with the help of Afba principle 4- Pauli exclusion principle 5- Hund's principle and orbital configuration session
filling (part two)
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1- Examining the electron arrangement of elements 2- The electron arrangement of the main elements s and p Application of The se\_/enth
and intermediates 3- What are valence layer electrons? 4- The reactivity of elements according to the electron electronic session
arrangement configuration
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1- What are the materials made of? 2- Definition of composition, element, atom and molecule 3- What parts does an atom consist of? e
4- Definition of atomic number and mass number and their calculation 5- Definition of neutral atom 6- Familiarity with Bohr's model @‘)47‘»4
(basic familiarity) 7- Isotopes 8- Atomic mass and mass unit and calculation of percentage abundance of isotopes Summary
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1-Definition of ion 2-Calculation of atomic number and mass number of ions 3-Theory and models of atom and explanations of each 4- session sessions

How to discover electron, introduction of alpha, beta and gamma rays and the characteristics of each 5-Rutherford's test
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5-Quantum model of atom
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1-How to produce the emission spectrum 2-Types of emission spectrum 3-The concept of wavelength and energy in the emission four‘th
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with the help of Afba principle 4- Pauli exclusion principle 5- Hund's principle and filling of orbitals
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Table 4: Calculated weights and ranks in the network process analysis method
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Table 7: Calculated weights and ranks in the network process analysis method
for the physics sub-layer

chemistry 0651932
mathematics 0113006
physics 0235062

et 3 i s slals ey (L8 55105, (ST fogd Y U
Fig. 2: Graphic representation of the final ranking of prerequisites for the topic of
atomic structure in chemistry
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Table 5: Calculated weights and ranks in the network process analysis method
for the chemistry sub-layer
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Table 6: Calculated weights and ranks in the network process analysis method
for the mathematics sub-layer
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Fig. 3. Final output of the fuzzy model for the chemistry, mathematics, and physics sub-layers in the topic of atomic structure in chemistry, ranked based on ANP in the
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Table 8: Descriptive Statistics
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Table 11: Tests of Within-Subjects Effects
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s93me Ll ; i .. : S o)
. Gl sixe gl F oLl Slas e uikeo wolyl a0 . Fao
Partial Eta Significance level F Mean Square Degree of Type it Sum of Source Variable
Squared freedom Squares
foe hoess
0.995 0.0001 5200.988 160528.900 1 160528.900 .
Intercept .
/p sl
0.897 0.0001 243.831 7525.878 1 7525.878 092 G5l
Group o
s Learning skills
30.865 28 864.222

Error




V. Farzad et al. (YY¥) OlyKas g ;48 ) Js
99 4y 90 duglie VY Jgao
Table 13: Pairwise Comparisons
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Fig. 4. Averages of concept mapping (CP) and lecture (control) methods with time effects (pre-test, post-test, and follow-up)
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With the spread of COVID-19 and the closure of universities, the
possibility of holding face-to-face chemistry laboratory courses was lost. And universities
inevitably used alternative solutions to provide laboratory courses. Farhangian University, like
other university centers, switched to online education. This current research aimed to
investigate the level of mastery of computer skills and digital literacy, as well as the quality of
teaching and the effectiveness of virtual teaching of chemistry laboratory courses from the
perspective of chemistry student-teachers at Farhangian University.

The research was applied in terms of purpose and cross-sectional in terms of time.
The research data were collected using a descriptive survey. The statistical population of the
research consisted of student-teachers of Chemistry Education in the campuses and higher
education centers of Farhangian University in the academic year 1400-1401, who had the
experience of face-to-face and virtual education of chemistry laboratory courses. The
research tool included a researcher-made questionnaire with 25 items on a 5-point Likert
scale. Five chemistry faculty members of Farhangian University confirmed the validity of the
questionnaire, and its reliability was calculated by Cronbach's alpha method, with a
coefficient of 0.97. The questionnaire was prepared through Google Forms. After obtaining
legal permissions, the questionnaire link was sent to the target group via email. And they were
asked to complete the questionnaire if they were satisfied. A total of 180 students completed
the questionnaire and submitted it. The collected data were analyzed using SPSS (20.00)
software and descriptive and inferential statistical methods. Semi-structured interviews were
conducted with 10 participants. Participants were assured that they would remain
anonymous.

Overall, participants' opinion about computer skills and digital literacy was favorable
(X=4.38, p < 0.05). In the components of the quality of education (X = 3.22, p < 0.05) and the
effectiveness of virtual education of chemistry laboratory courses (X = 3.15 and p < 0.05),
relatively favorable score were obtained. The difference in the average score of the research
components according to the year of entering the university was not statistically significant.
However, there was a statistically significant difference between the average score of the
quality of education component according to the gender of student teachers. Tukey's post
hoc test showed that male participants obtained a higher average score in the education
quality component than female participants. The students' opinions on two items, "l was
satisfied with conducting laboratory units virtually" and "the level of learning in online
chemistry laboratory classes was good", were unfavorable. Examining the interviews showed
that students often described their computer skills and digital literacy as favorable, although
they were dissatisfied with the lack of computer skills of some professors. Several
interviewees stated that some professors tried to make teaching as effective as possible using
virtual laboratory software, videos, and related clips.
Respondents' dissatisfaction with conducting chemistry laboratory units in a
virtual way and their level of learning in online classes of chemistry laboratories was not
favorable, showing that the level of satisfaction with the virtual education of chemistry
laboratory courses presented in a virtual way was not good. Most interviewees admitted that
the disadvantages of virtual classes were more than their advantages. There may be a direct
relationship between greater satisfaction with the quality of education in the group of males
and the probability of their employment and earnings money. In conclusion, the best method
to improve online education is a combination of digital literacy, computer skills, creativity,
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using different educational tools, and active teaching-learning approaches. These results can
be provided to administrators and planners of Farhangian University and the Ministry of
Education. These results can help them to use operational strategies to compensate for
possible deficiencies in the professional competence of chemistry student teachers in the
laboratory courses provided virtually.
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Table 1: Demographic characteristics of the participants
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Year of University .
Gender Variable

Campus/Higher education center entrance
Sy ole agd bl ol aed S Ripaad —odhiagd
* ok ‘ ok ‘ O'ﬂ; Q‘)é‘: 1400 1399 1398 1397 o -
Shahid Hasheminejad-  Shahid Bahonar-  Shahid Rajaei-  Shahid Beheshti-  Shahid Sherafat- Male Female
Mashhad Isfahan Isfahan Tehran Tehran
HARE
17 24 52 18 69 58 33 48 41 42 138 <
Frequency
9.5 13.3 289 10.0 38.3 32.2 183 26.7 228 233 76.7 )2
Percentage
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Table 2: Descriptive results for the level of computer skills and digital literacy of the participants

Sollae s e Ll ksl st oSk w5
Desirability Significance t statistics Mean Standard Mean Object
level difference  deviation
Uogel sl 3Lisyge sladsliy g b ,l58le 5 5l ooliiul g s oS50 40 (o
wslhs 0.49 1.49 0.059 0.79 428 P Y &lee b
Desirable | have the necessary skill in understanding, determine, and using the software
and programs needed for online education.
(o8 9 pyy Bl oyl ol ¢ Joaal) Jas pn (bL 1 sl yins 5l oslaul jo e
S 0.16 0067  0.046 0.61 4.49 2y Y Slee OIRes b bas ) S 5 LUl 5,08 sl
Desirable | am proficient in using online communication platforms (email, messengers,
Skyroom, etc.) to communicate and collaborate with others online.
eyl sy ¢ Lesws glgx 135Sl as 4o
wslhs 0.13 168 0.051 0.68 4.42 el e e len Jlams slyiome 5 A28 4 0 e
Desirable | am skilled in sharing digital content.
g g sl g ,lidle 5 5l (0 g9y » a8 pdy Dlarlas Jlasl jo oo
wollae 0.019 1.62 0.052 0.70 427 ol 1y p3Y Olee (Ko 2SIl (slgime
Desirable | have the necessary skills to apply advanced settings on some software and
programs and produce electronic content.
ol 0.53 0.62 0.045 061 446 2l 1y a3 les (0008 5 LMS) Loy (5j9e] (slap iy 5l eslainl )5 e
Desirable | am proficient in using online learning platforms (LMS, etc.).
O)lee Jlezms Glgioee Oledlbl g baosls pogas o> bass> 5 5,0 10 e
sl 023 -0.15 0.052 0.70 437 el b ey
Desirable | have the necessary skills to understand and protect the privacy of data and
digital content information
olfiglo;T b o o (60,05 (slaasl 5l eolizal 4o p3Y & lga g il 5l oo
sllas Lo [Kgyes
< 0.78 1.60 0.057 0.76 439 e 0057 (o
Desirable | have the necessary knowledge and skills to use applications related to the
.chemistry laboratory
9 0.53 1.48 0.35 0.48 4.38 JS

Desirable Total
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Table 3: Descriptive results for the quality of virtual teaching chemistry laboratory courses

o Jailewl 8l ol

Capsllas Sl toll Lo oSl oSile s
- - - . Standard i
Desirability Significance leve t statistics ~ Mean difference - Mean Object
deviation
090> Gilzme Sy &S (5090 (Slgizms 5l (e
ot b 0.096 1.67 0.413 1.41 3.48 e (2, Sgdn ) (ot (IS
Relatively desirable | was satisfied of the contents presented in the virtual classes
of chemistry laboratory courses.
Wyl pe wlgiore (il e aslul a5 p0 S co wla! (e
= 0.056 1.92 0.457 1.35 4.16 s fore
Desirable | felt that my professors had good content knowledge.
lgizme b paslul Lo oaiaid 5 )15 4y (g uSol- 200l g,
=2 0.062 1.87 0.45 1.37 3.70 g2 cenlite
Desirable The teaching-learning method used by my professors was
appropriate to the content.
Ol > U 1) )0 g9050 passlul a5 00 S o bl 10
oot b 0.146 1.46 0.463 1.41 3.27 oS e Shr
Relatively desirable | felt that my professors made the subject as interesting as
possible.
) 5y s ¥lg 4 sl Sl 5l
sl 0.001 333 0.78 136 3.95 P32l ¥l 4 5l (25l Sl e
Desirable | was satisfied with the professors' answers to my questions.
5 o loges ¢ Jolom ¢ piandl ( 315 sla 5l oS 3 e
ot b 0.255 114 0.277 138 3.36 #9552 oLl Loy ooliuls 5o slaces
Relatively desirable | was satisfied with the quality of the graphic tools,
animations, tables, charts, and clips used by my professors.
S ) Jled 5,050k - posl sla g, 5l oBisle;l oLl
= i 0.589 0.541 0.129 135 3.41 33,5 g0 03l (g 035 pll o295
Relatively desirable Laboratory professors used active teaching-learning methods
(such as group work, doing projects, etc.).
&5 90 s SVl oy 2 sl S8l &8, Sl
sl 0.800 0.254 0.56 1.24 3.73 Wt IS (o> S
Desirable Debugging meetings were held to review the agenda
questions and to solve the lesson problems.
) 20 285 0,5 oo Sl (2Bly ol e 0 (55lme olKiule;]
1 . _ _
wotlae b 0.438 0.777 0.20 1.45 3.19 pog olKiules]
Relatively desirable
The virtual lab made me feel real as if | was in the lab.
ot b 0.082 175 0.347 113 3.22 g
Relatively desirable Total
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Table 4: Descriptive results for the effectiveness of virtual teaching of chemistry laboratory courses

ol b e told  as Sle st Gl el ass

Desirability Significant leve  t statistics Mean difference  Standard deviation Mean Object

Bg gy Giloee (higel o pERaslejl ugys il 38

=3 0.156 -1.42 -0.287 1.14 3.66 It was easier to pass laboratory courses in virtual
Desirable -
education.
oollas Lo £0,55 4 |y (ASe e (g5lme UBj90] Jgb po
Relatively 0.284 1.07 0.224 118 3.13 | did not experience any problems during the virtual
desirable training.
oot s 85 4,28 1) ol (3lome (59el Jolbo 50
Relatively 0.219 -1.23 -0.272 125 3.01
. | did not experience stress during the virtual training.
desirable
00l 5 (28350l Glllae 5550 (Sl 5 Lo o
9 0.745 0.325 0.064 1.11 3.64 .m_:..‘l)la
Desirable
| had more time to review the teaching material.
) Silome Oygon 2alel slaasly 5135 5l e
gl
= 0.001 3.83 0.833 1.28 2.14 POy
Undesirable
| was satisfied with holding laboratory units virtually.
s st oRislejl bas 1y sl WS )5 (5,50l e
glacls
= 0.001 3.59 0.775 1.26 2.06 R
Undesirable The level of learning in online chemistry lab classes was
good.
. O Sl St po5 o0 Dl (e baB p (Sla S 50
Relatively 0.001 3.30 0.709 124 3.31 ot S )98
desirable In the online classes, | dared to ask more questions than

in the face-to-face class.

o PEELT ugyd sln ) oga Ghisel e
PVIZPR o
Ty S 0.030 -2.19 -0.452 117 4.51 B o8 gy

Very desirable
| prefer face-to-face teaching for chemistry lab courses.

b on slop s 5o (pRlesl slously @as oo o 5
Sopa gl Sgots (Jeaill b 51 S bl o3

ol 0.057 191 -0.413 1.23 3.98 D9l )|,S5 Jasll

Desirable | prefer laboratory units to be presented/repeated in the
following semesters or summer semesters as face-to-face
training.
Relatively 0.210 1.25 -0.131 0.59 3.15 ey

desirable
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Table 5: Results of Multivariate analysis of variance test results for research variables

Bl s s Eolui . ol az o . e s
s9ieme Sylocae v F jlade K JPREN KAJPREN Al rie Sl
d significance leve F Val Degrees of Dependent Variabl s f ch
Eta squared Significance leve alue Mean froedom sum of ependent Variable ource of changes
square squares
[FE) | lasb! o
0.012 0530 2077 0.443 1 0.443 oz g 5 sl slac e
Computer skills and digital literacy
0.017 0.001 3.024 3.44 1 3.44 A T
Quality of education Gender
x50l (ool
0.008 0.210 137 0.48 1 0.48 S o y
The effectiveness of virtual education
[FE) | lasb! o
0.013 0519 0757  0.162 3 0.485 oz Sl 5 sl sloc e
Computer skills and digital literacy
0.010 0.632 0.575  0.655 3 1.96 Oha5e e 399 J
Quality of education Year entering
0.007 0.753 0401  0.140 3 0.419 &ilme 390l (o0l
The effectiveness of virtual education
[COE Y laib!, glac
0.063 0.163 386  0.825 3 2.47 (s g 5 gl sl
Computer skills and digital literacy
0.096 0.082 6.054 6.89 3 20.67 Oa5E e 2953 Jbo ~enz
Quality of education Gender - Year Entering
0.006 0.783 0359  0.125 3 0.376 &ilme 390l (o0l
The effectiveness of virtual education
0213 172 36.70 (e Sl 5 sl sloc e
Computer skills and digital literacy
el T s
1139 172 195.82 O Error
Quality of education
0.349 172 59.97 Sslme ogal (oiu il
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- . Degrees of : .
Eta squared Significance leve F Value Mean treedom Sum of Dependent Variable Source of changes
square squares
The effectiveness of virtual education
. | LI .
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The effect of digital educational game on the motivation and learning of dysgraphic
students in the second grade of elementary school

S. Golzar Aziz', Z. Khoshneshin', Y. Mahdavinasab™', M. Rajabi?

1 Department of Educational Technology, Kharazmi University, Tehran, Iran
2 Department of Educational Technology, Tarbiat Modares University, Tehran, Iran

ABSTRACT

The rapid advance of smart technologies has transformed
Received: 26 February 2023 various aspects of social life and, by its very nature, has significantly changed the nature,
Reviewed: 29 April 2023 timing, and place of learning. Digital educational games, which in turn are one of the
Revised: 31 May 2023 manifestations of technological progress in the modern era, will become an important part
Accepted: 05 July 2023 of education in the future. In this direction, educational systems have decided to change

their educational methods and are looking for answers to the question of teaching and
learning methods and how to prepare learners of the digital generation for life in this
KEYWORDS: culture. In order to improve and make education effective for today's digital learners, one
of these methods seems to be the use of educational games as an educational strategy in

Digital Educational Games ) oo o = .
educational systems, considering the characteristics and possibilities of educational games.

