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EEL G RET Mol JEEIEER Writing skill as a way of exchanging information, expressing

thoughts, feelings and communication is clearly compared to the past. This skill, as one of the
basic skills in students' academic courses, plays a very important role in the transfer of their
thoughts and ideas. Writing skill has a great impact both on the academic world and the
professional life of students. The use of educational technology in improving writing skill in
elementary school as an important issue is of particular importance due to the impact of
technologies on teaching and learning process. Also, teaching writing skill in elementary
school is the basis for the development of this skill in future academic courses. Therefore, the
present study was conducted with the aim of investigating the effect of using educational
technology on the writing skill of 6t-grade students.

The present research method was semi-experimental with pre-test and post-test
and control and experimental groups. The statistical population of research included the 6th-
grade students in the schools of the 14t district in Tehran in academic year of 2023-2024, of
which 60 students were selected via simple random sampling and were randomly divided into
two groups of 30 students, experimental and control. The reliability of the researcher-made
test was obtained 0.82 through Cronbach's alpha coefficient. Then, the pre-test of writing skill
was administered in both groups. In the next stage, the experimental group received four 90-
minute sessions of training on the use of educational technology in writing, and the control
group did not receive any training with educational technology. Finally, the writing skill test
was administered as a post-test for both groups. Data analysis was conducted using SPSS
(Version 26) software and covariance analysis methods.

m The findings of research showed that the use of educational technology was
effective for the selection of writing topics, paragraph writing, and ability to produce coherent
writing by observing the components, with educational technology coefficients of 86, 82 and
85, respectively. It means integration of educational technology not only cultivated students'
ability to generate creative and relevant writing topics, but also strengthened their
paragraphing and organizational skills. The interactive and engaging nature of the technology-
driven environment encouraged students to develop inventive titles and equipped them with
strategies to organize ideas and structure responses within a narrative framework.
Furthermore, this structured approach facilitated an increased awareness among students of
the logical flow required in writing, enhancing their overall coherence and creativity. In other
words, findings showed that the use of educational technology in teaching writing had a direct
relationship with development of students' writing skill, and using this method can be useful
as an efficient tool to increase students' writing progress. With the use of educational
technology, students could access information that was not available in classroom in the past.
They also got different information about different writing topics and this information gave
them different ideas to choose an interesting topic. In addition, they learned various points
about how to write paragraphs to make the text more coherent. Finally, the use of
educational technology led to reinforcement of what has been learned to become a real story.
The results indicated that the use of educational technology iwass effective in
improving the writing skill of the 6t- grade students. In other words, according to the results
of examining the effectiveness of use of educational technology on the ability to choose the
title, the ability to write paragraphs, and the ability to produce coherent writing, that are
variables of the 6th-grade writing skill. Regarding making the environment of teaching essay
fun and enjoyable through educational technology, students tried to present creative titles.
Also, with the use of educational technology, the learner realized how to ask themselves
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questions in a story and how and where in narrative to answer that question, and this issue
was effective in strengthening student's paragraph writing. Finally, the use of educational
technology made students creative and improved the quality of their writing skill; as a result,
they obtained the ability to produce coherent essays. Since the use of educational technology
had a significant effect on all three variables, it can be concluded that use of educational
technology is generally effective in improving writing skills of the 6t"-grade students.
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Table 1: Training Protocol

A_....l? Lgl.a:;;\.:ﬂ.ué 9 ulj...c 4.....].> Lﬁlﬁ-:-’u uL.....l>
Title and activities of the meeting The content of the session Meeting
bl il sl iz 5 Sy (g0l sl lgie
The title of the session: animated and attractive training for students
(e gpdg0 dix Glp Sla L;LeLsu dL&thl..ub ol rand> slac s
ol plsl 100d 305 5 Sk J3az 5 sy dos g 5l eolitul b &S Llagy e plov] L et
5be O 5 (b Jgu g i ST § LLMW@:UNP : 355 5 Vs gl b 3 al
Y(ﬁ - | oola ) - G IR -
oY gl 5 el 9 (5590 e a5 5 gl ads

Session activities: making interactive and attractive stories for several topics, doing exercises with
using images, sound, video and designed and compiled tables, doing educational and interactive
games using Storyline

pedlie e o 9 55Ok sl Salsd 5 Sl Slgme asi b Gisel i edjgal and (l 5l Soe

K
The purpose of the training session was to produce interesting and interactive content for better
learning and understanding.

Q.J)B.J 4 éﬁ'; Sl )l SeS 09z el g
Title of the session: How graphic tools help education
Sgiang JuoST ¢ 900 Lils s 0o ool ioles polad 5l eoliiwl b (g jluliwls aul> slacJle

Olgelisls S8 4 pleiaes

Session activities: creating a story using the images shown to the students; Completing half-
finished videos with the help of students.
alitee Slegdge ie s bl 33905 5 (l5eel 25ls aBle 0350l ial38l: L0550l ande cnl 5l B
The purpose of this training session: to increase students' motivation and interest and encourage
them to write about different topics.

e85 aad CuSoly il g

Session title: Storytelling podcast
a8dle olaml ey bl g anlol e 05t Juloei g daB CanSaly iz 4 ols isS rad> slac s
Sl S cole ol _;;)‘591 g Sl adgr sl

Session activities: listening to some story podcasts and analyzing how it begins, continues and
ends; Creating interest in podcast production and teaching the steps of making a podcast.
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Purpose of this training session: Multimedia tools like podcasts and blogs can help students come

Training with Storyline and
Motion Graphics content

production

155 b 3590
Training with Canva

CanS ol

Podcast

First and Second Session

pom dul>
Third Session

Pl 4l
Fourth Session

up with more creative ideas for their essays.
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Table 2: Kolmogorov Smirnov test results

Sig S
Variable
0.107 &9‘05‘“ 0‘5"': ")l”""l L?'L’l5:
The ability to choose the subject title
0.198 g Uy
Paragraph writing ability
0.081 PE PRI IRE GIRW Y G«Ulgz‘
Ability to produce a coherent writing
Ego90 DLl ga3l o Sl oy Sl llssS Jelos @l Y oo
Table 3: The results of covariance analysis to check the difference after the subject selection test
i A
Eta p F Ms Df ss T e
Source of changes
0.883 0.000 215.685 540.652 2 1081.303 JM
Model
0.862 0.000 356.522 893.682 1 893.682 095
Group
g 0903l DglS o2 sl il oS elos @l oY Jgo
Table 4: The results of covariance analysis to check the difference after the paragraph writing test
o A
Eta P F Ms Df ss Sl e
Source of Changes
0.863 0.000 178.912 496.422 2 992.844 "JM
Model
0.820 0.000 259.875 721.067 1 721.067 09

Group
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Table 5: The results of covariance analysis to examine the difference between the post-test and the post-test of producing coherent writing

Eta P F Ms df ss et e
Source of Changes
0.879 0.000 206.196 490.123 2 980.246 JM
Model
05,5
0.849 0.000 321.182 763.442 1 763.442
Group
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EEL I RET T Mo ) X \EH Artificial intelligence has significantly changed the perspectives
and methods of education and learning as a new educational technology. A segment of

artificial intelligence includes natural language processors that can produce human-like texts,
such as Al chatbots. Due to their abilities to understand human language and answer users'
questions, Al chatbots are recognized as important tools for education and learning. However,
because the use of Al chatbots in education is still a recent development, there are currently
very few studies on the effectiveness of this technology in learning. Accordingly, this research
aims to examine the effects of Al chatbot-based blended learning in psychology on self-
directed learning, student engagement, and critical thinking disposition among 11th-grade
female students majoring at humanities in Zanjan.