Motivation
Learning The purpose of this research was to investigate the effect of the design and application of
Dyslexic ARIAN digital educational game on the motivation and learning of dyslexic students in the

second grade of elementary school.
TR view of the practical purpose and method of data collection, the present
research was conducted quasi-experimentally using pre-tests and post-tests. The statistical
population of this research included all students with dysgraphia in the second grade of
Baharestan city who studied in the academic year 2017-2018. For this research, firstly, a
school in Tehran province in Baharestan city was randomly selected. Then, 32 students who
met the conditions of the study were selected among the students with learning
disabilities. The following instruments were used in this study: 1. A teacher-made test to
investigate the effects of games on learning of dyslexic students 2. Harter's academic
motivation questionnaire to measure students' academic motivation 3. Clinical interviews
with teachers 4. Spelling disorder test to select a sample of dyslexic Then, according to the
pretest, the students were divided into two experimental group and a control group.
After collecting statistical data from the pretest, posttest, and learning and
motivation test, the data were analyzed using SPSS statistical software in two parts:
descriptive statistics (mean, median, mode, and standard deviation) and inferential
statistics (variance and covariance analysis). The results of the covariance analysis of the
effect of the pretest on the total academic motivation score show that there was a
statistical difference between the mean academic motivation score of the dyslexic students
in the experimental group and the control group. The results of the covariance analysis of
the effect of the pretest on the total learning score also showed that there was a statistical
difference between the average learning score of the dyslexic students in the experimental
group and the control group.
[T The results of the research showed that the use of educational game is
effective in motivating (P<0. 01) and learning (P<0. 01) students with dysgraphia in the
second grade. ARIAN digital educational game was able to significantly increase students'
motivation and learning due to its features such as purposefulness and attention to
students' needs, providing immediate feedback, providing suitable opportunities for trial
and error and turning a negative and stressful atmosphere into an atmosphere full of trust
and motivation, using communication channels such as text, speech, image, music and
movement in education, the activeness of students in the learning process, the student-
centeredness of the teaching and learning process and the use of multiple senses, it was
able to significantly increase the motivation and learning of students.

iCorresponding author
& yousef m@khu.ac.ir
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Divide the following animals into herbivores and carnivores

Sl an aid g3k o) S

Fig. 1: Animal classification game

Show the best route

Fig. 2: Maze game
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Choose the right number

e ol b S

Fig. 3: Number selection game
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Put each device in its proper place

bl @b b Jso

Fig. 5: placement game
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Table 2: Reliability of Harter's academic motivation questionnaire in this research
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Table 1: Reliability of learning assessment test
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Table 4: Frequency distribution of pre-test and post-test of digital educational
game in control and experimental group
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Table 5: Frequency distribution of pre-test and post-test of motivation in control
and experimental group
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Table 3: Reliability of learning disorder diagnosis test
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Table 6: The normality of the distribution of motivation scores
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Table 9:The results of Levin's test regarding homogeneity of variances
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Table 8: The results of covariance analysis of the effect of the pre-test on the total academic motivation score
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Table 10: The results of covariance analysis of the effect of the pre-test on the total learning score
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ABSTRACT

The growth of communication technologies, the expansion of
Received: 06 May 2023 the use of electronic devices and the widespread use of the Internet have affected various
Reviewed: 24 july 2023 aspects of human life. Education, teaching and learning, which are an important aspect of
Revised: 14 September 2023 people's lives and an unobtrusive discussion at various social levels, has been greatly
Accepted: 24 October 2023 influenced by these developments and has grown with the growth of technology. Despite

extensive research on the benefits and potentials of Cooperative Learning, itsimplementation
has remained challenging. In line with this research gap at the international and national

KEYWORDS: levels, it seems that identifying solutions to implement this approach in the online
Challenges environment is a basic necessity. This research gap led the researchers to study the challenges
Solutions and strategies for implementing the Cooperative Learning approach in Iran with an emphasis
Qualitative Method on the field of educational management with a small sample. Therefore, the present study
Online Classroom aimed to identify the challenges and strategies of Cooperative Learning in the online
Cooperative Learning environment.

This research was based on a qualitative approach and was carried out using a
descriptive phenomenology method. The field of research is the Faculty of Psychology and

iCorresponding author Educational Sciences of Tehran University and the participants were faculty members working
&2 keyvansalehi@ut.ac.ir in three groups related to the fields of educational sciences. Sampling method was purposeful
@ (+9821) 61117472 and criteria-oriented by determining three criteria: 1. they have participated in cooperative

research workshops or are familiar with this approach, 2. they have used this approach in
their classroom in a practical way, however little and incompletely, 3. they have taught in both
face-to-face and online environments. The sample consisted of 22 people. The data analysis
was done with the Colaizzi’s method and the use of Atlas-ti qualitative analysis software. In
order to further validate the findings of the research, five visiting professors of the university
were also interviewed.

The data analysis was categorized in two dimensions: challenges and solutions to
facilitate the cooperative learning process in the online environment. As for the challenges,
four themes of facilities, environment, implementation and achievements and 22 sub-themes
were identified and categorized; in the challenges related to the limitation of facilities, there
were themes including the structural complexities of the electronic space, internet disorders,
the online environment and the lack of a proper educational platform; in the challenges
related to environmental restrictions, there were themes including the reduction of
opportunities for face-to-face interaction, the impossibility of continuous monitoring; in the
challenges related to implementation limitations, there were cases including insufficient
technical skills, low media literacy, inability to enrich life skills training opportunities,
limitation of opportunities for creativity, negative attitude towards the electronic space; Also
there were issues related to collaborative group including different schedule of group
members, misunderstanding in communication, participation, work report, lack of agreement
among members regarding means of communication and difficulty in group decision-making;
and in the challenges related to achievement limitations, some themes were identified
including encouraging superficial learning, creating the background for the occurrence of
physical problems, especially eye problems, and reducing enthusiasm in the classroom. With
regard to the solutions to facilitate the cooperative learning process in the online
environment, 8 themes including solutions related to the online class (including 7 sub-themes
of quick response, inability to teach life skills, attendance and absence, establishing face-to-
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face communication, creating an atmosphere based on honesty weekly group and individual
report and expression of feelings), strengthening internet and broadband infrastructure, easy
access of professors and students to the internet, holding online classes in times of low
network traffic, using various platforms for learning, teaching how to use technical tools to
professors and students, using teaching assistant, use of new technologies for learning were
identified and classified.

The results indicated that this approach in classrooms, especially in online
classrooms, is not only incompletely and very little implemented, but its implementation is
facing a wide range of challenges. Considering the strong theoretical support of cooperative
learning, its limited implementation in Iran and the identified challenges are thought-
provoking and worthy of further investigation. It is clear that most of the identified challenges
are not related to the nature and capacities of electronic platforms and are mainly caused by
reasons such as incomplete implementation and the inability to act effectively in online
environments. It is suggested that in curriculum planning, a special position should be given
to wide culturalization regarding the benefits and advantages, disadvantages and threats of
cooperative learning in general and online cooperative learning in particular at the level of
schools and universities and among managers and students, and especially, teachers and
professors.
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EETELLIT e Mo ) SIS EERY Teaching basic courses is of utmost importance in architecture
and the proper teaching of these courses would guide architecture novices toward better

learning and creative designing in architectural design courses. An inconsistency is
observable among professors teaching the basic skills of architecture due to the different
teaching methods and the changes made in the architecture bachelor's degree syllabus as
well as the basic course differentiation. Considering the significance of the drawing course
in the architectural engineering, it is required to investigate the effect of blended and
differentiated instructions on the quality of teaching this topic. Motivation is one of the
common concepts in educational issues. When problems, such as academic failure, occur in
the educational system, the learner's motivation is mentioned as one of the major causes.
The main objective of this research was to investigate the effect of blended education and
differentiated instruction on teaching drawing skills and improving architecture students'
academic motivation. The questions of the present research included: which of the
blended education and differentiated instructions has more effect on improving the
drawing skills of architecture students? And which of these two instructions has a greater
effect on improving the architecture students' academic motivation?

This study was an applied descriptive-analytical and causal-comparative
research. The statistical population included two 30-student groups of architectural
engineering students of the Islamic Azad University of Urmia. A 30-student group was
selected for blended instruction and another 30-student group was selected for
differentiated instruction at the Islamic Azad University of Urmia in the first half of the
academic year 2022. In the introductory course of architectural design (1), the architectural
drawing course was presented in the format of Atelier A for the blended instruction group
and it was separately presented in the format of Atelier B for the differentiated instruction
group. At the end of the training, drawing tests were taken from the students regarding
four main topics of three-view drawing, plan, section, and facade. At the end of the course,
Wallerand's academic motivation questionnaire was distributed among the students. In
this research, the t-test was used for evaluating the independent groups. Further, the
mean values were considered for data analysis.

According to the obtained research data, it was obvious that blended instruction

was more effective in teaching all four subjects of the drawing course and students
obtained higher scores. The consistency of the results in the two sections of the research,
including the drawing test and the academic motivation questionnaire, confirmed the
better performance of blended education in the course of drawing. The higher scores of
students in the case of three-view drawing and, then, fagcade, plan, and section in the
blended teaching method confirmed the better performance of this instruction. The high
academic motivation in the blended instruction and students' further interaction with each
other was more effective in students' learning and made them perform better.
The results revealed that the blended instruction was more effective in
teaching the three-view drawing, plan, section, and facade, and the scores of students who
participated in the blended training atelier were higher in a specific exercise in comparison
to those of the differentiated training atelier, and it can be concluded that blended
instruction has a significantly greater average than differentiated instruction in all four
exercises. Moreover, blended instruction improves the students' internal and external
motivation.
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Table 1: Students' grades in drawing exercises in two methods of blended and differentiated education

SSSE B0l hehls 5550l
(Differentiated education) (Blended education)
® = & = = &
= £ o, £ Y B .2 = 3 o, £ L 3
N TE 15 - ’gg 2 EN T E 15 T3 %g 2 B
28 i s L5 13 Yo g S }e - S Lg 53 13
ES 5 g3: 4 15 1% 34 E 32 <% 158 1%
vE 3% 4& g o1l g %E 33 4§ 3z ;3 g
£ 3 8 = 33 £ g g s 13
w ~ Ky w ~ =
= = = =
16.5 4.25 3.5 4 4.75 1 18 4.5 4 5 4.5 1
15.25 4.25 3.25 4 3.75 2 18.75 4.75 4 5 5 2
11 2 2 3 4 3 18.25 4.5 4.25 4.75 4.75 3
10 3 2 2 3 4 17.25 4.5 3.75 45 4.5 4
16.25 4.25 3 4.5 4.5 5 18.5 4.75 4 4.75 5 5
14 3.75 3 3.75 3.5 6 18.75 4.5 4.25 5 5 6
17 4.75 3 4.25 5 7 15.5 4.25 3 4 4.25 7
17 4.5 3.5 4.25 4.75 8 12 3.5 2 3 3.5 8
17.5 4.5 3.75 4.5 4.75 9 14.5 3.75 3.25 3.75 3.75 9
16 4.75 3.25 4.25 3.75 10 19 4.75 4.5 4.75 5 10
19 4.75 4.75 4.5 5 11 19 5 4.5 5 4.5 11
13 3.5 3 3.5 3 12 17 4 4 4 5 12
17 3.75 3.75 4.5 5 13 18 4.75 4 4.5 4.75 13
19 5 4.75 4.75 4.5 14 18.5 5 4 45 5 14
14.25 3.75 3.25 3.25 4 15 17 4.5 3.5 4 5 15
11 2.5 2.5 3 3 16 19 4.75 4.75 4.5 5 16
7 2 1 2 2 17 19.5 5 4.75 4.75 5 17
16 4.25 3.25 4 4.5 18 17.75 4.5 4 4.25 5 18
19 5 4.5 4.5 5 19 17.5 4.5 4 4 5 19
19.5 5 4.5 5 5 20 19.25 5 4.5 4.75 5 20
17 4.75 3.25 4.5 4.5 21 14 4 3 3.5 3.5 21
13.75 3.5 3 3.25 4 22 19 4.75 4.75 4.75 4.75 22
16 4.5 3 4.5 4 23 19 5 4.25 5 4.75 23
19 5 4.5 5 4.5 24 16.5 4 3.75 4 4.75 24
14 4 3 4 3 25 13.5 3.5 3 3 4 25
12 3 2 3 4 26 18.5 5 4 4.5 5 26
13 35 3 3.5 3 27 19.25 4.75 4.75 4.75 5 27
15 3.5 3.5 4 4 28 14.25 3.5 3 3.5 4.25 28
9 2.25 1.5 2.25 3 29 14.5 3.5 3.25 3.5 4.25 29
10 2.75 2.5 2.75 2 30 8.5 2 1.5 2 3 30
Shigg b gl ¥ Jgo
Table 2: Shapiro-Wilk test
Shapiro-Wilk
Statistic Df Sig.
] ) 0.768 30 0.000
(Three views drawing)
O o 0.869 30 0.002
(Plan drawing)
Al GBjsel ehis e 0.883 30 0.003
(Blended education) (Section drawing)
Wt 0.816 30 0.000
(Elevation drawing)
o 0.816 30 0.000

(Final score)
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Shapiro-Wilk
Statistic Df Sig.
i
e 0.903 30 0.010
(Three views drawing)
.
A 0.918 30 0.024
(Plan drawing)
S 9e ehis pe 0.945 30 0.121
(Differentiated education) (Section drawing)
s
T 0.916 30 0.022
(Elevation drawing)
e 0.948 30 0.153

(Final score)
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Table 3: Mann-Whitney test
Test statistics?