VEETEERS: This research was applied in purpose and quantitative with regard to the nature of
the collected data. It employed a quasi-experimental method with a pre-test and post-test
design, involving a control group. The statistical population for this study comprised all 11th-
grade female students majoring at humanities in Zanjan. A multi-stage cluster sampling
technique was used, wherein one public girl’s high school in Zanjan, specifically Roghani
Zanjani School, was selected for the study, and two classes of students were assigned to the
experimental and control groups. The sample consisted of 45 participants, divided into 21 in
the experimental group and 24 in the control group. Data collection tools included Self-
Directed Learning Questionnaire developed by Fisher et al. (2001), Academic Engagement
Questionnaire designed by Reeve and Tseng (2011), the Critical Thinking Disposition
Questionnaire devised by Ricketts and Rudd (2005). The educational intervention spanned 8
sessions, each lasted 90 minutes, using the Sider software that offers and supports the
ChatGPT Al chatbot. Given the multi-dimensional nature of all three dependent variables and
the implementation of pre-tests, Multivariate Analysis of Covariance (MANCOVA) was utilized,
and the pre-test and post-test data were analyzed via SPSS version 26.

The analysis of the data using statistical measures such as mean and standard
deviation showed that the mean scores of the post-test for the experimental group increased
in comparison to those of the control group across all three dependent variables when
compared to the pre-test. Furthermore, the results from the multivariate analysis of
covariance indicated a significant difference in self-directed learning, academic engagement,
and critical thinking disposition between the experimental and control groups at the post-test
(p < 0.01). Thus, given the higher mean scores of the experimental group in the post-test
relative to those in the control group, it can be concluded that the Al chatbot-based blended
learning approach in the psychology course proved effective in increasing self-directed
learning, academic engagement, and critical thinking among 11th-grade female students
majoring at humanities in Zanjan.

Drawing on the findings of this research, it can be concluded that the use of Al
chatbots in conjunction with the formal psychology curriculum has great potential to enhance
self-directed learning, academic engagement, and critical thinking disposition. However, there
is a concern that dependence on the Al chatbot could result in diminished academic
engagement, with learners potentially accepting the output data without critical evaluation.
Therefore, it is recommended that educators and learners utilize Al chatbots as educational
complements and learning aids while considering ethical educational implications, stressing
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the importance of teacher supervision and instructing adolescents in self-regulation. It should
also be noted that this study had limitations, including a lack of resources and prior research,
restrictions on access to Al chatbots for IPs within Iran, and various hardware and software

challenges in installing the Al chatbot software.
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Table 1: Acceptance and rejection criteria for Al chatbots
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Due to U.S. government sanctions, some Al chatbot service
providers (e.g., OpenAl) have restricted access for users from
certain countries, including Iran. Therefore, legal systems and
software providing similar services should be utilized.
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Educational tools should always be available and learners should
be able to easily utilize them.
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Not all students can purchase a subscription to use the Al chatbot.
Therefore, to ensure educational equality, free systems should be
pursued.
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age restrictions, cultural values, and social norms in response to
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users to delete their accounts.
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Table 2: Frequency related to group membership of the sample individuals
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Fig. 1: Percentage frequency of group membership among the sample members
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Table 3: Statistical description of self-directed learning scores in two measurement stages by group
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Table 4: Results of multivariate analysis of covariance for comparing self-directed learning in the experimental and control groups
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Table 5: Between-subject effects test for comparing self-directed learning components of the experimental and control groups in the post-test
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Table 6: Statistical description of academic engagement scores in the two measurement stages by group
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Table 7: Results of multivariate analysis of covariance for comparing academic engagement in the experimental and control groups
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Table 8: Between-subject effects test for comparing the components of academic engagement of the experimental and control groups in the post-test
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Table 9: Statistical description of critical thinking disposition scores in the two measurement stages by group
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Table 10: Results of multivariate analysis of covariance to compare the disposition towards critical thinking in the experimental and control groups
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Effectiveness of presentation models of concept maps in virtual teaching of
magnetism physics concepts

M. Jamalinejad- Halima Jani, F. Khodadadi Azadboni”

Department of Physics Education, Farhangian University, P.O. Box 14665-889, Tehran, Iran

ABSTRACT

Virtual education has increasingly gained importance in recent
Received: 09 January 2025 years, becoming one of the main pillars of educational systems worldwide. This type of
Reviewed: 19 February 2025 education has turned into a necessary solution for continuing the learning process, especially
Revised: 06 April 2025 when schools are closed. However, students often face challenges in understanding physics
Accepted: 16 May 2025 concepts through traditional methods. Transmitting curriculum content through various

virtual education networks requires effective strategies to address these challenges. In this
research, the effectiveness of concept maps is examined as one of the generative learning

KEYWORDS: strategies and approaches to improve students' learning levels in conveying abstract physics
Concept Map concepts.

Virtual Education m The present research method was a quasi-experimental pre-test / post-test design
Learning Effectiveness with a control group. The statistical population of the research included all female students
Magnetism Concepts in the 11th grade of regular schools in District 5 of Mashhad Education Department, who were

studying during the academic year 2023-2024. Using purposive sampling, 60 students from
Samieh High School in Mashhad were selected. These individuals were randomly assigned to