Lod 4 Eonm

(Three views drawing)

Mann-Whitney U 242.000
Wilcoxon W 707.000

z -3.138

Asymp. sig. (2-tailed) 0.002

Loids o )0 (SUSE 5 (il (5556l 90 50 laas) (puSils :F Jgar
Table 4: The ranking of the ranks in methods of blended and differentiated
education in the topic of three-views

3 ol a5, oSl b 4l pgee
(Education) (Number) (Average rank) (Total ranks)
indls 550!
(Blended 30 37.43 1123.00
education)
hree view SS90
( dree ,V'e‘)NS (Differentiated 30 23.57 707.00
rawing education)
F 60
(Total)
SRy oe o9e3l B Jgo
Table 5: Mann-Whitney test
Test statistics®
O e
(Plan drawing)
Mann-Whitney U 300.500
Wilcoxon W 765.500
z -2.230
Asymp. sig. (2-tailed) 0.026

O Eomee 0 (SSE g (il (590l 90 50 s puSle # Jgu
Table 6: The ranking of the ranks in methods of blended and differentiated
education in the topic of plan darwing

3ty ohai 4, (Sl e 4 g
(Education) (Number) (Average rank) (Total ranks)
shedls hjge]
(Blended 30 35.48 1064.50
education)
Ol ey (SSE Bygel
(Plan drawing)  (Differentiated 30 25.52 765.50
education)
Jf 60
(Total)

OlFise oo Jboy ogesl Jouz 50 eud aculrne mls 4 4295 b
ol opes g Sig = NTY ghalle s el Sl e &S 0 p0
Jey @i Gl Sl plo (( SSE o5l sl Sig = /N OY
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IR E— [eperoy

5¢!a;-;aw)s [IONIPUTRICIPRN  FIPUUWES JPl DN Y TR SONSR T Y SR o PO B L
SS9 Al Shigel 95 )0 e 0 pes

Fig. 1: Average grades in three-view, plan drawing, elevation drawing, section
drawing and final grade in two blended and differentiated education

35
30
2
Blended edueation
1 il el
. Difterentiated education
e S e
0
lae psi [P i

2l 0309 58 (SSE g (Al 590l 90 )3 WwaS, (2 Kilea VY Jgor
Table 12: Average ranks in two blended and differentiated education in the in
the final score

Q:-')'}"l sl 4, 2k b Ay e
(Education) (Number) (Average rank) (Total ranks)
il 0]
(Blended 30 36.85 1105.50
education)
sl oy (SSE gl
(Final score) (Differentiated 30 24.15 724.50
education)
JS 60
(Total)

ol s S 9031 Y Jgu

Table 13: Kruskal-Wallis test

M)J Losaw w )Q lJbA.u) ua.i:l.uo | 0.39.3 ‘5{.\&&) 05;
9 il (590l 90 50 (ol 0yei g caie manw 5 led o 5 O
el o ol las (V) S o (SS&

g om O9a3l ¥ Jgo

Table 7: Mann-Whitney test
Test statistics?

chie o
(Section drawing)
Mann-Whitney U 251.000
Wilcoxon W 716.000
z -2.966
Asymp. sig. (2-tailed) 0.003

it Eoms )3 (SSE 5 (dli 390] 55 )0 Ay (eSilee A Jgoz
Table 8: The ranking of the ranks in methods of blended and differentiated
education in the topic of section darwing

Test statistics®?

LAJON]
(Scores)
Kruskal-Wallis H 22.199
df 3
Asymp. sig. 0.000

a. Kruskal Wallis test
b. Grouping variable:

el ohai ad, ke o 45, gseze
(Education)  (Number) (Average rank) (Total ranks)
RSN
(Blended 30 37.13 1114.00
education)
((i ec .|on) (Differentiated 30 23.87 716.00
rawing education)
& 60
(Total)
g oge3l A Jgor
Table9: Mann-Whitney test
Test Statistics®
Los o 5
(Elevation drawing)
Mann-Whitney U 310.500
Wilcoxon W 775.500
A -2.082
Asymp. sig. (2-tailed) 0.037

Los o 5 50 (oS5 g (Al (hjg0T 90 50 o, uSilee 1) ¢ Jgu>

il (5gel 50 Coe Loz slp Sl Jgaz N F Jgu

Table 10: The ranking of the ranks in methods of blended and differentiated
education in the topic of elevation darwing

Table 14: Table of averages for four topics in blended education Syl Slaws ad, 5SSl b A goemne
gle Slaws g, u..iab.a (Education) (Number) (Average rank) (Total ranks)
(Titles) N) (Mean rank) il 390l
. - (Blended 30 35.15 1054.50
e ) 30 79.42 education)
(Three views drawing) L . B
Oy oz o SSE el
s 30 59.47 (Elevation (Differentiated 30 25.85 77550
(Plan drawing) drawing) .
s . N education)
A ahie ey 30 38.23 Js
(Scores) (Section drawing) 60
L . (Total)
ey 30 64.88
(Elevation drawing)
o 120 SRy oe o9e3l VY Jgur
(Total) Table 11: Mann-Whitney test
Test Statistics®
P | .y & e oL R LS 0 pod
seba Al igel &5 C8 S amS iz g e o S sk (H‘s’n:elfscg:)
° as| R 6‘;—3 ol 0092 U,S-Sw &}5&‘ j‘ e Ls)‘oLi-M Mann-Whitney U 259.500
. T 1 Wilcoxon W 724.500
)‘ ew‘ a.)j..‘ r.e‘é u,u)b rb‘ds 6‘).1 L Pve) é&m 9 ‘59.».11.’ uu)}a‘ 7 2.823

o yuiiio 50908 Jloyi 4 dz g5 i oS g0 o0laiinl 0 psite Jlgz anslin Asymp. sig. (2-tailed) 0.005
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Table 17: Checking the normality of observations using the Shapiro-Wilk test
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(Statistic) (Df) (Sig.)
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(Internal motivation)
H 155!
o 0N 0.980 60 0.435

(External motivation)

ol ly sl g3l A Jgor
Table 18: Test of equality of variances
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(Levene's test for equality of variances)
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Table 15: Kruskal-Wallis test
Test statistics®?

Oyl

(Scores)
Kruskal-Wallis H 13.256
df 3
Asymp. sig. 0.004

a. Kruskal Wallis test
b. Grouping variable:

SSE isel 50 o Yoz 6l LSk Joaz VP Jgux

Table 16: Table of averages for four topics in differentiated education

al

ok s ) (Sl
(Titles) Ny (Mean rank)
Lo s e 30 70.02
(Three views drawing)
O o 30 63.73
(Plan drawing)
Sl Sy 30 40.97
(Scores) (Section drawing)
LS o 30 67.28
(Elevation drawing)
&= 120
(Total)
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Fig. 2: Mean of internal and external motivation in two blended and differentiated education
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Table 19: Independent two-sample t-test using spss software
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Fig. 3: The effect of blended education on improving academic motivation
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ABSTRACT

EE I CE G Nl SR The principles and standards of school mathematics (NCTM) in the
Received: 02 May 2023 branch of algebra propose standards that consider the development of students' understanding of
Reviewed: 2 July 2023 algebraic symbolization and especially the understanding of the variable concept as one of the basic

needs of students. Functional thinking is also the highway of algebraic thinking and teachers should
consider it as the heart and soul of math education. Figural patterns have characteristics that are
favorable for starting the generalization and development of functional thinking and can be used
in school mathematics. Also, attention to mathematical structure should be an important part of
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the teaching and learning mathematics. The structure of a mathematical pattern is the way a

KEYWORDS:
Fieural Pattern Generalization pattern is organized and is often expressed as a generalization. The purpose of this research was to
AF%OS Theory investigate the performance of students in building the concept of figural pattern generalization

based on APOS theory (action-process-object and schema) and to improve the stages using the
states of awareness of the structure, and will help teachers and students to have a more accurate
evaluation of the figural pattern generalization and better identify the problems and improve their
stages of understanding.

Structural Awareness

*%Corresponding author WETTER The data collection method was quantitative-qualitative. The data collection tool
&=l nas.asghari@iauctb.ac.ir included a researcher-designed test and a semi-structured interview. The statistical population
@ (+98912) 2011425 included 493 seventh grade students of public schools in Malekan city (Azerbaijan-e-sharghi).

According to Cochran's sample size formula, 220 male and female seventh-grade students were
selected and participated in the researcher-designed test. The validity of the test was checked and
confirmed by three mathematics teachers and four experienced teachers. The reliability and
internal consistency of the questions were confirmed by finding Cronbach's alpha coefficient and
alpha as 0.69.

Students' mental structures were identified according to APOS theory in the figural

pattern generalization. The highest percentage of correct response was at the action stage and the
lowest percentage was at the object stage. The stages of APOS were hierarchical and from simple
to complex, and the results of this research confirmed the characteristics of this theory. At the
action stage, about 18% of the students were unsuccessful, and according to the first attentional
state (holing wholes) looking at the figural pattern was introduced as a tool to improve the
understanding of these students. About 60% were unsuccessful at the process stage, which the
discerning details and recognizing relationships as second and third attentional states helped
students to reach the process stage. About 88% of the students failed to reach the object that the
fourth attentional state (perceiving properties) as auxiliary tool was introduced. Reasoning on the
basis of identified properties as the fifth attentional state was used to upgrade students to the
schema stage in APOS theory.
This research provided a framework for measuring and evaluating students in the
figural pattern generalization that teachers can use in better teaching of this concept. At each stage,
solutions can be provided according to the student s' stage to improve their understanding of
generalization to higher stage. This research showed the power of APOS theory in compatibility
with other constructionist theories. Adapting the APOS theory with the theory of structural
awareness and benefiting from this adaptation in order to improve the stage of understanding of
the seventh-grade students in figural pattern generalization was considered as one of the
innovative aspects of this research.
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EEC G ET G Rl I The general purpose of the research was to identify and validate
the criteria for the production of educational films and videos for elementary school students.

For many years, film and video were only prepared and used in a limited way in some schools
due to high costs and limited access. However, this limitation has been lifted to a great extent
with the advancement of technology. Especially after the expansion of virtual education, most
teachers and trainers started producing educational films and videos using mobile phones and
digital cameras. One of the important challenges in this field was lack of standards and
principles for preparing educational films and videos for students. Criteria that can specifically
test the quality of this age group and be available to teachers and producers in combined and
virtual training as a guide were presented here.

The present research was combined with a sequential exploratory design in terms
of its practical purpose and method. In the qualitative part, the required data was extracted
from the sources using comparative content analysis and then validated using the
quantitative method. The statistical population of the qualitative section included articles,
theses, and electronic and printed books available and related between 2000 and 2021. The
corpus was formulated with a purposeful and criteria-based method, and the main themes
were extracted and coded based on the Boudin and Quick model. In the quantitative part, 60
teachers and specialists were included in the sample purposefully. In order to collect data and
analyze the findings in the qualitative dimension, content analysis and extraction of main,
sub-themes, and indicators were used. Then, in addition to the self-review technique, two
experts were invited to ensure the coding method.

Qualitative findings in the four dimensions of technical, artistic, content and
educational design were: the technical dimension criteria: expressiveness and clarity of the
speaker's voice, light quality, image resolution and film size, lack of stuttering of the speaker's
words and the superiority of the speaker's voice level compared to the background. In the
artistic dimension, the criteria were: suitable framing of the film according to the educational
goal and visual understanding of the student, variety of shots according to the type of content,
attracting and maintaining attention with special effects, appropriateness of stage and
background design according to the type of content,the believability of the characters in the
film is physical, gender, age, grooming and clothing. The content aspect of the criteria
included: the scientific accuracy of the content, the relevance of the educational content to
the main learning goal, the removal of irrelevant content, the up-to-dateness and validity of
the content, avoiding bias in relation to gender, age, race, language or social class, and
simplifying complex content. According to the details of the content, the dimension of
educational design included the appropriateness of the speech speed of the text with the level
of students' understanding, arousing the sense of curiosity by creating an exploratory
situation, strengthening the motivation to study and learn by creating a challenging situation,
creating pauses in the video to link the content with the student's previous learning, creating
and pausing in the video to encourage interaction about what was presented, refraining from
showing the presenter's face when presenting complex content, providing practical examples
of the concept or educational skill, creating a pause during the presentation to create an
opportunity to think and get the audience's comments, and creative note-taking to guess
what to continue, the events of the movie, Also, the results of validation using structural
equations and thegeneral fit of GOF value for technical, artistic, content, and educational
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criteria were equal to 0.181, 0.233, and 0.296 respectively, so the goodness model had a

strong and appropriate fit and could be generalized.

This study identified and validated criteria for producing electronic content
(educational films and videos) specifically for elementary school students in four dimensions:
technical, artistic, content, and instructional design. These criteria can serve as a guide for
teachers and experts who produce their educational content in the form of films and videos
for virtual and blended learning environments, taking an effective step quality and continuity

of education.
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Table 1: Participants of the study

Slaws u\;r.“..;l ‘SLB)L:.M ua.a;u o> g digad abél
Number Selection criteria Sample people by specialty
S Blas - plal adade 1o s3lxe U590] ey Al Jlo G JBlas - ol S S o JBlas cosls
? (Aiyad 0 20) i) oo (51 sj3elins L ol wdss Lo ol 90 ploles
12 Having at least a bachelor's degree - at least one year of experience in teaching virtual Primary school
education in elementary school - at least one year of producing educational film or video for elementary teachers
school (20 percent of the sample)
4,75 g ol alate ;o Jhjsel gidng g eled adgi ate; o I8 g 0l Wbl IS S hae JBlas opiils
1 (g0 0,0 20) playl alaie jo ob590l Poug b old S PBlos> el S Ol 4l
Having at least a master's degree and working in the field of producing educational films and Curriculum planners
videos at the elementary level and experience making at least one educational film or video at the
elementary level (20 percent of the sample)
4,75 g ol alate ;o Jhjsel gidng g eled adgi ae; o I8 g ol bl )5 S hae JBlas opiils
" (Wg03 oy 20) ploil aladie jo 350l g 5 pled SO JBlos sl ST ROWE NP
Having at least a master's degree and working in the field of producing educational films and Educational technologist
videos at the elementary level and experience making at least one educational film or video at the
elementary level (20 percent of the sample)
0uS Angd (10 5,1 assle) wils 6:)‘5.{1 Py g pkd Cole g b b dad e Slo e g S las oS GluS
(&ges 3uo,5 40) o whaiie 13 jg0] @l S JBlas el 4,25 L ()] e 550l slapld laasie
24 T
Those who have qualifications and experiences related to the design and production of educational films Specialists in film and

and videos and have experience in making at least one educational film in elementary school (40% of the educational videos

sample)
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Table 2: Educational film production criteria for elementary students (qualitative data coding)
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Document Basic concepts and codes Dimensions

Sogad b Ko 5l eolazul
Use a figure or diagram
O 9550 50 0l medgs Gl @ pglas jloolaiul b lgime (40,5 e
Visualize the content by using images instead of explaining it too much

Vo Ao ozmSins g 504, T - . i ol
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Schroeder and Sanekchi, 2018

ARAR RN
Fifield et al., 2019
YeVPiplo s SIS
Clark and Meyer, 2016

Using speech and images together instead of text and images
lgiore o Sloiond (gilwaine n b 2ld 5l ool
Using flash or highlighting important parts of the content
Sy b bgye polad 9 SlolS 544l
Combining related words and images
lyome Sldir araz il odazmn lyime (g jlwosles
Simplifying complex content according to content details
G Aw 5 () polai sloay s g ool polas leslanul
Using simple and linear images instead of color and three-dimensional images
FobisS slaplsd 4 (35500 wlid (St
Dividing the educational video into shorter videos

VYA (5 )50 yual
Amirtimori, 2013

ARRAD TP PR
Mayer and Frevilla, 2014
VARF oSS 5 (e
Bodin and Quick, 1996
YeVPiplo s SIS
Clark and Meyer, 2016
VN0 g 5 o
Leahy and Sweler 2015
YA oS s s
Muller et al., 2008

k_$_1|5,:.>=.a Kes
webeizl aabo b g b ol oo iz b LS| )0 (6 S gm g9 50 5l um Content dimension
Avoiding any type of bias related to gender, age, race, language or social class
gel ol Slgize (39 pine g 59,0
Up-to-date and authentic content of the educational video
B3] ki sl ol oo
Scientific accuracy of educational video content

Y0 S5 SilysT Sk 5355 ayls anle ke 5l ool b w5l 5 gl olil Sl guss 35a5 oskos
Park, Korbash and Branken 2015
wlos S S5

Verrinle g siyse
Clearing common misconceptions at the beginning of the movie by using sentences like:

Moreno and Meyer, 2000
YY1, 5 el ol ) ‘ )
Ibrahim et al., 2012 SRSk (el Baal Lbjgel Cdlas o9 Ly
The relevance of educational materials to the main learning goal
b po b St Bl
Remove irrelevant content
Sy950 5l Ll s o (6 (olad 5 DlalS) lgime B3>
Removing relevant but unnecessary content (words and images).

Maybe you've ever thought.
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Document Basic concepts and codes Dimensions
D9 on ) LS b olpon prglal (85 orte 09380 5l s log>
Avoid adding text when images are presented with speech.
e D ygody paass SloMasl g old slaial) sle x> e Sledbl @l
Providing reference information such as movie guides and specialized terms in text form
1297 S8 9 (o9
Bodin and Quick, 1996
¥R (1,50 5 pleds
Golestan and others, 2019
ARRACNIYNY
Kohl, 2014 0siysS (ghho o 7909 5 2l
YN (oo g olas Clarity of speaker's tone
Fifield et al., 2019 odiyo8 M cuS piils pae
Y f Dby, s ple Lack of stuttering of the speaker
Mayer and Frevilla, 2014 0dks5 o axgd yidly pue
YoV f ople g SIS The speaker has no accent
(owge) Ao (Sloo o 4y Cos 00y 55 (slovo v (555 5 Technical 28 o
dimension

Clark and Meyer, 2016
Yoeoo cplog gy The superiority of the speaker's voice over the background (music)
Moreno and Meyer, 2000 Sl slas loslainl g oanof b og xmdo
VY oS 5 o2k
Plusetal., 2012
VYAV (5 )0yl
Amir Timuri, 2011
VWAV (592,
Razavi, 2008
VARP (SsS 5 (eose
Bodin and Quick, 1996
YAV ol 5 sise
Muncho et al., 2017
] sy €59 5 Sl e iz o Su5ed 53 ) old slaceand (o5 sl LB
ARARRS IS )1'1‘ The believability of the characters in the film in terms of physicality, gender, age,
Ayler and Sweler, 2014 grooming, and type of clothing
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Clark and Meyer, 2016
194Y s
Denning, 1992

The naturalness of the speaker's speech and the use of human voice
O sl dorpw) 6l Blo) g9 aaz gl olid oWl 5 5l 955 458 oS
(s lapiales (hlge (5

Light quality, image resolution and film size according to the type of visual media
(cinema, television, internet, mobile, video shows)

Displaying animated characters (objects or animals) on the screen in human-like poses

5 (509 B hwge 3l oolail

Using local and national music
390l phd Slgime 95 ar Az gl old iy 9 dime ik sl
Appropriate framing of the film according to the educational goal and visual

VY9550 5 ol
Golestan and et al, 2020
YY) 5 ok understanding of the student
Plus et al, 2012 590l GBI gl S50 5 (Shjgel Buw gl old calio (ui0l8 e
YN o508 g akis Appropriate framing of the film according to the educational goal and visual The artistic dimension
Fifield et al. 2019 understanding of the stu'denf A
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. The use of warm colors and high saturation in educational videos
Razavi, 2008 ) ) .
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Bodin and Quick, 1996 Attracting and maintaining attention in various visual and audio components by creating
YV (1,50 g 92650 special effects
ebal Gk S 5
Composition of images

Muncho et al, 2017
i o b o & 500 (SAjsel Blaal ol

Expressing the educational objectives directly or indirectly

Vede odely 5 555 0
Van Gogh and Rummel, 2010 Lblas oS el Lis G
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. Proportion of text speech speed with audience comprehension
Fifield et al, 2019 . . - .. -
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y The speaker's use of words within the audience's listening literacy Educational design
Renkel, 2014 . Loz A eslis i i
e b eslie (giwge ) oslitul dimension
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Not reading the text out loud if it is more than four words

Bodin and Quick, 1996
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Denning. 1992
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Dimensions

sl b jaslil 2,8 dgis
Basic concepts and codes
Arousing students' curiosity by creating an exploratory situation
M Condge slml b (ligel 13l 10 (6 5Tol 5 alllas 85,531 s
Strengthening the motivation to study and learn in students by creating a challenging

Document
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Clark and Meyer, 2016
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Vanderbilt, 2017
YN0 ‘C)l)i.'.‘b 507
Chen et al, 2015
YoOf sl g Lgel
Spooner and Schacter, 2014
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Park, Korbash and Branken 2015

Increasing the focus of the audience by not showing the presenter's face if the content
.is complicated
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Creating a pause in the movie during its presentation, in order to create an opportunity

to think, get the opinions of the audience, and take creative notes to guess the
.continuation of the movie's events
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Creating pauses in the educational video to create an opportunity to link the content of
the video to the audience's previous learning
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Creating pauses in the tutorial video to encourage interaction about what they have
.seen so far
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Loyl o s
Creating educational experiences in learners by displaying traditional learning
environments far from their reach
Expressing sources for further study
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Teaching and practicing the key elements needed to understand the concept of the
original film before watching the original film in an early film
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Using Vst/Ynd person conversational dialogue
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Provide feedback and instructions on the same Q&A page
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Fig. 1: The model of film and educational video criteria for elementary school
students
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Table 3: Factor load values and t-statistic value for educational film production criteria in the form of a structural model
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result Significance level t statistic Factor load Reagents
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S 0.001 89.15 095 0diysS Shho o 9dy 3 b,

acceptation .
4 Clarity of speaker's tone

0.001 g2
35.05 Gold il gsi 4y azgi b old ojlail 5 ol ooy )58 S

0.50 Light quality, image resolution and film size according to the type of visual
media
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8 e

Technical criteria

acceptation 0.001 gl
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The absence of stuttering in the speaker's speech
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The superiority of the speaker's voice level compared to the background
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Appropriate framing of the film according to the student's purpose and
visual understanding

0.001 M2
50.61 0.84 lgize g5 a5 az g5 b Sy b oled (sloled g5
Variety of movie or video views according to the type of content

acceptation 0.001 M3
—oglr B,k Sl gt s ilid 5 )l sleadlse B,k | azgs Lis g Gl
o sl
Attracting and maintaining attention through various visual and auditory
components through special effects
0.001 M4
73.93 0.90 lgioe 95 4y az g5 b die o 5 aimo >k anls

Sy

66.46 0.87

Sro ke
Artistic criteria

oy

Suitability of stage and background design according to the type of content
acceptation 0.001 M5
17.94 072 GiBsy 5 Syl e iz Suid Sl 5l b sleasd og sl S8
Believability of the movie characters in terms of physicality, gender, age,
grooming and clothing

0.001 ™

41.35 0.92 lge sole Covo yiils
Having the scientific validity of the content

ooy

acceptation 0.001 T3
62.89 0.95 G50l ol Ban L lgie g Jlas (o9 o ye
The relevance of the content to the main goal of learning
Y 0.001 T4
89.13 0.92 Lo ,us lgize Bi>
The relevance of the content to the main goal of learning

acceptation 0.001 T5

lyioee las
Content criteria

44.06 0.94 lgiore (1390 39, 43 g yuine
Remove irrelevant content

Sy 0.001 T6
78.70 0.96 ol ldiz 4y azgi b oduzy lsizme (g 5lwoole
Simplifying complex content according to its details
acceptation 0.001 Al
13.69 0.63 Ohisalls S50 lia b e S ey iy
Al
The proportion of text speech speed with students' comprehension level
0.001 A2
51.52 0.86 SlLasST Caadge bl b oyl5gal 2ils (59l um 250Kl
Arousing students' curiosity by creating an exploratory situation
acceptation 0.001 A3
ol g sl b (553l 5 anlllan 035 Cugs
Strengthening the motivation to study and learn by creating a challenging
situation

Y

s9igel b e
Educational design criteria

66.87 0.86
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result Significance level t statistic Factor load Reagents

0.001 A4
G5 55259l L Iyims (ol Wsey g s b ol 5o iy ol

Slygel suls
Create pauses in the film or video to link the content to students' previous

Sl

62.87 0.88

learning
acceptation 0.001 A5
LoLos 5 sl 050 5 Jolss &1 (31555 g siiag b ol o i olow
31.13 0.78 Sils 5

Creating pauses in the movie or video to encourage interaction about what
they are watching

u")"‘-” 0.001 A6
O yg0 0 0aiiS dll o gz ioled 5l g loogs b ldole S a3 il
81.64 0.89 lgims (105 odezies
Increasing the focus of the audience by not showing the presenter's face if
the content is complex
acceptation 0.001 A7
66.66 0.89 Di3el Solea b popie 5l 63,5 slaJlis @l
Providing practical examples of educational concepts or skills
w).s\.)u 0.001 A8
6191 0.88 Ol 351 5 S&5 oo ,8 ologl cugz a3l s jo oy b old o aBg5 ol

Creating a pause in the film or video during the presentation to create an
opportunity to think and get opinions
acceptation 0.001 17.94 0.72 Al10

roinns o€ g el gy g0l Blaal Lo
Expressing educational goals directly and indirectly

Al sloadlse (i 2bl 5 o) F Joox
Table 4: Validity and reliability of questionnaire components

AVE =55 bl Elosss Wl shetojle
(CR) Cronbach's alpha Main structure
0.95 0.97 0.95 Technical criteria 28 Lo
0.84 0.95 0.94 Artistic criteria s i Lo
0.89 0.97 0.95 Content criteria  olg2ee jLxe
0.54 0.94 0.93 Educational design criteria 390l >1,b JLxe

OS¥-080) (eantuis gy polie D Jour
Table 5: Diagnostic validity values (Fornell-Larker)

gl (b sl Sy = shetojle
Educational Design Content Artistic Technical Main Structure
0.983 Technical Criteria 25 )Lxo
0.921 0.274 Artistic Criteria (s i Lxo
0.943 0.307 0.655 Content Criteria ol )Lxe
0.739 0.652 0.575 0.656 Educational Design Criteria 350! (/)b Lo

sisel gidg 5 plid adgi slajline Jas ol slo sl # Jgaa
Table 6: Fit indices of educational film production model

RMS-Theta NFI d-G d-uLs SRMR Fit index

Sl el

<00.12 >0.80 >0.05 >0.05 <0.1 Recommended quantity  ea slgiiny ke

0.11 0.85 3.348 10.46 0.86 Estimated value oab 51 e
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Table 7: Evaluation index and structural model fit of the research

Lol ol
GOF Q2(Communality) R2 ®
Main structure
0.202 0.195 0.21 Technical criteria 3 ,Lse
0555 0395 078 Artistic criteria 5 i )lxe
0697 0517 094 Content criteria g lgiore jlxo
0508 0439 059 Educational design criteria _5j90] (>/,bo Lxe
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ABSTRACT

Virtual learning has become an integral part of today's learning. Therefore,

Received: 14 November 2023 the continuous evaluation of the quality of these learnings is one of the basic missions of the

Reviewed: 23 Desmeber 202 educational system, and the existence of a valid tool to measure these learning is necessary. On the

Revised: 07 February 2024 other hand, in tht? field 9f virtual education curriculum, a tool that can me'zasure all aspects of

Accepted: 21 February 2024 elementary education curriculum elements has not been developed. Therefore, it seems necessary to

build a reliable tool. According to this, the purpose of the current research was to construct and validate

the quality assessment scale of the virtual education curriculum of elementary school in Iran's
educational system.

The research design was a combination in order to make a tool for measuring the quality of

the virtual education curriculum of the elementary school. The participants in the content validity

KEYWORDS:
Curriculum Quality

Virtual Learning section were 12 experts in the field of virtual education, and in the construct validity section, there
Tool Making were 217 elementary teachers from Central Province, who were selected by stratified random sampling
Elementary School method. In the first stage, by reviewing the upstream documents, curriculum guide, articles and studies

in the field of virtual education indicators were abstracted and then validity and reliability were
calculated. In order to analyze the data, content validity index of Lavshe, confirmatory factor analysis

* Corresponding author and correlation coefficient of the items were used. Data analysis was done using SPSS and SMART PLS

&2 s-mansoori@araku.ac.ir software. . o ) ) )

@ (+98939) 4363620 m In the flrst stage, 51 mdlcators (items) were ext.ra.cted in the form.of 4 basic compc?ne.nts to
measure the curriculum. Then, by checking the content validity of the scale using Lavshe's validity index,
48 items in the form of 4 components of goal, content, teaching-learning strategies and evaluation of
learning with validity of 0.77, 0.95, 0.94 and 0.98, respectively, were identified. In the next step, in order
to check the construct validity of the desired scale, confirmatory factor analysis was used, and the
results showed that except for one item (item 42), the rest of the items had a favorable factor load and
after modifying the model (item 42), the t coefficients of all items in all components were higher than
1.96, which indicated the suitability of the measurement model. Also, the combined reliability for all
components was greater than 0.70, which indicated the reliability of these variables or scales. The
average variance extracted, which measured the convergent validity of each scale, was higher than
0.50, which indicated convergent validity. In total, the results showed the reliability and validity of the
components of the virtual education curriculum scale and the tool made to measure the quality of
virtual education includes 48 items and was designed in the form of four components: goal, content,
teaching, learning and evaluation strategies.
Considering that virtual learning has become an integral part of formal education in Iran's
educational system, this tool can be used to measure the quality of these instructions. In addition, this
tool helps the administrators and policy makers of virtual learning to provide the required platforms
for virtual education based on the intended curriculum.
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Table 1: The minimum value of acceptable content validity ratio based on the number of experts evaluating the scale