*;Corresponding author one control group and two experimental groups. One experimental group received teacher-
X f.khodadadi@cfu.ac.ir generated concept maps, while the second experimental group worked with student-
(+9851)38784000 generated concept maps. The control group received instruction through traditional teaching

methods. To collect data, a researcher-made academic achievement test was utilized in a pre-
test/post-test format. The content and face validity of the test were confirmed by physics
teachers and education professors, and its reliability was assessed using the test-retest
method. Additionally, independent t-tests and analysis of covariance (ANCOVA) were used for
data analysis. To assess the normality of the data distribution, four tests were utilized:
Shapiro-Wilk, Kolmogorov-Smirnov, Cramer-von Mises, and Anderson-Darling. The
significance levels in these tests were above 0.05, indicating a normal distribution of the data.
The results indicated that the use of concept maps in a virtual environment had a
positive and significant impact on students' learning outcomes. The analysis of covariance
regarding academic performance revealed a significant difference between the scores of the
two groups using different teaching methods: teacher-centered concept mapping and
student-centered concept mapping. The independent t-test results showed a high significance
level (99%) in academic progress between the control group and the teacher-centered
experimental group. The impact of the teacher-constructed concept mapping teaching
method was significantly higher than that of the student-constructed concept mapping
method (significance level 0.05) and the traditional teaching method (significance level 0.01),
with this method achieving the highest scores among students. Additionally, the scores from
the student-constructed concept mapping teaching method were significantly higher than
those of the traditional teaching method (significance level 0.01). The greatest increase in
mean scores was observed in the teacher-centered concept mapping group (74%), followed
closely by the student-centered concept mapping group (72%). The traditional teaching
method group showed the least increase (59%). These findings clearly highlighted the
effectiveness of using concept maps in teaching physics topics for enhancing student
performance.
In this research, concept maps were utilized as a generative and innovative
educational strategy to enhance the sustainable learning levels of students in the topic of
magnetism, vyielding remarkable results. These maps, leveraging beautiful and
comprehensible visual metaphors, facilitated the visualization of concepts, especially in
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abstract and complex areas such as magnetism and magnetic fields, which can be challenging
for students. The findings of this research indicated that students, despite the educational
gaps that have emerged, are capable of receiving effective education in virtual environments.
The use of well-designed concept maps that include appropriate visual metaphors allows
students to easily grasp abstract concepts and achieve deeper learning. It is worth mentioning
that this study specifically focused on female students, and the results may not be
generalizable to male students. It is recommended to utilize teacher-created concept maps
that incorporate beautiful and comprehensible visual metaphors to enhance students'
learning levels and address the educational gaps created in virtual settings.
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Fig. 1: Concept map of the content drawn by the teacher.
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Fig. 2: Concept map of the content drawn by the students.
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Table 1: Mean, standard deviation, and variance of students' scores by teaching method.

Post-test O?"ﬂu“i

Pre-test Qyﬂ&%

9} ) T < ] K T <
5 ¢ .—ﬁ‘EE 3 R j‘;g ‘jgﬂE )
2 © 9 T Yo IFes 9 2 Wy o 3 3 Group og,5
35 §% 5= L% §3 %3 ™8 ?
> j &»a > j =t
) )
2.77 1.66 8.35 2.99 1.73 3.4 20 Traditionalo_‘;;.d
7.38 2.72 11.3 3.61 1.90 3.15 20 Student-Centered)‘Lu)‘yTL;;Jlo
18.27 4.33 13.75 4.25 2.06 3.6 20 Teacher»Centered)'L,-p.lM
14.25 3.76 11.13 3.53 1.88 3.38 60 Total Jf
G5 Sl pite 4 bayye (g Jlo i Gge3l iV Jgo
Table 2: Normality test related to the research variables.
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S fom gyl o Oy olS ’ Kolmo”o"; 9\7] 5 Sygmls e
Anderson-Darling Cramer-von Mises _g Shapiro-Wilk Variable
Smirnov
>0.25 >0.25 >0.15 0.76 Pre-test QF}TJ‘.‘# L.
(e gy (9
0.14 0.09 0.03 0.38 Post-test Q?"}]uﬁ. Traditional Teaching Method
>0.25 >0.25 >0.15 0.37 Pre-test g3l i S sgal 2l cagtie ALE w5 b,
_ Student-Centered Concept Mapping
0.10 0.17 0.08 0.06 Post-test 903l ym teaching Method
0.05 0.09 0.03 0.03 Pre-test (03] (i Sredes (cogtie A 03 g,
~ Teacher-Centered Concept Mapping
0.006 <0.005 <0.01 0.06 Post-test yg03] (yus teaching Method
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Table 3: Homogeneity of variance for the teaching method.

’."_._".:
Variable

S s o soliTax s i) o, el
Significance Level ~ Degrees of Freedom  Bartlett's Statistic
0.87 1 0.03
0.13 1 2.32
0.22 1 9.35

S oMW G
Traditional Teaching Method
Slojgel Jils sosgho ALES u jad s,
Student-Centered Concept Mapping teaching Method
Salae (cogtde 28 G35 )
Teacher-Centered Concept Mapping teaching Method
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Graph. 2: Average pre-test and post-test scores of the experimental and control groups
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Table 4: T-test for observing the academic progress of the two experimental groups.
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Table 5: T-test for observing the difference in scores between the two experimental groups.

oSk olows

Standard Deviation Mean Count

3l 8yl Oy 09l

Teaching Method

Sl g alaw tlase
Significance Level  T-value

Slpel GBls gospde 4l by,
Student-Centered Concept Mapping Method

0.04 2.14 2.72 11.03 20

20 Soplas (sospie A28 o)
Teacher-Centered Concept Mapping Method

7.33 13.75

Ogliie ;05 0923 5l G903l Dl s el 4525 Jgo
Table 6: Analysis of variance (ANOVA) of post-test scores for different teaching methods.
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Table 7: Comparison of the mean post-test scores for different teaching methods.
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CELCICIEREN TN JEEATEE With the expansion of artificial intelligence in education,

interactive tools such as "Replika" have gained attention as an innovative solution for
enhancing language skills. These tools, by providing opportunities for interactive conversation
and personalizing the learning experience, can help strengthen speaking and listening skills
and boost learners' confidence. Furthermore, the role of artificial intelligence in creating a
safe, flexible, and non-judgmental environment for language practice is of particular
significance, especially for learners who experience anxiety or limitations in traditional
language interactions. This study explored the lived experiences of faculty members at
Farhangian University regarding their interactive conversations with the artificial intelligence
tool, Replika.
M This qualitative study employed a descriptive phenomenological approach to
deeply explore the lived experiences of faculty members at Farhangian University in Kurdistan
province regarding their interactive English conversations with the artificial intelligence
application Replika. Fourteen faculty members who had practiced English conversation with
Replika for an average of 30 minutes daily over a five-month period participated in the study.
Purposeful sampling with maximum variation was used. Data were collected through semi-
structured interviews, each lasting 30 to 40 minutes. Data analysis followed Colaizzi’s seven-
step method. To enhance the credibility and trustworthiness of the findings, member
checking, comprehensive documentation of the research process, and evaluation by two
experts in qualitative methodology and language education were used. Moreover, the
transferability of the findings was strengthened by including participants from diverse
academic disciplines and teaching backgrounds

Data analysis revealed that the lived experiences of Farhangian University faculty
members with interactive conversation using the Al Replica were categorized into five main
themes: Learning Simulation and Optimization (personalized learning, processing complex
concepts, language skill development, explanatory feedback), Psychological Enrichment (self-
regulation, cognitive support, socio-emotional support), Trust (self-disclosure,
anthropomorphism), Accessibility and Learning Facilitation (widespread access, educational
support, personalized learning, educational equity, facilitation of interactions and educational
discussions, multimedia and interactive learning environment), and Considerations and
Challenges (privacy and security, over-reliance, language processing challenges, information
limitations, disregard for individual and cultural differences, technical problems).
The research findings indicated that interactive conversation with Al Replica can
serve as an innovative tool in the learning process and language skill development. This
technology, by providing personalized learning and cognitive and emotional support, can help
improve learners' self-regulation. However, challenges such as privacy issues, over-reliance,
and language processing limitations present barriers to its widespread use. To optimize the
use of this technology, it is suggested that strategies such as using diverse scenarios, setting
clear learning goals, focusing on feedback and error correction, utilizing challenging activities
like puzzles and cognitive challenges, establishing a regular schedule for continuous
conversation, and reviewing learning strategies before use could be beneficial. Adherence to
these principles by learners can enhance the effectiveness of this technology in language
learning and cognitive skill development. Additionally, further research is necessary to
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investigate the long-term impacts of this technology on the learning process and educational

interactions.
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Identifying and explaining the views of teachers and students towards formative
feedback in the E-learning environment
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Tehran, Tehran, Iran

ABSTRACT

Students' exposure to frequent teacher feedback is identified as
Received: 21 January 2025 one of the primary educational resources in e-learning. The role of feedback in the electronic
Reviewed: 07 March 2025 environment encompasses the social perspective and human relationships in feedback,
Revised: 11 April 2025 feedback related to the student's learning process, and the reception of substantive feedback.
Accepted: 10 June 2025 This article focuses on the power of feedback in relation to e-learning and the methods that

can make it more effective. In this context, feedback is conceptualized as information
provided by an agent (e.g., teacher, peer, book, parent, self, experience) regarding aspects of

KEYWORDS: an individual's performance or understanding. In e-learning, feedback is often delivered from
Feedback the "system" rather than an actual person. In e-learning, as in other occupational and
E-learning educational environments, receiving feedback is crucial for the learners who enrolled in
Teacher-Learner online courses, as it allows them to identify, improve, and correct their errors along the way,
Electronic Platform enabling the achievement of ultimate goals. In some instances, it may not be possible to

request explanations or delve deeper into a subject, although the presence of messages and
groups in the online course serves as a valuable resource in this regard. Therefore, for a

*Corresponding author student in a digital course, receiving feedback, much like in traditional learning, is vital for
X Javadipour@ut.ac.ir determining whether understanding of various topics is complete or requires further depth.
@ (+98912) 2175105 This represents a mutual exchange between students, teachers, and e-learning course

developers. This research sought to examine the quality and quantity of feedback in e-
learning, the challenges of giving and receiving feedback in e-learning, as well as strategies
for enhancing the desirability of feedback in the electronic environment.

The present study was based on a qualitative research method and a
phenomenological approach. The data for this research were grounded in the lived
experiences of teachers and students who had participated in e-learning courses, classes, and
units in schools. Participants were selected using the snowball sampling method. A total of 21
participants were included, comprising 9 teachers of e-learning courses and 12 students with
experience in e-learning courses in schools, who were selected and interviewed. After
collecting the completed forms, the interview texts were refined, reread, categorized, and
findings were presented using qualitative content analysis techniques. In this research, the
data derived from notes taken during the interviews were read line by line. Subsequently, key
concepts and statements were extracted, topics and sub-topics were formed, and were
ultimately categorized.

The results of conducting interviews throughout this research led to the

identification of four main themes and 20 sub-themes regarding the process of providing and
receiving feedback in e-learning. This indicates that every educational program, both during
the planning and implementation phases, must pay attention to these aspects in order to
achieve its educational objectives.
According to the interviews conducted with the participants in this research, the
positive and constructive impacts of feedback in the e-learning environment were
highlighted. Furthermore, challenges and problems in the process of feedback exchange
between teachers and learners were identified, which would made detrimental effects on
teaching-learning activities. It is evident that if this crucial issue remains unresolved, learners
will face challenges in the teaching and learning process.
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Table 1-Q1: In your opinion what is the effect of receiving feedback in the teaching- learning process for learners?
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(Feedback, especially positive feedback, made me eager and motivated to participate more
actively in class and led to a sense of self-confidence to express my opinions on the subject
concepts. This did not lead to suppression when | gave an incorrect opinion, nor did it create
a sense of failure in me. Receiving feedback made it possible for me to do so, despite the
difficulty of expressing my opinion in public. It removed the feeling of introversion from me
and encouraged me to present my mental ideas.)
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(Receiving feedback to create an opportunity to correct mistakes and shortcomings provides
greater motivation to continue the desired process.)
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(Useful and constructive feedback can increase the learner's focus on their activities and
push them to make more effort. Feedback helped me evaluate my performance and
understand my strengths and weaknesses. Positive feedback also increased my self-
confidence and encouraged me to provide better comments in the future, which
strengthened my motivation to learn more. Of course, negative feedback also helped me
realize my mistakes.)
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(Sending and receiving feedback between teachers and students or establishing any kind of
interaction, if done correctly and systematically, speeds up the learning process. This is
because in this way, the teacher becomes familiar with the student's weaknesses, and the
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students, by talking to each other or with the teacher, are faced with different points of view
and will be able to examine issues from different perspectives.)
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(Creating a sense of effectiveness in the teaching-learning process and understanding that
this process is not a one-sided process on the part of the teacher and that they can play an

active and dynamic role, which is directly related to building self-confidence in participation
and expression.)
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(It definitely has a positive and pleasant effect and the learner realizes his errors,
shortcomings and the amount of effort he puts into performing the activities. Preparation
and orientation for performing the next activities are created in the learner and the learner
achieves complete and logical self-evaluation and self-assessment and measures the amount
of effort and error he puts into performing any activity and is motivated by receiving

feedback from teachers, which can strengthen many of his behaviors or eliminate them if
they are undesirable.)
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(In the e-learning process, due to the lack of face-to-face communication with teachers and

troubleshooting, receiving feedback helps to resolve problems and ensure understanding of
the learned material.)
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(Evaluating one's own performance)