CVR lads Olaasin sl CVR jlads olaasis slass CVR jlads Slaasine slass
CVR Value Number of Experts CVR Value Number of Experts CVR Value Number of Experts
0.37 25 0.59 11 0.99 5
0.33 30 0.56 12 0.99 6
0.31 35 0.54 13 0.99 7
0.29 40 0.51 14 0.85 8
0.49 15 0.78 9
0.42 20 0.62 10
ez alyy anlid jo jiagh HBauses lie olasin ¥ Joux
Table 2: Characteristics of research participants in the content validity process
Jrd Condgo sheas 4Ll e S o @,
Occupational Situation Academic Field Degree of Education Number
Sbobiwl [ oode Sl guae ey S yaaliy eaass gl S 1
Assistant Professor Curriculum Development PhD
Sbobiwl [ oode Sl guae ygel (855l eaass gl S 2
Assistant Professor Educational Technology PhD
Shobiwl [ oode Sl guae ygel (859l eaass gl S 3
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Occupational Situation Academic Field Degree of Education Number
Assistant Professor Educational Technology PhD
plee ey 9 ol GaRadd PRETESAS 4
Teacher Philosophy of Education PhD student
wles S Syl y A )| gl IS 5
Teacher Curriculum Development MA
Soslid [ sale lin g sl S35 paass SIS 6
Assistant Professor Educational Technology PhD
Shsbial/ gale Slon gae 9] Ca ke aass g pSs 7
Assistant Professor Educational Administration PhD
Soslial [ sale i g sl S35 paass SIS s
Assistant Professor Educational Technology PhD
phee sl ojeel Al el S °
Teacher Elementary Education MA
oles sliiansl> aass gl 28 10
Teacher Sociology PhD
Shobdl/ ode Ol e ey S yaeliy waass S 1
Assistant Professor Curriculum Development PhD
olee 3 S yaalip 0l ol IS 12
Curriculum Development MA
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Table 3: The number of research samples in the construct validity process
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7 6 4 9 5 5 9 15 17 39 92 e S
Sample
3.23 2.76 1.84 4.14 2.30 2.30 4.14 6.90 7.83 18 42.40 25
percent
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Table 4: Content validity values of virtual learning curriculum elements

e &Sl oo 0)les
cvr . Number of
Element Items .
questions
oo al3il 1) 59l s Jelossy 4352855 osalive (slacs o il (s3lme (35901 (slaogeds il 4zl 1
To what extent have virtual learning methods been able to increase the student's observation and analysis skills?
S Bhmo il 0y90 Blaal 5l (S lyise ]y (s 5 olss O )les el silne Gisel slaoged ojll azls
To what extent have virtual learning methods been able to achieve reading and writing skills as one of the goals of 2
elementary school?
a5 o2l ligal ils o o 1y BLs )l 6515, 5 elotz] odlalas atdlys (slome el ojlail 4z b 3
To what extent has virtual learning been able to provide social interaction and communication among students?
S gl joal mils (RS A gpols (355 Jre 0l (plad slao e il il (sl o3l 4z b 4
To what extent has virtual learning been able to strengthen students' oral language skills such as listening and speaking?
a2 Giyan 1y 59T M1 (antd 5 suead o5 ol il (s3lme (35900 oll 4z 5
To what extent has virtual learning been able to develop the student's ability to distinguish and distinguish?
a5 wol8 o ligal 15 69,8 SlaQllsi Sl (sl ) srmlin Seo b ol il (s3lme Bjgal o3l a2
To what extent has virtual learning been able to provide a suitable opportunity for students to express their individual 6
0.77 Goal o abilities?
S gl ) (5555 5 (o S oo el (5lme 3390 o3l 4zl 5
To what extent has virtual learning been able to strengthen sensory and motor skills?
o5 ool tils (5 )Lie 5 (50,8 (slacallad 1o 5,8 g (Il el 4l ol a2l (g3lme (25501
To what extent has virtual learning been able to increase students' ability to participate in group and collaborative 8
activities?
S SaS papiaaily [Sas slacs)lpe Cosis 4y atuilys (55lxe 6“;,;'}3‘1 o5l azls 9
To what extent have virtual learning been able to help strengthen thinking skills?
o318y (59,8 Sublagy 5 s JBi96] 4y el (silome 3590 09 ol a2y 10
To what extent has the virtual learning method been able to teach discipline and personal hygiene?
S8 sl 1 ailaBy (poyd (OIS L 1) el 2ol adlis (slome el 03 ojlail a2l 1
To what extent has the virtual learning method been able to familiarize students with the classroom and its rules?
S sl (90l mils 50 1y oS0 4y il () ey Al silme hjsal o3l 4z 12
To what extent has virtual learning been able to strengthen the spirit of helping others in students?
sl 00 03lal (s s (slagio b Sigo s US4 GBi9el 51 B il e 0T G350l 4 OIS 50 el 8 457 (lllas o3l a2y
How much of the material that you are going to teach in the class has been prepared in the form of files, audio or video 13
texts before the training?
Sog )l Ll & 50l s 5l 330 Allas o5 o0ls ol (s3lme (slabigel 9> 4z b 14
To what extent have virtual education allowed to present the materials needed by the students?
Sl &l 5501 2dls 4y 1) Clae cilises slacdB ) g (5 gus (S9o e @it b ogrd 4y a5 Sl 00l o3l D950 09ud 4y (55lne Uiyl a> azly
To what extent virtual education has allowed the existing method to present the content to the students in different 15
textual, audio, visual ways and in different formats?
35 1, (55lme o5t & il ol (LS oguas lasg lgises ojlil azls 16
To what extent can the approved content (book) be presented in a virtual way?
Sl ljgal giils (Simsp g elotal il b o po 5 allas Jo b olyod csilne (el 5 Lod (6,50l (slgioma ojlail az b
To what extent is your learning content in virtual education, along with problem solving and related to the social and 17
cultural context of the students?
300 1) (55lme g 4 )] Colils Cublage (bjgel ojlail azls 18
R To what extent can health education be offered in a virtual way?
0.95 lyone €)1y 53bme ae @ &) lld elazzrl (slacs e (B5al o5ladl a2
Content To what extent can social skills training be offered in a virtual way? 19
80,0 1y (s3lme oged 4 aill ColilB (5 Lot g (5,Kon (Bjgel ojlail azls 20
To what extent can cooperation and cooperation training be offered in a virtual way?
€18 1) (5lome oo 4 &l colilB (1,3 35gal o5l 4zl 27
To what extent can Quran education be presented in a virtual way?
Sl 035 o JB (50l s sl s3lome Shisal 5 dllas (slsis ojluil azls 2
To what extent has the content of virtual learning been understandable for students?
Sl 00 (ljpal il az g5 il el Iyima 5 s (gilom Shsel oged o ojlul 4zl 23
To what extent has the content attracted students' attention in the virtual learning method?
ol oad az g (53le u:’}?‘i ey aaliy (g o J»Juul; 69,8 Slaoglas 4 ojlusl axls
To what extent has attention been paid to the individual differences of students in developing the curriculum of virtual 24
learning?
Sagles (gmay 2 550k (sl o 5l olil gl 1) jgal tils (Folel dtsey jsboar 5 (o 0 453l 1) el () (gilome jgela> 4z b
To what extent does virtual education have the ability to continuously check students' readiness to use learning 25
opportunities during teaching?
3550 a8 il S53el 53 Oligel s sl S5 5 pantandl ceo b ojlal 4z b %
To what extent is the opportunity to think and think for students in virtual learning?
slas pal, igdsn 1,95 5 GAble Colom 5 (s 5Tk lalamme 53 il Shipele Gligeltils ol 4z b 27
To what extent do students enjoy friendship and emotional support in virtual education in learning environments?
“ool Sl 08,5 wal 3 | (ke LoDl o o551 (5loaols ) o gl yoiy 51 soliis] lSal (gjloxo (sl oo 4 28
0.94 L_g,:fdlg To what extent has virtual learning made it possible to use multimedia (educational programs, slides, movies)?
teaching- Sadliso Soan b ol 8 Jlite byl 5 Jolss oo (3 Gijel 10 550k )l 5 lacllad ojluil 4z b
learning To what extent are learning activities and experiences in virtual education based on the interaction and mutual 29
Strategies communication of people with each other?
SouS” soliil jgel (gl (o35 lie o | audly (g3lme b5gel o3l 4zl 30

To what extent has virtual learning been able to use the collaborative method for teaching?
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Element Items .
questions
S ooliul aseiio gl peyd (35900 (sl bl 5 53 5l Al sl (Bjpal o3l azs 31
To what extent has virtual learning been able to use games and shows to teach specific lessons?
SuiS” oalistal (Bi501 (sl by Gl B 3 dlss silme 33gel o3l 4z b 1
To what extent has virtual learning been able to use the question and answer method for teaching?
S aslital (Bisal sl (o Jo loy® 55 il nan (B, 5l adls ilme (a5sel o3l ax 33
To what extent has virtual learning been able to use innovative methods in lessons such as Persian for teaching?
S aslitl (Bisal sl 5,8 5518 (b, 5l il slme (3550l 03l 4z 31
How much virtual education has been able to use the exploratory method for teaching?
S5 oalial (Bjgal sl o1 psle oy 5 AR LLT s Sl Al (s3lme Ghjgal gl 4z 35
To what extent has virtual learning been able to use the laboratory method in experimental science for teaching?
S ealiial (Bjgal (sl (ST (2, 5l andlss silme (3550l 03l 4z 6
To what extent has virtual learning been able to use the exploratory method for teaching?
o)l sy lyioma b cenlitio (o)) AT o5l 4z b (g3lome (slogsbigal
In virtual learning, to what extent is there an evaluation process that is appropriate to the content? 37
§ablge ol 5 Ghissl Ceass 50 (el sslme Ghzsel 10 olail 4z b 18
To what extent is evaluation in the service of education and improvement in virtual learning?
ol Glaabsl LB o3l a2l (g5lee u‘i.)‘yﬂ i)l el &l el 39
How reliable are the scores obtained from the evaluation of virtual learning?
Sl palp iz slayge;l 5l oolisul Sl (5 jle slogijsel 5o o5lasl axls 4
To what extent is it possible to use different tests in virtual learning? 0
9ol 5158 sl 50 1y lisal s Blgioe (s & s3lme slagbisal o el a2y 2
To what extent can students be evaluated correctly in virtual learning?
ety N _ o So,1s 2275 i ISl (s3lme (slagygasl 50 ol 4z b o
0.98 Evaluation To what extent is it possible to cheat in virtual exams? ] )
Sl malf oyd 5o Ll o8 b ceslite Sgal 2l 51 DLl Sl (lome (B350 o 03lil a2 b 3
To what extent is it possible to evaluate the student according to the conditions of each lesson in virtual learning?
S35 g0 030 3,93 JblesT 4 oljgal s o Shae b abal, o (s3lme (Bj9el (olid)l o o3l az b a4
To what extent is feedback given to students regarding their performance in the evaluation of virtual learning?
So)ls 052y s (slacs les ey oSl (silome Shissl o o3l 4z b 45
To what extent is it possible to evaluate practical skills in virtual learning?
o500 ST )l el (o)l eisslme i30T, o3lil az b 6
To what extent does evaluation improve learners in virtual learning?
Sipiss (st 955 chndy Ds8 bl a4y (il s slme Ghisal (olahy)l o ojlil ax b 27
To what extent do students realize their strengths and weaknesses in the evaluation of virtual learning?
Fosds0 5553k o5 sl lisel Al 5 0563l ely (slme (B30T (o)l o3l 4z b 8
To what extent does virtual learning evaluation motivate students to continue learning?
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Fig. 1: The measurement model of the components of the virtual learning curriculum scale in the mode of standard coefficients
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Table 7: Cronbach's alpha of the virtual learning questionnaire in elementary
school
a H]]
ElissS & af olass ol
Cronbach's
Item Elements
alpha
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Table 5: Composite reliability values of the model and average variance
extracted from the model
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Table 6: Correlation coefficients of the items with the total score of the scale and Cronbach's alpha if the item is removed

0.99 0.82 37 0.99 0.79 25
0.99 0.84 38 0.99 0.81 26
0.99 0.79 39 0.99 0.83 27
0.99 0.69 40 0.99 0.83 28
0.99 0.81 41 0.99 0.58 29
0.99 0.78 42 0.99 0.82 30
0.99 0.76 43 0.99 0.80 31
0.99 0.76 44 0.99 0.75 32
0.99 0.78 45 0.99 0.69 33
0.99 0.75 46 0.99 0.80 34
0.99 0.77 47 0.99 0.83 35

0.99 0.74 36

0.99 0.61 13 0.99 0.77 1
0.99 0.71 14 0.99 0.82 2
0.99 0.66 15 0.99 0.79 3
0.99 0.72 16 0.99 0.74 4
0.99 0.82 17 0.99 0.81 5
0.99 0.76 18 0.99 0.78 6
0.99 0.79 19 0.99 0.76 7
0.99 0.74 20 0.99 0.77 8
0.99 0.76 21 0.99 0.80 9
0.99 0.82 22 0.99 0.79 10
0.99 0.84 23 0.99 0.83 11
0.99 0.61 24 0.99 0.79 12
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Table 8: Items and components of the quality measurement scale of the virtual education curriculum in the elementary school