Ues s g Dgd bl S -
(Understanding one's strengths and weaknesses)
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Paying attention to errors, )

shortcomings, and the amount of effort
(one puts into activities
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(The feedback | provide may be questions, ambiguities, or similar feedback to other people in
the class or meeting. This will help direct such issues in the discussion process and help
people who do not express their feedback for reasons such as lack of confidence or the
importance of the topic.)
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(It allows the individual to know the shortcomings of his performance and to correct them,

and to understand what material or method he should replace by asking the teacher. He also
understands the strengths of his work.)
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(It has a positive effect and helps to consolidate the material in the minds of learners, making
it easier for them to remember it.)
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(Receiving feedback, regardless of whether it is positive or negative, leads to awareness of

performance and its improvement, and in this regard, it is considered important in the
learning process.)
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(The most important principle in learning is that the learner participates in learning and

shapes knowledge, and instead of having the material presented to him ready-made, he
learns it himself through trial and error and experience. This feedback in the teaching-
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(Creating a deeper understanding of the subject)
3¢5 5l e ol ol ygar lulis -
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learning process helps guide the learner and understand mistakes and discover new aspects
of the subject. If the learner does not receive feedback, his knowledge and information about
the subject will definitely not change and will remain at the previous level.)
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(Shaping knowledge by students)

@ bgye ol LY
5 oigel CoiS
&Sk

3. Impacts related to the
quality of education and
learning
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(It will improve the teaching process in future sessions for students. If the comments are
publicly displayed for teachers on the digital screen and the right to choose different lessons
is provided, it will improve learning manifold and increase the calmness and concentration of
students.)
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(Providing feedback, whether positive or negative, has important effects. Feedback should

not only come from the teacher to the student, but families should also receive feedback.
Positive feedback leads to the confidence to make changes in students.)
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(Feedback is one of the most important things in the learning process and is considered a
pedagogical art. Feedback can help the learner learn more and identify their strengths and
weaknesses. | think learning will not be effective without feedback, and it is rare to see a

teacher or coach who does not give feedback to the learner. If there is no feedback, complete
learning will not happen. Many important and key points are hidden in this feedback.)
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(In general, feedback indicates whether the path the student is taking is correct or not. Or we
can even say what his performance is like. When we give feedback to the student if he is
performing incorrectly, this can be a warning to correct his performance. And if his path and
performance are correct, our feedback will lead to an increase in his self-confidence. In

general, feedback to the student makes him know where he is on the path and increase his
effort accordingly.)
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(Teachers almost never provided adequate feedback. For example, when we were asked to
do an assignment, we did not receive any feedback after submitting it, and only after the final
exams did we find out what grade the assignment had received. In addition, there was always

quantitative feedback that included the final grade of the semester and the contribution of

the assignments was not clear. Even if the evaluation was not limited to the final exams and

included assignments during the first or second semester, there was no feedback during this
period. In general, | often did not know what to do and the path was not clear to me.)
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(Receiving feedback in the teaching-learning process is vital for the growth and development
of learners. Effective feedback provides specific and actionable information about students’
performance, which helps them understand their strengths and areas for improvement. It
allows students to reflect on their work, identify misconceptions, and deepen their
understanding of the subject matter. In addition, feedback helps build students’ self-
confidence and encourages them to strive for higher levels of achievement. Through the
guidance and support provided in feedback, students can make meaningful progress in their
learning journey, ultimately leading to increased academic success and personal satisfaction.)
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(Receiving feedback in the teaching-learning process is essential for learners because it
increases their self-awareness and fosters a growth mindset. Constructive feedback helps
students understand where they stand academically, what they have mastered, and what
areas they need to work on. This knowledge enables students to take ownership of their

learning and make the necessary adjustments for improvement. In addition, feedback
provides validation and encouragement, reinforcing students’ efforts and encouraging them
to persevere in the face of challenges.)
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(As a math teacher, | believe that receiving feedback in the teaching-learning process is
crucial for students’ understanding and mastery of math concepts. Feedback in math
provides students with valuable information about problem-solving strategies, reasoning
skills, and the application of mathematical principles. This allows students to see where they
may have made mistakes or misunderstood concepts, enabling them to correct their
mistakes and deepen their understanding. Furthermore, feedback in math encourages
students to develop their problem-solving skills by guiding them toward more effective
strategies and approaches.)
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(Feedback is very important in the learning process; in addition to the feedback we give to

students, there is feedback that is specific to us. In feedback to students, they will realize

their strengths, which will create a sense of self-confidence in them, and the student will

realize their talents in various fields. If our feedback is about the student's weaknesses, they
will also seek to correct them with their enthusiasm for learning.)
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Table 2-Q2: What were the weaknesses in sending and receiving feedback between teachers and learners in e-learning that you did not face in face- to- face learning?
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(Most teachers simply presented pre-prepared material in audio form, and no
communication was formed that would result in feedback. If communication was formed, it
was limited to a certain number of students, and not everyone was involved in this
interaction and sending and receiving feedback; others were just listeners. Another weakness
that we experienced in this type of education was the problems and challenges related to the
Internet and cyberspace, which led to interruptions and noise in the audio conversation
between the teacher and students, which definitely affected learning. There was no
possibility of receiving non-verbal feedback such as nodding and confirming.)
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(Teachers did not have sufficient control over everyone because there were no conditions for
sufficient visibility and review. Learners also lost their motivation and sense of competition
due to the unfavorable educational conditions in e-learning, which caused them to not have

a serious view of the relevant issues; such issues greatly hampered the process of receiving
and sending feedback.)
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(In face-to-face learning, we and our teachers could get feedback from non-verbal
communication such as facial expressions, hand or head movements, but in e-learning, this
type of communication was not available. In addition, it sometimes happened that the
feedback provided was not understood correctly, and subsequent mistakes resulted. In

general, the fact that live interactions between teachers and students were limited led to a
lack of direct feedback.)
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(In e-learning, because students and teachers are not physically together, many
misunderstandings are not recognized by the teacher. Also, because interaction between

teacher and student is often in the form of messages and typing, and the tone of speech
cannot be recognized, multiplying misunderstandings.)
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(Generally, the feedback process was more in the form of a questionnaire, and learners did
not explain this in writing because it was not taken seriously.)
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(Delays in teachers' feedback have been one of the fundamental weaknesses of e-learning, or
the fact that some teachers do not properly and clearly address feedback on an activity.
Sometimes the feedback remains vague and incomprehensible.)
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(Summarizing and generalizing the content in electronic feedback and not expanding the
content or providing details.)
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(Lack of a proper communication system for expressing feedback, lack of active participation
of other classmates in the discussion.)
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(Feedback on assignments may not have been much different from in-person instruction, but

overall, feedback in in-person instruction was more accurate, clear, and unambiguous than in
e-learning.)
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(Sometimes internet problems caused difficulties in sending and receiving feedback between
teachers and students, and e-learning never replaced face-to-face learning.)
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(One of the weaknesses observed in e-learning is the reduction of interpersonal

communication between the teacher and the students. This reduction can lead to a lack of
understanding and coordination in the learning process. A weakness that exists in e-learning

that we do not encounter in face-to-face education is the reduction of interpersonal
communication between the teacher and the students. For example, in a face-to-face class,

the teacher can communicate directly with the students and provide them with the
necessary feedback. However, in e-learning, this communication may be limited and students
may feel that there is less personal contact with the teacher, which can lead to a decrease in