cvr aase b 455 e
Sams julidll) ",yiu,’;.ib Jeloi a9 odalin slac ) lpe aiudlys (5 5lne u:’;.},ﬂ Soged o3l ax b 1
?To what extent have virtual learning methods been able to increase the student's observation and analysis skills
S8 3o @bl 030 Slaal 5| (S plyie 4 1) g g Glys O e il (53l Sojgal (slaegad ojlail az b
To what extent have virtual learning methods been able to achieve reading and writing skills as one of the goals of elementary 2
?school
S5 o2l ligal ils o o 1y BLs )l 6515, 5 elotz] odlalas atdlys (slome el ojlail 4z b 3
?To what extent has virtual learning been able to provide social interaction and communication among students
S gl jpal mils (RS GAangpols (355 Jre 0l (plad slao e il silove (Bisal o3l a4z b 4
?To what extent has virtual learning been able to strengthen students' oral language skills such as listening and speaking
Sams Shyg 1y spal2olo (el § e o5 Cunl Al (3lme bjesl o3l az 5
?To what extent has virtual learning been able to develop the student's ability to distinguish and distinguish
iS5 o2l 3 lisal tils (53,8 sla Ul Slnl sln 1 (ermilio o b ol dtilys sloma el ojlail 4z b
. To what extent has virtual learning been able to provide a suitable opportunity for students to express their individual 6
0.77 as Goal -
?abilities
$45 2agi |, S 2g o S fae il il Mgl iz
To what extent has virtual learning been able to strengthen sensory and motor skills?
052 igel s (5 g (25,7 Slaoalled o 855 U5 Sl ol iy ol 2 il il
To what extent has virtual learning been able to increase students' ability to participate in group and collaborative activities?
S S il S5 slas e Cogl 4 dtudlys (3lne slaghigal ojlail 4z b 9
To what extent have virtual learning been able to help strengthen thinking skills?
So3loss g0 Zublagy 5 ol jaal @ 4l slme Bjpel oged ol a2l
To what extent has the virtual learning method been able to teach discipline and personal hygiene?
85 LT T Gy oy 0 1y Oligal s aidlys (sl tigel o ol e 6 )
To what extent has the virtual learning method been able to familiarize students with the classroom and its rules?
SIS Casls ligal 20ls 53 1) 01,5 4 il 5k 4, Al (s3lme Bjsel ol 4z b 12
To what extent has virtual learning been able to strengthen the spirit of helping others in students?
Sl 0 03l (s pgai slogyio b Sy« hl USS @ (25901 51 B el T Ghsel 4 IS 58 Sl I8 & (lllas ojlal 4z b
How much of the material that you are going to teach in the class has been prepared in the form of files, audio or video texts 13
before the training?
S5 o)l Ll a4 jaal s 5l 2,90 lllas o o0l ol sjlre slatigal a2z b
To what extent have virtual education allowed to present the materials needed by the students?
ols a8l)| 50Tl 1y Cllae alises glacdBB,d g (5 gl ¢ g0 oo alisee sl 05l 4 45 sl 001 ol Sgzge 0gud 4 (g5lme bj5el d az b
To what extent virtual education has allowed the existing method to present the content to the students in different textual, 15
?audio, visual ways and in different formats
Fo,00 1) (g3lome o5 4 il il (CLS)ogan sy Iy ojlail 4z 16
To what extent can the approved content (book) be presented in a virtual way?
sl (o ligal il (Kanjd g eloinl SOl L L po 5 alls o ol e wisilome (00T o Lot (653 (slyiona ojlasl 4z b
To what extent is your learning content in virtual education, along with problem solving and related to the social and cultural 17
context of the students?
Co)ls 1) 3lome ogud 4 &8l ColilB cudlagy (3 jgel ojlail ax b 18
- To what extent can health education be offered in a virtual way?
0.95 tate 515 1y 53lme oged 4y @) ol olozal clac oo (330l o5l ax b
Content ?To what extent can social skills training be offered in a virtual way 19
£33 1) (5lme o5t 4 )] ColilB (5 lan 5 (5)S0n Bj50] o3l az b5 20
To what extent can cooperation and cooperation training be offered in a virtual way?
83,00 1 jlme oguis 4 a5l colild ()18 (3550l o3lil azls 27
To what extent can Quran education be presented in a virtual way?
Sl 05 08 B olisel o sl silme el o il slyime ol ez b )
To what extent has the content of virtual learning been understandable for students?
$oud 00 ygal s arst ey Ll Iyiome 5 lllan (silon gl e ol B
To what extent has the content attracted students' attention in the virtual learning method?
Sl ond azgs ilme (sel (58 aslin (g5 0 (lisel il (50,8 Slacslis & el az
To what extent has attention been paid to the individual differences of students in developing the curriculum of virtual 24
learning?
Sl (g 550l sl o b Sl oolicl sl 1) ligel s (ol &gy yobo &1 o yo8 (b 1 45010 1, bl (l (3lme Bjgala a2 B
To what extent does virtual education have the ability to continuously check students' readiness to use learning opportunities 25
during teaching?
Sogdis0 wald (s3lre Gisel 10 Gligelils sl S 5 Gl Cuo B ojlall 4z b 2%
To what extent is the opportunity to think and think for students in virtual learning?
slos pal, $isdise oy ible olo 5 s [l ok slobms 0 il Bisels ligel p ol e b
—‘smob To what extent do students enjoy friendship and emotional support in virtual education in learning environments?
_ - Sl 05,5 w3 1) (pld dbaaudlul (23 550] slaasl ) baslasls joum 5l oslazl Sl (g5lxe 3590] 0> 4zl 28
<_§Jt5°l%. To what extent has virtual learning made it possible to use multimedia (educational programs, slides, movies)?
0.94 Strategies Sl o ;Koo b ol 3l hlie bLS)| 5 Jolss s (siie il hsel 10 6 S0l )l g ledlad ojlail az b
teaching- To what extent are learning activities and experiences in virtual learning based on the interaction and mutual communication 29
learning of people with each other?
FasS ooliusl 5350] (gl (o5 lice 0gns | aiandlys (g5lome bjge] o5l az b 30
To what extent has virtual learning been able to use the collaborative method for teaching?
$5 oolit] o glor0 Bigel sl ialed 9 3k Sl hdly silme jgel o 2

To what extent has virtual learning been able to use games and shows to teach specific lessons?
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To what extent has virtual learning been able to use the question and answer method for teaching?
SusS oslial (S5l (sl (o b o oy 53 S5l nan o) 5l €l sl (sl o3l ax 33
To what extent has virtual learning been able to use innovative methods in lessons such as Persian for teaching?
SaiS ool bisal sl 6, X0slS by, 5l 4l (g3lome sl ojluil 34
How much virtual learning has been able to use the exploratory method for teaching?
$8 eolatl sl sl 235 psle oy 5o (Aej] iy, Sl il silme sl iz
To what extent has virtual learning been able to use the laboratory method in experimental science for teaching?
5 ool Bigel sl (HLST By, S 2l il el ojlil ez
To what extent has virtual learning been able to use the exploratory method for teaching?
3,00 3925 Igiomn b camlite (o)l w2 o3lil ez b (55lme (sl A3gel 50 37
In virtual learning, to what extent is there an evaluation process that is appropriate to the content?
§ il ol 5 sl Suons 0 el uslne pisel o ofalaz b 0
To what extent is evaluation in the service of education and improvement in virtual learning?
Sl liabs] B o)l 4zl (55l (3j9el (ol )l 5 Jeols &y 39
How reliable are the scores obtained from the evaluation of virtual learning?
ol palyb cilien slage;l 5l oslizul el (55lme slaiseal 5 ojlail ax s 20
To what extent is it possible to use different tests in virtual learning?
$ola 8 s 9y50 1y lisel flo Ulisn siuys @ ilrs slogigel ool 2
@,L,g-i)‘ﬂ To what extent can students be evaluated correctly in virtU§I learning? ) »
0.98 Evaluation N A Sl M‘g ond o lalps b flm seelols 5 @L,—‘b;_) o}i»' il Lﬁ;r' ol ax b oy
To what extent is it possible to evaluate the student according to the conditions of each lesson in virtual learning?
S50 00ls 2,55 el 4 oligel pdlo o Shas L aba 1o silms Shisel (el o il az b
To what extent is feedback given to students regarding their performance in the evaluation of virtual learning?
Sojls a7 los sla )l o)) Il (g3lzme Bjsal 5o ojlail az b 44
To what extent is it possible to evaluate practical skills in virtual learning?
Sosn oS i) el (ool esilome (Bi9al,0 ojlail az b 45
To what extent does evaluation improve learners in virtual learning?
Sinse g 95F chndy D98 bl & olisel s silne Ghisel eyl 5o o3l az b 46
To what extent do students realize their strengths and weaknesses in the evaluation of virtual learning?
o550 553k o5 (sl ligal 2l 1o 0563l cely (3lme (25901 (el o5l 4z b a7

To what extent does virtual learning evaluation motivate students to continue learning?
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Electronic learning is one of the characteristics of educational
courses in this century. In all training courses, especially in virtual learning environments,
interaction can increase the efficiency and effectiveness of the training process. Also, the
careful and thoughtful design of various interactions in the virtual learning environment
develops existing capacities to strengthen electronic education programs and increases the
quality of learning. Therefore, considering the importance of interactions in the virtual
learning environment, the present research aimed to explain the elements of the higher
education curriculum (goals, content, teaching-learning activities and evaluation methods)
based on the types of educational interactions in the virtual learning environment and by
providing solutions It helped the teachers to organize effective e-learning courses.

This research was a descriptive and applied study. The statistical population of the
research included the faculty members of Shahid Bahnar, Farhangian and Medical Sciences
Universities of Kerman; according to Morgan's table, 297 people were selected as the
statistical sample using quota sampling method. To collect research data, a researcher-made
questionnaire tool was used, and its validity and reliability were determined as 0.86 and 0.92,
respectively. To analyze the research data, one-sample t-test, confirmatory factor analysis
and structural equations were used, and SPSS;3 and AMOS;; software were used. The
measurement model was estimated using structural equation modeling.

The results showed that some categories effectively would create and increase

educational interactions in the curriculum elements based on the types of interactions in the
virtual learning environment. The effective categories in the element of objectives included
teachers' attention to educational interactions, paying attention to educational interactions
at the ministry level, realism in objectives, and comprehensiveness of objectives. The effective
categories in the content element included students' participation in the preparation of
electronic content, ease of access to content, use of interactive content, polling of students,
a compilation of course content in accordance with the latest scientific findings, preparation
of interactive content by professors, Digital Library Update, and interactions between
professors. The effective categories in the element of teaching-learning activities included
participatory teaching methods, use of social networks, use of tools such as chat rooms,
providing feedback, awareness of the need for interaction, encouraging students to seek
information from various sources, sharing their previous experiences, networking among
students and various information sources, sharing the latest scientific achievements in the
field among fellow professors. The effective categories in the element of evaluation methods
included process-oriented evaluation, assigning a part of the grade for individual or teamwork
and class participation, evaluation of each student's individual work by her classmates, and
critique of other students' opinions. Also, the results showed that the elements of the higher
education curriculum based on the types of educational interactions in the virtual learning
environment were related to each other. The results showed that the factor analysis model
had a suitable fit for the design of the desired model and this model could be used in the
higher education curriculum to create and increase various types of educational interactions
in the virtual learning environment.
In general, the results of this research indicated that the creation and increase of
educational interactions in electronic education could improve the quality of education.
Therefore, it is recommended that designers, faculty members, planners, managers and in
general curators use the model proposed in the current research IN E-learning courses.
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Table 3: Kaiser-Meyer-Olkin (KMO) and Bartlett test results
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Table 4: Fitness indices of the confirmatory factor analysis model of higher education curriculum goals

RMSEA NFI CFI TLI IFI AGFI GFI P NPAR CMIN/DF DF CMIN Pattern fit indices
0.042 0.99 0.99 0.98 0.99 0.97 0.99 0.218 13 1.52 2 3.05 Fitted pattern
<0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.05 _ <3 _ -df Favorable values
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Table 5: The structural model of paths and their standardized coefficients in confirmatory factor analysis
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Table 6: Fitness indices of the confirmatory factor analysis model of higher education curriculum content

RMSEA NFI CFI TL IFI AGFI GFI P NPAR CMIN/DF DF CMIN  Pattern fit indices
0.001 0.99 1.00 1.01 1.00 0.98 0.99 0.537 18 0.72 3 2.18 Fitted pattern
<0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.05 _ <3 -df Favorable values
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Table 7: The structural model of paths and their standardized coefficients in confirmatory factor analysis
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Table 8: Fitness indices of the confirmatory factor analysis model of higher education curriculum teaching-learning activities

RMSEA NFI CFI U IFl AGFI GFI P NPAR CMIN/DF DF  CMIN P?;t;:e’:'t
0.001 1.00 1.00 1.01 1.00 0.99 1.00 0.555 14 0.35 1 035 Fitted pattern
<0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.05 _ <3 -df Favorable values
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Table 9: The structural model of paths and their standardized coefficients in confirmatory factor analysis
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Table 10: Fitness indices of the confirmatory factor analysis model of higher education curriculum evaluation methods

RMSEA NFI CFI U IFl AGFI P NPAR CMIN/DF DF  CMIN P?;t;g:;'t
0.001 0.99 1.00 1.00 1.00 0.99 0.99 0.550 8 0.60 2 120 Fitted pattern
<0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.05 _ <3 -df Favorable values
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Table 11: The structural model of paths and their standardized coefficients in confirmatory factor analysis
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Fig. 1: Research measurement model
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Table 12: Fitness indices of the research measurement model
RMSEA NFI cFI TU IFl AGFI GFI P NPAR CMIN/DF DF  CMIN P?;Leizzsﬂt
0.043 0.94 0.98 0.97 0.98 0.90 0.94 0.001 80 1.55 130 201.88 Fitted pattern
<0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.05 <3 -df Favorable values
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Table 13: The effect of variables on each other

s il 2
& lolixe o Path coefficients [Fow
Significance level e ouuzd o lslil el )y o o lailiwl yal,b Path
The value of t Unstandardized parameter Standardized parameter
ofee) OIfY <A «IVY IMHQL\M
0.001 5.43 0.18 0.72 Goals H content
ofee OIVA Ny Nias G Sl 2ol slac Il €—2> laal
0.001 5.78 0.13 0.62 Goals H teaching-learning activities
ofe e f/aA <\Y QN $@j)ldhu&5)Hdlml
0.001 4.98 0.13 0.50 Goals Hevaluation methods
ofee) YidY <IY¥ <IYA S pSob- 2ol slc bl €—> Iy
0.001 7.57 0.24 0.78 Content H teaching-learning activities
ofe e #IFA <IYA DAA byl LSL“ULS)H‘%’”
0.001 6.68 0.28 0.71 Content €——> evaluation methods
ofe e AYA AN BAA% L_;LQULBJH G Sl @ool slacold
0.001 8.38 0.25 0.77 ‘5311-45)')‘
teaching-learning activities Hevaluation
methods

L) op @ o g 005 Jolo pliebl Bl slaasla
D By Gledy SR G (B9 ke

553 olael cwloads ools lis imgh slouiie lalg, ¥ JSG o
Sz Nl oS Cool (G )T 5l po byt (e Ll (555 00
dolol ;o pizman ol SNo 1 o ion Sl yuiio Sladayl, Cuie
b dalg 411y (6 U5l Jae 5l slaatlh (cw)p 4
Lo G53ln Jelos 9590 50 AF oozl ol mlis 4 azgi b
hole Jolod Joo &5 28 (lgion ( SH3ln slaatls @ 4y
Sl el qelio S5l sl S5 9,00 S (b Cux
Joe b5l ol oo (S3ln laasls (g calis 4 4z g5 b 00
oolitul Sl 03ls iy (iee slusialys (6085 Joe plgreds
o,5

ailge gy Je g0l s 020l lyioms adlho aygugd o3l i mimon
P < o0) Je Ghyeel guydasliy g ySolmposl glacls
Wgwgd 55l uitmed Cewl Jfoline 5 cuie (B = /YA & = VIOV
b)) Glagby, adlse 5 Jle Ghjgal (oyoasliy (glyime adlse
g Cuie B =YY & =FIPA P < +/0) e Sijsel (owyodely
oot s ey ol men el ok
byl slay, adlse 5 Jle u:’js*’i syl (5 S ol assly
g Caie B = /YY = AIYA P < +/-0) Jle oigal (wyoasliy

sl loline
Sle (gl sy jolie o Cax Jae 2Lb Gl
Sl 3 Gilme 6Tk Lo jo Shjgel Edlelai lgil bl
Ol b itz Lailsy 5 s (o cployS sl Jle Siael
Sl g0 Gl 53 055 o0 )8 (g2 9550 AMOS23 l38l8 5 5

R L_gl.aﬁii.c 6)E5L4 JJ.A u.;)b.’ L_;l}i*“ L_g\.bua}u} AF Jj_x?
Table 14: Fitness indices of the Structural model of research

RMSEA NFI CFI TL IFI AGFI GFI P NPAR CMIN/DF DF CMIN Pattern fit indices
0.024 0.96 0.99 0.99 0.99 0.92 0.95 0.084 82 1.18 128 463.02 Fitted pattern
<0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.05 _ <3 -df Favorable values
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Fig. 2: Structural model of research
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Table 15: Direct relationships of variables on each other
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Table 17: The general effects of the variables on each other
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The effect of virtual education types on learning of perceptual-motor skills in
elementary third grade students

Gh. Lotfi", S.K. Salehi, F. Chaeichi

Department of motor Behavior, Faculty of Sports Sciences, Shahid Rajaee Teacher Training University, Tehran, Iran

ABSTRACT

As technology advances, the method by which learners acquire
Received: 02 July 2023 new skills has also progressed. With the help of the Internet, a wide range of options are
Reviewed: 11 September 2023 available to those interested in enhancing their knowledge and skills. Learners and educators
Revised: 22 October 2023 can now take advantage of the benefits of both online and offline teaching. In offline learning,
Accepted: 05 December 2023 participants have to acquire the content in ways such as watching recorded videos. On the other

hand, online education takes place in the virtual platform through connecting to the Internet.
In this regard, the current research was conducted with the aim of investigating the effect of

KEYWORDS: various types of virtual education, including online, offline, and combined (blended) education,
Online Education on learning a perceptual-motor skill of jumping rope.