understanding and coordination in the learning process. In addition, in face-to-face

education, the teacher can better respond to the needs of the students and provide the
necessary feedback immediately, while in e-learning this may cause problems.)
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(Another weakness of e-learning is the limitations in accessing educational and technical
platforms that some students may face. Many students may encounter technical problems
related to accessing educational platforms that prevent them from communicating and
receiving appropriate feedback. For example, lack of stable internet access, lack of technical
equipment such as laptops or tablets, or even software problems can limit the sending and
receiving of feedback between teachers and students, which we have not faced to such an
extent in face-to-face education.)
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Inability to call students and ) students, which reduces productivity and learning. In face-to-face education, face-to-face
ide feedback t h £ communication between the teacher and students allows for healthy and interactive
provide feedback to each one o relationships. The teacher is able to stimulate student motivation and provide necessary
(them feedback directly. This personal and immediate communication can increase student
engagement and motivation to learn.)
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. . X (One of the major issues in e-learning is the lack of personalized learning opportunities for
‘-"A)*-‘%l OIS students, which is better addressed in face-to-face learning. In face-to-face learning, teachers
Difficulty in sending and receiving ) are able to interact directly with students and understand their learning and learning needs.
However, in e-learning, these personalization opportunities may be limited. Compared to
. feedback between teachers and students face-to-face learning, e-learning programs and systems are not able to interact directly and
9 e O o (due to internet problems optimally with students and identify their personal needs. Therefore, in e-learning, there may
L. el v . be fewer opportunities for personalizing education for students, which can lead to a decrease
GL“V"L‘“)'-'-) £Ie 9 ""J)"“ul J“‘j )‘ cs')&‘“"’ - in the depth of their understanding of the subject and their motivation. Therefore, this is one
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of the major weaknesses of e-learning that requires appropriate solutions to provide
personalization opportunities and fulfill the individual needs of students.)
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(Due to internet problems and not all students participating in the learning process, feedback
was very poor. It is not really possible to understand the weak points in one or two
sentences. It was also difficult for everyone to ask questions again and raise problems, and
most teachers considered the same feedback for all students.)
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(The most important weakness is the lack of direct communication. Because face-to-face
feedback is more effective than feedback provided to the student from behind the system.
Also, our feedback in the electronic platform is not immediate and fast. If the student
receives feedback quickly for his performance error, he knows exactly which part of the work
is problematic.)
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(classmates in the discussion
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(Sometimes it was necessary for students to tell teachers some things, but teachers were
upset about receiving this feedback. For example, we said, "Because you adopted this
teaching method, we were not able to create a deep understanding." For this reason, we
were afraid to give feedback to the teacher. Even if we wanted to give feedback to our
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4. Weakness in
teachers' and
students' mastery of
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(details
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Feedback in face-to-face education is )

more accurate, clearer, and unambiguous
(than in e-learning

classmates, it was not in the form of giving feedback, it was more of a guide or help. And the
gap in teachers' feedback was never filled with feedback from other classmates. Because
teachers gave feedback in a more specialized and detailed way.)
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(In my experience as a high school teacher with 16 years of traditional classroom teaching
and 3 years of e-learning, | have found that one of the main weaknesses in giving and
receiving feedback in e-learning is the lack of immediate, personal interactions between
teachers and students in face-to-face learning. | could easily observe students’ reactions,
body language, and level of engagement to adjust my feedback accordingly. However, in e-
learning, providing feedback in real time and effectively responding to students’ individual
needs can be challenging. Furthermore, the lack of face-to-face communication in e-learning

may lead to misinterpretation of written feedback or failure to clarify doubts quickly, which
can hinder students’ progress and understanding.)
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(In a traditional classroom setting, teachers can provide real-time feedback, clarify doubts,
and gauge student understanding through physical cues and interactions. However, in e-
learning, feedback may be delayed due to asynchronous communication or limited to written
comments. Furthermore, the lack of face-to-face interactions in e-learning makes it
challenging for teachers to assess students’ engagement and emotional reactions to
feedback, potentially hindering the effectiveness of the feedback process. To address these
weaknesses, it is crucial for e-learning instructors to make instruction with feedback
meaningful and impactful.)
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(One of the weaknesses in sending and receiving feedback between teachers and learners in
e-learning that may not be as common in face-to-face education is the potential for
miscommunication or misinterpretation. This lack of face-to-face interaction can sometimes
lead to misunderstanding or misinterpretation of feedback, as nonverbal cues and tone of
voice may be lost in written communication. Furthermore, in e-learning, compared to the
immediate feedback provided in a traditional classroom setting, there may be a delay in
receiving feedback, which can affect the effectiveness of feedback in guiding student learning
and progress.)
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(In face-to-face education, the point that makes feedback effective for students is that it is
verbal and face-to-face. Each student is called upon and given personal feedback on their
work.)
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Table 3-Q3: What do you know about the reasons for avoiding sending and receiving feedback by teachers or students or reducing interactions between the teacher and

the learner in e-learning?
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interaction in the e-learning
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(Most teachers were unfamiliar with this space (electronic education
platform) and did not have sufficient mastery over the use of all the
capabilities of this platform. For example, when the teacher had a good
internet speed, he would start teaching regardless of the absence of a
number of students, let alone sending and receiving feedback from the
students. The limited class time did not allow for questions, answers, and
feedback. In addition, most students were concerned or apprehensive that if
they made incorrect comments or even their messages and audio files
would be broadcast in cyberspace and they would be ridiculed. This lack of
security had caused many students not to give feedback. Also, the home and
family space was not a suitable and available space for holding an electronic
class, and they faced problems in sending and receiving audio feedback in
particular. The lack of preparation of both teachers and students in the new
electronic space has also been effective in refraining from sending and
receiving verbal feedback.)
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(There was a lack of consistent internet connectivity, an inability to create a
competitive and motivating environment on both sides.)
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(Providing useful and constructive feedback requires more time and effort.
In e-learning, teachers and other classmates may not be able to do this for
various reasons, including time constraints. On the other hand, since we had
no experience providing feedback in this environment, we did not know how

to provide feedback effectively. Problems such as network connectivity or
the program used to hold the class contributed to the lack of feedback.)
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(Lack of suitable e-learning facilities and platforms, which reduces

communication between teachers and students due to poor internet speed.
Also, lack of eye contact between teacher and learner can be effective.)
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(Most methods in e-learning tend to be questionnaire-based, and
questionnaires have their drawbacks. In e-learning, because there is no face-
to-face communication, the learner does not consider himself involved in

the teaching and learning process, and therefore will pay little attention to
sending and receiving feedback.)
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(Fatigue and sometimes negligence of teachers and students, time
constraints, lack of sufficient knowledge between teachers and students
about each other, excessive busyness of teachers and students, and
prioritizing other matters other than educational activities.)
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(Difficulty in conveying the message correctly and conveying the intended
meaning.)
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(Teachers' lack of understanding of the class and students' level, large

volume of material due to lack of participation in class discussions, and lack
of interaction between participants.)
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(I think there are many different reasons for this, and the reasons for the
decrease in interactions and feedback in each class may be different. But
one of the most important reasons is that in e-learning, the quality of
teaching and learning and the motivation of students and teachers had
decreased, and in general, education was of low quality in all aspects.)
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Sopa> Ghjeel
Allocating more time in e-learning to teach the )
(same material in face-to-face education
ol 58 ey (09 o psiyl g pole; -
Ja.:.‘?m
Time-consuming and energy-consuming )
(teaching in this environment
b5 50 4ol dr o) o2 0le; -
5% gl g 905l
Time-consuming to achieve the desired result )
(through repeated trial and error
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4. Reasons related to security

and professional ethics in the
context of e-learning

5 S e 53 39290 (Gl -
St il 4 o S5 s s
The sense of insecurity in the electronic )
platform and the free public access to this
(platform

polf s bgsye Yo 0
OB g Lad (09

e
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5. Reasons for the lack of
suitable space and location for
holding classes outside the
educational environment
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(Difficulty holding online classes at home)

@by Y 7
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6. Reasons for e-learning
infrastructure

eyl IS 4y eyl 4 Jlail jo cans -
(Weak internet connection on a consistent basis)
b oSl a4 Jlasl julas oM 0 ol -
& oIS (6,155 5 (sl oolainl 590 daliy
3,975k all pae
Problems such as network connectivity or the )
program used to hold classes contribute to the
(lack of feedback
higal conlio hm 9 QU 095 -
il s S (5938 (Sedg Sl
Lack of appropriate e-learning facilities and )
(platforms in addition to poor internet speed
oz 555k Sl pus -
(Inability to provide collective feedback)

olaul 4y bgyye J¥o v

Sigel bl
7. Reasons related to the
psychological dimensions of
education

955 g 8, glad slm) o LUy pas -
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Inability to create a competitive and motivating )
(environment on both sides
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Olyge!
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(Lack of self-confidence, lack of attention from some students to lessons,
and sometimes unfamiliarity with the electronic platform.)

igells 5 olelae Lags 8,935 51 Sl Jo¥s 51 (o (VoS
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(One of the reasons for teachers and students avoiding feedback was that
sometimes this feedback was accompanied by inattention or indifference,
which led to less feedback or no feedback from individuals. Sometimes it
took a long time to receive appropriate feedback. As a result, sometimes the
interest of students and teachers in this field decreased.)

omdidsslozel 005 pFoly iy [Lid g eS (6,.50L Jdo 4 (VY
Wled e S35l ) 955 5 Hlebas g ams po cus I Hlas Leb

(Due to less learning and more pressure, learners lose the confidence to
express their opinions, and teachers consider their work worthless.)

Slso 151 50 45l csls OV

(Lack of effect in most cases)
3,10 595 ol jen 4y (g i Sl 5 Fogaze (g5l b, (VS
Olelee y3 az 5 59el s 55 az 35l ce |y Soyis s 5

(Virtual communication brings with it more limited and more idleness, and
lowers the level of responsibility for both students and teachers.)

Wadge ik gez Gl ;0 5 09,5 50 o ys3 ik cul ez (V0 0
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(Because this feedback was being provided in groups and among the crowd,

it was really difficult to give feedback virtually, and it was not possible for
the children to maintain order and exchange ideas.)
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(One of the main reasons for the low level of interaction in a virtual setting is
that when we are dealing with faces, voices, facial features, body
movements, etc. in person, we will get a better sense of interaction. Even if
we can support sound and image in virtual education, emotions and feelings
will not be transferable. In some cases, the lack of appropriate infrastructure
also limits communication to a certain state.)
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Fatigue and sometimes negligence of teachers )
(and students
0k S0l g ouiasoly 05,5 als -
(Decreased motivation of teachers and learners)
o 4 olaiel 95005 -
(Lack of self-confidence)
Qlf..\i),,fal.'.' A.?yc_fa.uc..\.a\ u...»l.\ -
(Lowered level of attention of learners)
a1 50 lelae g olysel jzils cus ) el -
8,955k
Decreased willingness of students and teachers )
(to provide feedback
oxzao g Jol ol g e 28ls -
(Better sense of face-to-face interaction)
5o Sloles! g allbes (5 3L s -
Seis pSIl B5el
Non-transferability of emotions and feelings in e-)
(learning
g, 50 e Olal 4y o ol il -
Oleles o a5
Lack of hope for creating changes in teachers' )
(teaching practices
35 yed pladd cdeay ooy g5 3L ols cws 5l -
Lz sl WM 5o l590] il
Loss of feedback due to lack of student )
(concentration in online classes

Oligel ls g S e (oS az>gie -
OB assl Lawgs
Teachers' lack of understanding of the class and )
(students' level
olayl do jo (iigel CotS ralS -
(Decreased quality of education in all aspects)
gt mhw sl ol -
(Decreased level of responsibility)
Oledro by 03,5 -
(Low motivation of teachers)

Olyes 4 bgape ¥o A

plos 25 5 (aass
8. Reasons related to the
teacher's level of expertise and . RS cod] il
experience P RIS Geel s (B9d g b s, -
ey el
Some curricular topics are ignored and placed )
(on the shoulders of students
39 pledre S0 Colgrin g acads s9>g -
olee a3y pogdle (Jibao (oga
Teachers' concern and mental preoccupation )

(with issues other than the teaching profession

(The reason why teachers avoid giving feedback is because of the high
volume of assignments with a large number of students. In addition,
teachers are not motivated to do this and believe that we should search for
everything ourselves and find and read the things we did not understand.
That is, we should learn by trial and error, which is very time-consuming.
And most of our teachers have many worries and concerns and cannot be
satisfied with their teaching job, which makes them give up the time they
should give us feedback. We also avoid giving feedback because we have no
hope of changing the teachers' behavior. And sometimes, because we all do
our work independently and individually, classmates do not give each other
feedback, because of competition or because of the classes that have been
paid for.)

28l e g Jlo)l sl olazl LYe 51 (S e 4o 4 a5 L (VA 05
Srar Loyl Sl pas Wl oo« SeigpSI Gispel 5o 0,555k
3 aslgise plalrs (5,985 SBigel 5o il lisel s b peiitns
Mkl Jaml sl 6550 sl ©)lke 5 (I 5 sloglbl e

S S Gisel 53 Syl g5l 4 Wr 05 e Sl
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(In my experience, one reason for avoiding giving and receiving feedback in
e-learning can be the inability to make direct visual contact with students. In
face-to-face learning, teachers can use nonverbal cues and formal
expressions to convey information and create understanding, which is not
possible in e-learning.)