Offline Education M The present study was a semi-experimental one with a practical purpose. In this
Combined Education study, from elementary third-grade female students of Hamedan 2" district of education,
Jumping Rope Skill voluntarily 30 students (with a mean height of 129.1 + 9.87 cm and a mean weight of 29.33 +
Perceptual Motor Skill 21.88 kg) were selected and randomly assigned to three groups of 10 participants, including

online, offline, and combined education. In order to collect information, personal
characteristics questionnaire, jogging rope test (with content validity and test - retest reliability

* Corresponding author of 0.89), standard sports rope and smartphone were used. This research included the stages of
£ gholamrezalotfi@sru.ac.ir introductory, acquisition, and retention. After completing the personal information
@ (+9821) 22970051 questionnaire and consent form, the participants first received introductory instruction on the

criterion task and obtained the necessary information. Then, they entered the acquisition
phase. At this stage, each group was trained separately and based on the national jump roping
plan for 4 sessions in online, offline and combined rope-jumping skill training. After completing
the acquisition phase, all participants first took part in the acquisition test, and one week later,
they also participated in the retention test to measure the phenomenon of motor learning, and
their scores were recorded. To analyze the data, the Shapiro-Wilk test, Levene's test, and one-
way analysis of variance (ANOVA) were used.

The findings showed that there was a significant difference between the scores

obtained by the online and offline and combined and offline groups in both the acquisition and
retention tests (p<0.05), in favor of the online and combined groups; this indicated that online
and combined education groups performed better than the offline education group both in the
acquisition phase and in the retention test. In addition, no significant statistical difference was
found between the performance of the online and combined groups in any of the research
stages (p>0.05).
The results of this research emphasize the importance of using online and
combined methods in virtual education conditions to teach perceptual-motor skills to learners.
Based on the results, it is suggested to teachers and trainers of motor skills to use online and
combined training instead of online training, to teach motor skills in physical education virtual
classes of elementary school to create an interactive and dynamic learning environment and
motivation to participate in using physical education class.
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Table 1: Demographic characteristics of participants in research groups

O39S, libiwl Gl sl £ . Sl ad o sl Bzl £ .l Slaws 09,5
Weight Mean + SD Height Mean + SD Number Group
10 L,
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128.13+ 3.357 128.13+ 3.357 Offline
0 55
129.88+ 1.553 129.88+ 1.553 Combined

e Jolpe 55 (G50olib O )lee puite sl Kby — 55mld (g0l @l Y Joax

Table 2: Shapiro-Wilk Test Results for the Rope Skill Variable in the Research Stages
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Chart. 1: The average scores of the research groups in the acquisition phase
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Chart. 2: The average scores of the research groups in the retention test



Gh. Lotfi et al. OllKas g 4b) Lo pode
SluST al> o 10 bog )5 0 ,Sos s dslio gz aal, SO il lg oo Qj.eﬂ ¥ Jgo
Table 3: The results of the ANOVA test to compare the performance of the groups in the acquisition phase
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Table 4: The results of the ANOVA test to compare the performance of the groups in the retention test
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The Effect of Animated Pedagogical Agent Visual Signaling on The Attention of
Students in a Multimedia Learning Environment: An Eye-tracking Approach
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ABSTRACT

EEL I [ BET s Mo  JETE AR Recent advances in computer technology, artificial intelligence, and
Received: 11 October 2023 virtual reality technology have enabled instructional designers to create on-screen pedagogical agents in
Reviewed: 11 December 2023 multimedia learning environments. But what is needed is research on how to make pedagogical agents
Revised: 29 December 2023 more effective in improving learning at the highest possible level for learners. Therefore, what is currently

important in the field of research on animated pedagogical agents is increasing the efficiency of
pedagogical agents by using supporting strategies. The important point in the priority of choosing among
the types of supporting strategies is to pay attention to the individual differences of learners, which
determines the necessity of using different types of strategies. Among the individual differences that can

Accepted: 03 March 2024

KEYWORDS: affect the learning and processing of learners and need to be considered by designers in educational
Attention design is the difference in the cognitive style of learners considering the importance of individual
Multimedia differences in the design of educational content; also, considering the importance of visual attention in
Cognitive Styles the process of receiving and processing educational content, the present research was conducted with
Animated Pedagogical Agent the aim of investigating the effect of visual signaling by the animated pedagogical agent on the attention
VISUAL Signaling of students with field-dependent cognitive style in a multimedia learning environment.

The current study was applied research and a single-subject quasi-experimental design, and

A-B-A design with follow-up was used in it. First, grouped embedded figure test (GEFT) was conducted

* Corresponding author and three students with field-dependent cognitive style who had the conditions to participate in the

(@) experiment were selected. Then, in the baseline stage, the participants were exposed to English grammar

training during 8 sessions using multimedia with animated pedagogical agent, and the eye tracking data

of the participants were collected at the same time. Afterwards, the participants were exposed to English

grammar training for 8 sessions in the test stage using multimedia with animated pedagogical agent along

with visual signaling and the desired data were collected according to the previous phase. The stage of

returning to the baseline was also done for 8 sessions, like the baseline stage. Descriptive and inferential
statistical methods were used for data analysis using SPSS software and visual chart analysis.

The findings of the research showed that, with the addition of visual signaling to the animated

pedagogical agent, the attention of the learner with field-dependent cognitive style increased to the
educational content (F=42.09, p=0.001). Also, the examination of the visual diagrams in the present study
showed, the back and forth of the learners' attention between the content and the pedagogical agent in
the intervention situation was effective and targeted.
Considering the positive effect of accompanying visual signaling with animated pedagogical
agent on the attention of learners with a field-dependent cognitive style, the design of educational
multimedia together with animated pedagogical agent with visual signaling can be used as useful
educational content for learners with this cognitive style. Also, considering the positive effect of
simultaneous visual signaling with verbal and non-verbal cues of the pedagogical agent, on the targeting
of the selection process, in learners with cognitive style dependent on the field, it is recommended to use
the sum of verbal and non-verbal cues of the pedagogical agent in the design and compilation of
multimedia educational contents.
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Fig. 1: Multimedia training using the animated pedagogical agent with visual signaling (intervention situation)
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Table 7: The effects between the subjects (group) obtained from the analysis of variance of the repeated measures on the average scores of eye fixation
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Fig. 3: Heat map of glares in the control position (1) and intervention (2)
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CECECINEENRE o[ Currently, all over the world we are witnessing a change in online learning

methods and a change towards coollaborative learning methods in the online environment. Due to its
collaborative and interactive nature, the online learning environment creates a unique opportunity for
the development of individual and collaborative learning if appropriate design approaches are used.
Accordingly, if the development of learning skills in an exploratory and collaborative community is
considered, designing an online collaborative learning environment is a basic and important element. In
fact, creating an exploratory and supportive community is necessary to achieve critical and argumentative
thinking skills and should be viewed as an educational method. Therefore, the aim of the present study
was to design an online collaborative environment based on argumentative peer feedback and to
investigate its impact on the critical thinking skills and argumentation quality of educational science
students.

M The design of this research was pretest-posttest control group design. In order to carry out the
research, an online collaborative environment based on argumentative peer feedback was designed and
developed. In this environment, students coollaboratively wrote their opinions about the the topic at
hand, provided feedback on peer's writings, and then revised their writings based on the comments of
their peers. The research population was all undergraduate students in the field of educational sciences
of Shahid Chamran University of Ahvaz in the academic year 2019-2020, and 32 of them were selected
as the research sample, and randomly assigned in a pretest-posttest control design, and they were paired
as learning pairs (A dyad). The research’s measurement tools were the California Critical Thinking Skills
Test and a rubric of assessing of students’ argumentative writing quality. The reliability of the critical
thinking test was calculated using Kuder-Richardson Formula 20 reliability coefficient (KR20=0.69). Kappa
test (0.82) was also used to measurethe reliability of the argumentative writing quality rubric. The
Repeated measures ANOVA was used to analyze the data.

The results showed that providing and recieving argumentative peer feedback in the online

collaborative learning environment increased students' critical thinking skills, and also the quality of
argumentation. In other words, the the experimental group outperformed the control groupin term of
critical thinking andargumentative writing quality.
The results of the research indicated the effect of the online collaborative environment based
on peer feedback on the students' critical thinking skills and argumentation quality. In fact, the design of
such environments strengthens the students' critical thinking and argumentative skills by taking into
account the opportunity it provides for students to reason, examine the opinions of their peers, and
finally provide feedback to their peers. Therefore, according to the results, it is suggested that online
collaborative learning environment based on argumentative peer feedback should be considered as a
suitable tool and approach to improve critical thinking skills and increase the quality of students’
argumentation.
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Table 1: The main and sub steps of the research and the time required for each step
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Time Sub phases The main phases of the research Phases
aids b @5 5 e Dygoh Alles Sl bz b5 B55el () o5 0993 et 5 Aol s o lis] Js!
Step 1: Training to work with collaborative learning environment in text and video Getting to know the system and pre- First
50 minutes form test
wlicirer Gledbl g3 (5,5, (Y o8
Step 2: Fill in the demographic information form
@bl S5 glacs e 30510 (¥ pI8
Step 3: Critical thinking skills pre-test
4.0..5& VO &5@5‘: 4.)41‘) ) LQ\SM])' LS"“:}WL"‘)"R’) ‘Sw)y-lul.la.a&é.:.]uaa (\c r:lf MB“"’“?‘G’W dallas £y
150 minutes 2 S bbb aluly 10 (U555 50 sata lp oS Ll 5 anlllas 590 Personal study, and discussion Second
otalesl 5 J7S (slaog S 50 €l 0,99
Step 4: Studying an educational material (along with a set of links related to the
topic under study and keywords to search in Google) regarding "qualitative
assessment in elementary school" in the control and experimental groups.
O‘ )\ oolazw! 9 \59..5 u_\L....;))l o b A.]agl) 5 u\.’;z....:b L_g;‘.af 9 a>le (O f"f
RISO LS
Step 5: Discussion and discussion of students regarding the qualitative evaluation
material, and its use in the classroom
a8 A+ 30 S 2yl sl eolaiul b el by cddlge jo oligS allie G cpiiigs (7 oS Yol oligS allin S g pow
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Step 6: Write a short essay agreeing or disagreeing with the use of qualitative Writing a short argumentative essay
assessment in the classroom in both control and experimental groups. (as a pretest for argumentation)
FV-FER O ygods Glszdily S 09,5 10) e (JYaul olisS allie 4y 0,95 5L &3l | (Y o8 Lon 9,930 &5l ol
30 minutes g_s‘L“CA.-ﬁ.)g-‘-*l L U;:%La)'] °5)§ “Su;lbﬁ e“\soloé_a 3,553k 055 (lien atios 4 uig Provide peer feedback Fourth
(D0 gloiy Yol 56550
Step 7: Providing feedback to the peer's short argumentative essay (in the control
group, students generally gave feedback to their peer's writing, while the
experimental group was supported with argumentative feedback scripts).
aa8y B 3¢5 slied 5l 3L ,0 0,955 el adsl IYasul SYle cwssisl (A p5 Yl oligS e cwsgisls pese
50 minutes Step 8: Rewrite initial argumentative essays based on peer feedback Rewriting short argumentative essay Fifth
aads ¥ olal & uya)]u.,; sl @ el uﬁ")]w PR
40 minutes Step 9: Implementation of the critical thinking post-test post-test Sixth
428y Fe . 5
400 minutes Total
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Table 2: Coding scheme for quality analysis of students' argumentative short writings

DESCRIPTION

R PR UL:J :“"‘.&5)5 ?az.....a c.o}né.a
No specific and clear position has been expressed.

oo b badye 9 418,55 )15 (o) g o 3 90 Ll Cenload (e (09, Oy 00t mge

The position is clearly stated but not discussed and not related to the position.
Lol Lai o qdge b g 438,5 J15 (o) g o 3 50 5 00 Gl (D9, D00k mge
The position is clearly stated and discussed and related to the position.
el oais pla a3 0550 £ade b alaily (o (glaenie b sl o
No background or introduction has been given regarding the subject.

s fa yo 9090 b g 48,55 )18 a9 Ly 9590 Lol sl 0ads Ly £9.090 Al

The context of the topic is stated, but not discussed and not related to the topic.

ol LS po 990 b g Conl 48,5 )18 (o) 1 g Som 3590 5 Sl 00l (L £5090 i)

The context of the topic is stated and discussed and is related to the topic.

el oats Gl @dge 5| (Slaiiy 55 (s o
No reasons are given in support of the position.
el ool ()l g 5l Slatiy jo S S s
Only one reason is given in support of the position.
Lol 0 ol g 5l Sty o (R b 99) Jdo wax
Several reasons (two or more) are given in support of the position.

e ul,gu Lm,.:...a
LABEL SCORES VARIABLES
el o0is ylo
sl 0 O 0
Not stated.
RGO PR WA 3 Lol o0y QL..; 1 O ygody 2og0 ul.._.
Explained; But it is not described. Crdg,
) ) STATE THE POSITION
el 00 00y Lay g 758 5 Gl 2 CLEARLY
It is explained and elaborated.
el oais ol 0
Not stated.
el 005 o i Lol foads e 1 (40080) dieo oyl
Explained; But it i ibed. .
xplained; But it is not described E9dge
) STATEMENT OF THE
ool ou ools b 5 750 9 Ol 2 CONTEXT
It is explained and elaborated. (INTRODUCTION) OF
THE SUBJECT
el oais ol 0 5 el Yol
‘ Not stateLtj‘. . PR PSRN
< KW 55 Lal 0nls -
el o T o G 1 (oo gloaz)
Explained; But it is not described.
) ] ARGUMENTS IN FAVOR
Cesloud 0313 by 5 255 5 Ol ) OF THE POSITION

Itis explained and elaborated.

(POSITIVE ASPECTS)
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Evidence (including scientific facts, evidence and examples, etc.) is stated in support of Explained; But it is not described. EXPRESSING
the position but does not strongly support the position. SCIENTIFIC FACTS
g8 5 ailoads (o gdge 5l Slaiiy 10 (g lalie § aplyd (sale gli> Joli) ganlss (EVIDENCE, EXAMPLES,
- g . ol 0 005 Ly § 7y 5 ol FIGURES, SCIENTIFIC
SIS oo Slaiiy |) e ] ) c 2 FACTS, ETC.) IN FAVOR
Evidences (including scientific facts, evidence and examples, etc.) are stated in support Itis explained and elaborated. OF A POSITION
of the position and strongly support the position.
Cloais by mdge ade Lo ma el oais ol 0
) " . ale ol Yol
No arguments against the position are given. Not stated.
sl 0l goge ade o SO L sl 0025 g 5 el tods Lo ) (e o) poge
Only one argument against the position is stated. Explained; But it is not described. ARGUMENTS AGAINST
THE POSITION
el odlds o aoge ade (o b H Ll ool oolo Laws 59 ke
Sl ond Ol gdge aele (i b 99) Jobs 2z e 0 03 B 5 T 5 O 2 (NEGATIVE ASPECTS)
Several reasons (two or more) are stated against the position. It is explained and elaborated.
el oais ple moge ade gunlel b S 0w s
No proof or evidence against the stated position. RUVH PR o 0 gs**l-" &l ol
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.. Lol Gl 00uS 25 Lol ool oylo
AL e il - T o 1 STATEMENT OF
Evidences (including scientific facts, evidence and examples, etc.) are presented against  EXPlained; But it is not described. SCIENTIFIC FACTS
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ao50 b lgd g wlouds jly adge ade (g o Jls g waled ¢ cole Bli> Joli) gunlsd FIGURES, SCIENTIFIC
T el ot a5l . FACTS, ETC.) AGAINST
S o e - _ bers Tty Ol 2 THE POSITION
Evidences (including scientific facts, evidence and examples, etc.) have been stated Itis explained and elaborated.
against the position and strongly oppose the position.
el 00ls Gl (shie 9 St sbras A Sew b plésl e el oais ol o O S 5 K
No integration or heavy style of positive and negative aspects is expressed. Not stated. . L.
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The integration of positive and negative aspects has been stated and discussed Itis explained and elaborated.
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Table 2: Mean and standard deviation of students' critical thinking skills scores in pre-test and post-test

A5 098

Control group

elejlog S
Experimental group

Sobel 613 e o9l RIS O35l RIS
statistical significance Post-test Pre-test Post-test Pre-test
Variable
Ay glaey eSilee Ol gnY oeSlke
n2 P F o s sl s st s s sl
Wilks' Lambda Mean Mean Mean Mean
S.D S.D S.D S.D
JYal
0.65 0.01 3.01 0.51 3.36 9.43 2.60 8.56 2.76 13.18 3.19 8.31
Reasoning
0.47 0.02 2.87 0.43 2.38 2.68 1.93 2.56 1.41 4.43 1.31 2.50 s
Analysis
0.39 0.02 2.90 0.39 2.42 3.18 1.51 2.81 1.64 4.81 1.27 3.18 bl
Inference
ERY |
0.53 0.01 2.97 0.48 1.66 4.87 1.59 4.43 1.76 5.93 1.89 3.87 .,s-.’lﬁ*“))
Evaluation
0.79 0.01 3.51 0.65 4.05 10.75 3.01 9.81 3.25 15.18 3.46 9.56 &

Total
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Table 3: Average and standard deviation of students' argumentation components scores in pre-test and post-test.
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statistical significance Post-test Pre-test Post-test Pre-test
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n2 P F Wilks' 3 st sl s st s st
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Lambda S.D S.D ) )

&3 Ol
032 002 230 0.32 051 143 0.65 1.18 0.51 1.56 0.63 1.00 Statement of

position

6 5lwdenie
037 001 243 036 0.50 1.50 0.34 1.12 0.50 1.62 0.50 1.37 Making an

introduction

5 e b¥o ks
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0.26 0.03 2.05 0.28 0.57 1.06 0.44 0.75 0.62 1.43 0.57 1.06 Expressing
positive reasons
and scientific
evidence
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0.25 0.03 2.01 0.25 0.65 0.81 0.51 0.50 0.54 1.18 0.47 0.68 Cada

Scientific evidence
in support of
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0.23 0.04 1.98 0.23 0.70 0.68 0.50 0.43 0.70 131 0.35 0.31 Statement of
negative reasons
and scientific
evidence

53 eole dalel
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Scientific evidence
in support of
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e bV b))
9
Evaluation of

positive and
negative reasons

0.34 0.02 2.56 0.37 0.34 0.68 0.47 0.27 0.70 131 0.42 0.31

0.51 0.01 3.03 0.44 0.40 0.81 0.34 0.43 0.65 1.36 0.30 0.31 O
Conclusion

0.54 0.01 5.76 0.52 2.75 7.31 2.40 4.93 3.88 10.93 2.53 5.18 g
Total
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ABSTRACT

To ensure the continuity of education during closures and
Received: 02 October 2023 quarantines, various methods such as television education through the Education Network and
Reviewed: 30 November 2023  content production by teachers were offered on social networks. However, to organize virtual
Revised: 15 December 2023 education, the Ministry of Education designed and implemented the Student Educational Network
Accepted: 13 January 2024 Application (Shad), where, similar to the real structure of a school, the student enters a class and

follow the educational process. In this system, monitoring virtual classes and students' attendance
is the responsibility of the school principal and administrative staff. Teachers have the opportunity

KEYWORDS: to use the online content available in this system, created by educational groups and course
Virtual Education secretariats, alongside their teaching duties.

Shad Network m The present research was practical in purpose and exploratory in sequential
Educational Quality asynchronous method. The statistical population in the qualitative part included all primary school
Pathology teachers who were studying and had experience in virtual teaching with the Shad program. The

statistical population in the quantitative part included all primary school teachers in Sistan and
Baluchestan province, amounting to 14,230 individuals. Based on purposive sampling, 40 primary

* Corresponding author school teachers with experience were selected for the qualitative part based on theoretical
= Sa.Salimi@iauzah.ac.ir saturation. The sample size in the quantitative section, according to the Krejcie Morgan table, was
@ (+98910)5044087 374 individuals, who were selected using simple random sampling. A total of 219 questionnaires

were collected. In the qualitative part, a semi-structured interview was used, and in the
quantitative part, the Shad Network Virtual Education Questionnaire (taken from the analysis of
interviews) and the educational quality questionnaire of Mousavi et al. (2016) were used to collect
data. For data analysis in the qualitative part, Corbin and Strauss coding method (1998) was used.
Descriptive analysis, Friedman test, and correlation coefficient were used for data analysis in the
quantitative part. Calculations were performed using SPSS23 software.

m Based on the interviews conducted, three Pathology were identified for the structural
factor (including: technical performance, design and aesthetics, teaching capability). From the
teachers' points of view, among the factors, the technical performance factor with an average of
2.45 and a rank average of 3.30 was the first priority, and the design and appearance factor with
an average of 2.19 and a rank average of 1.97 was the last priority. Two types of Pathology were
identified for the behavioral factor (including: supra-individual and individual). From the teachers'
perspectives, among the factors, the supra-individual factor with an average of 2.69 and a rank
average of 3.64 was the first priority, and the individual factor with an average of 2.55 and a rank
average of 3.43 was the last priority. Two types of Pathology were identified for the contextual
factor (including: economic and social). From the teachers' perspectives, among the factors, the
social factor with an average of 2.42 and a rank average of 3.80 was the first priority, and the
economic factor with an average of 2.12 and a rank average of 3.33 was the last priority.
Furthermore, there was a significant negative relationship between the identified Pathology and
educational quality.

According to the findings, which showed that the most damages were in the structural
part of the Shad network, and there was a negative relationship between these damages and the
quality of education, it is recommended to the creators of this network to take measures such as
increasing the volume and speed of downloads in order to fix the structural problems and content,
make the user environment more attractive and increase information security. It is also
recommended to education managers to provide electronic education facilities in all schools and
to hold educational workshops to develop and empower teachers in using education networks.
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Table 1: Reliability of the dimensions of the Shad network Pathology questionnaire and the dimensions of the educational quality questionnaire
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Table 2: Extraction of Pathology related to structural factor
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Table 3: Extraction of damages related to behavioral factor
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Table 5: Frequency distribution and percentage of the statistical sample based on the average response of the respondents regarding structural Pathology
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Table 6: Results of descriptive statistics, mean rank and Friedman's statistic related to structural Pathology
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Table 7: Frequency distribution and percentage of the statistical sample based on the average response of the respondents regarding the behavioral factors
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Table 8: The results of descriptive statistics, average rank and Friedman's statistics related to behavioral Pathology
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Table 9: Frequency distribution and percentage of the statistical sample based on the average response of the respondents to the contextual factors
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Table 10: results of descriptive statistics, average rank and Friedman's statistic related to contextual Pathology
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Table 11: The relationship between the Pathology of the happy network and
educational quality
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Table 12: The relationship between the Pathology of the happy network and the
dimensions of educational quality
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One of the important approaches in education is cognitive theories. Despite
many applications in the field of cognitive approach development in design education, there are still
challenges. The cognitive approach deals with the scientific study of mental processes such as thinking,
understanding, problem solving and reasoning. In the field of education, the teaching method in the
cognitive approach is related to cognitive strategies. Cognitive strategies are processes with the help of
which learning, remembering, and thinking take place. Therefore, cognition and cognitive strategies play
a very important role in the teaching and learning process. Different models and cognitive strategies are
used in education. In the current research, three models of learning mental map, problem solving and
breath of thinking were discussed. The purpose of this research was to design and validate the cognitive
education method in architecture based on problem-oriented learning patterns, mind map and expansion
of thinking and its effect on architecture students' ideation.

The current research is of a mixed type (qualitative and quantitative) and in terms of time it is
a cross-sectional study. The method of collecting information in the present research was library and field
method. In this study, cognitive model training is considered as an independent variable and students'
ideation as a dependent variable. First, various sources were examined and the components of the
cognitive educational model were identified using the content analysis method, and then the components
were finally approved using the Delphi method and the judges' opinions. In the external validation phase,
a semi-experimental method was used with a pre-test and post-test design with a control group. The
statistical population included professors of the department of architecture and educational technology
and architecture students of Hamadan branch of Azad University. The sampling method in this research
was available. In the group of professors, 12 people were selected for the internal validity of the model
with the available method. 50 architecture students of design course 3 were replaced as samples in two
experimental and control groups. Based on this, 25 people were randomly assigned to the experimental
group and 25 people were assigned to the control group. The model of cognitive training was presented
to the experimental group in a period of 10 weeks and every week in a 90-minute training session. The
method of implementing the cognitive education model was that students were taught in the form of an
educational program during the design course semester using different cognitive models in multiple
sessions. Data analysis was done using Spss software version 22.

The results of developing the combined cognitive education model showed that this model

included 7 categories and 57 components. The internal validity of the model was checked by Delphi
method, 11 components were removed and Kendall's correlation coefficient was 0.82 based on the
opinion of 12 judges for the components of the model, which was significant at the 0.01 level. In the field
of external validity, the results of covariance analysis showed that education based on the developed
model has a significant effect on students' ideation.
The cognitive educational model Problem-based learning, mental map and breath’s thinking
in the bachelor's degree in architecture consists of 3 axes, 7 categories and 46 components. The three
main axes or educational goals included content, teaching method and evaluation. The content axis
included three categories (strategies based on previous knowledge, based on Problem-based learning
and breath’s thinking). The axis of teaching or learning method included two categories (interactive and
individual) and the axis of evaluation included two categories (process-oriented and result-oriented). The
internal and external validity of the model was examined and the results confirmed its validity. Based on
this, it can be suggested that the current model be used in the teaching of architectural design courses.
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Table 2: Identified categories of the combined cognitive educational model
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1- Emphasis on correct thinking skills 2- Attention to high cognitive levels 3- Emphasis on how to
deal with assignments and paying full attention to them 4- Perception and emphasis on its effect
on the formation of mental patterns when dealing with materials 5- Acquiring awareness 6-
emphasis on lateral thinking 7-thinking 8-deep thinking 9-reflective thinking 10-creativity 11-
divergent thinking 12-doubt about one's thoughts and revising them 13-innovation 14-achieving
the goal and solving the problem through Unusual ways
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1- Interaction with others 2- Communicative learning 3- Emphasizing and supporting group
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1- Based on the needs and interests of the learners 2- Using different tools 3- Special emphasis
on the work folder 4- Emphasis on the project 5- Evaluation of processes and skills
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Table 3: (A) Examining the components of the combined cognitive educational model according to the judges' opinion (final stage of Delphi)
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2- Using pre-organizers in preparing content in order to learn new material
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3- Using the text highlighting technique in order to attract attention and focus
0.00 < S gine 6550l oS egre sloasds 5 o SU-F
4- Emphasis on conceptual maps, emphasis on meaningful learning
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5- Using visualization in learning
0.25 477 OS50l S @y a5 b CIlas 31,1 -7
6- Presentation of materials according to the learning style of learners
0.36 449 32 lbe 653k (slajls iy 4 azg5 Y
7- Attention to the prerequisites for learning new materials
0.44 4.89 redlie oo LLS ) olwl &) 4z 5 -A
8- Paying attention to making connections between concepts
0.00 s Bad 4 o §lp i glaol,y 18 s o -1
9- Considering multiple ways to reach the goal
0.06 493 Bud 4 Gdaw) Gl el slogad 5l oolatwl -V -
10- Using regular methods to reach the goal
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11- The best choice of the best solution
0.00 5 Al jo asagd Jgol g datly, Sy Hblg VY
12- The ability to understand the relationships and principles hidden in the problem
000 . 355 5ok Wljd 53 U 5 (S syt )Y
13- Self-management and control in your learning process
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14- Timely decision making
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0.25 4.88 21- Perception and emphasis on its effect on the formation of mental patterns when dealing with
materials
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23- Emphasis on lateral thinking
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Table 3: (B) Examining the components of the combined cognitive educational model according to the judges' opinion (final stage of Delphi)

Jons 3l Sl Loadls
standard deviation Average Components
0.18 4.81 Groe S5 YF
24- Deep thinking
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25- Reflective thinking
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26- Creativity and innovation
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27- Doubt about one's thoughts and reconsidering them
| 5 e
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30- interactive learning
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31- Emphasizing and supporting group learning
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33- Using collaborative learning strategies
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environment
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39- Emphasis on staged and cumulative evaluation
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41- Emphasis on immediate feedback
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43- Using different tools
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45- Evaluation of processes and skills
0.00 5 alg)lS oy wSL-¥F
46- Special emphasis on workbook
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Table 4: The results of the judges' agreement using Kendall's agreement test
oaalgoslons L
P df Chi-Square Kendall's W ool el
The number of components Indicator
K sl ol
0.001 1 0.82 46 Ohsls M5 Blsi s

The results of the consensus of the judges
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Dia. 5: Components of the combined cognitive education model
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Table 5: Descriptive indicators of students' ideation and its components in two stages of pre-test and post-test
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Table 7: The results of covariance analysis on the scores of the post-test of ideation by controlling the scores of the pre-test
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