L;:)'yo" 50 Ol pals Lol LY 5l (S Sl 4 (VA0S
59 a8 a3l Al jae Sl )l 5l gob ) o Wilgi o ¢ Soig xS
yoin jobots lgel als (Bg 998 e Sloml (5595 (g0l die;
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ooisel dasme jo A wS e ad ligel il s g leles
Ml alS 4 joxie Sl (Ken (2l 5 Cons Sean Sy 1S
D¢l
(In my opinion, one of the main reasons for the decrease in interactions in e-
learning could be the high volume of school-home communication that
occurs in the face-to-face context. When students are continuously present
in the confined environment of the school, they experience more natural
and frequent interactions with teachers and other students, which is not

possible in the e-learning environment, and this may lead to a decrease in
interactions.)

SbLs | bl g comsy e LI, (sl Sgume slacus 3 (Ve oS
28l g Jlol sl ol el wlgi oo (Sig 2SIl o590l 50 (Sl
el el tils 5 lalas o5 Ghjgel bnome )3 055 5555l
2 Plae Jo 5 0355 Som (93,5 Summo lp s slaces
4 Ss S isal 55 bieo b (ul oS Wyl sy é bame

Wb prels Sal

(Limited opportunities for informal communication and human connection
in e-learning can lead to avoidance of giving and receiving feedback. In a
face-to-face learning environment, teachers and students often have more
opportunities to talk, discuss, and solve problems in an informal setting,
which is greatly reduced in e-learning.)
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(Reducing face-to-face contact and personal interactions with students is

important in the effectiveness of feedback. In addition, our access to the

Internet and our connection and presence in class with students is time-
consuming and energy-consuming. And a topic that would have taken about
30 minutes to teach in face-to-face education takes 2 hours in e-learning. On

the other hand, students do not focus as much on the course material as
they should and may even miss the feedback provided.)
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Table 4-Q4: The creation and development of what platforms will be effective in solving the problems you mentioned?
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). Platforms related to electronic

infrastructure (public Internet and e-
learning platforms)

Sz Hljed paai g los jleolaul -
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950°9)
Using simultaneous audio and video to )

form a connection closer to face-to-face

(communication
5 SlaSed slocslon; ooysl pal -
S5 oyl
Providing strong network and internet )

(infrastructure

2 S Ghigel s Gilwemline -

Adapting the e-learning platform to various )
(smart systems
i i) Jlasl JSie &, -

(Fixing the internet connection problem)
ol ulis olaaslyy coblld sl -
Improving the capabilities of programs such )
(@s Shad

A Gty Sl il 218 gaug 5l eolal -
IS ue el g 00sy bl
Using video conferencing to achieve live )
(communication and non-verbal interactions
loasliy )0 (S S Bjsel )55 -
oyl e A S 9 Y CedS L
Holding e-learning in high-quality programs )
@nd improving internet speed
OBl (o590l 4z LSS abeles (b -
T &g & Jolss
Designing an integrated educational system )
(with the possibility of offline interaction
Lg)l}f).! ‘_gb..» wl;.a 695"“ )l solaw! -
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Using a suitable platform for holding e-)
(classes
Ol ey g il CeaS Sgn -
Improving the quality and speed of the )

(internet
&y ;M])lf 9 Ppzemin olad olx| -
Joles Sas o o 3YL 4 obcws
Olygeliadle 5 ples
Creating a more coherent and efficient space )

to achieve the highest possible level of
(teacher-student interaction

oL dali 4y S (650 SosSw ol -
(Creating better platforms than the Shad)

b Comax b oo ()55 0 oSl -

The possibility of holding classes with large )

(crowds
oo 12Vl olos 56,8 i s -
o,95 5L @l )} (gl oy S
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(Providing simultaneous video and audio to receive various types of
feedback and bring interaction closer to face-to-face in the electronic
educational space is one of the solutions to improve education, and of
course, this requires the existence of strong network and Internet
infrastructure that must be examined. Another solution can be to
adapt the electronic education platform to various smart systems
(computers, laptops, smartphones, etc.). In addition, this space should
be so user-friendly that it is not difficult for users and the necessary
training should be provided in advance to use this platform. The
teaching method of teachers should be such that it allows for providing
feedback and attracts and maximizes the enthusiasm and participation
of students.)

el gleaals el ola )l i) Jlasl JSiw 23, (VoS
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(Fixing internet connection problems, improving the capabilities of
programs such as Shad.)
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(Providing training and preparation on how to provide effective
feedback and use electronic tools can be helpful. Using video
conferencing can provide live communication and non-verbal

interactions. Teachers can use these tools to provide immediate and
direct feedback, and learners can ask questions during video
conferencing sessions.)

9V i b pladalip 50 (Siig i8Il Gajeal (5,135 0 (FuS
S sl plabre (AN izman o2 il S s (i g
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(Conducting e-learning in high-quality programs and
improving internet speed, as well as teachers' efforts to

upload different and attractive course files to arouse
students' interest.)
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(E-learning should be institutionalized, not used on an occasional basis,
such as during the coronavirus or air pollution.)
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Considering the necessary time in )
addition to the classroom to provide
(feedback
> abin yo ploj paie 4 azgl -
Considering the time element in the )

(curriculum
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Y. Platforms related to preparing

teachers and learners for presence in
the electronic environment
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Providing the necessary training to use this )

(platform
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Syl
Providing training and preparation on )

sending effective feedback and using
(electronic tools
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Holding face-to-face meetings between )

teachers and students to get to know
each other and introduce each other's
(characteristics
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Holding high-quality in-service )
workshops for teachers to increase
awareness and expertise in the field of
(e-learning
Sl slaglly Zdyig solnl -
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Creating and developing ICT )

(capabilities in teachers and students
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Improving communication and interaction )
(skills in students and teachers
622 Ol Dbl (bjeel (slaeygs -
Interpersonal communication training )
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Sl
Developing communication skills in a )
(virtual environment
OMalss gl in oo 3 @il -
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Providing more opportunities for informal )

(interactions
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(Holding face-to-face meetings between teachers and students to get
to know each other and introduce each other's characteristics and
characteristics, holding workshops on counseling and diagnosing
behavioral-emotional disorders specifically for students in e-learning,
holding high-quality in-service workshops for teachers to increase
awareness and expertise in the field of e-learning and create
motivation in the field of e-learning.)

olatS 5 08 4 pamie 8,555k el s o (glp (VoS
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o

(Each student should receive unique and personalized feedback, and
teachers should avoid providing generic, uniform feedback. Providing
feedback in the form of audio or even a short video or video call is
much more effective than providing it in text form.)
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(An integrated educational system that allows for offline interaction,
creating groups and gatherings outside of the classroom on virtual
networks and discussing topics, and having effective communication
between the learner and the instructor at specific times after class to
resolve issues.)

@5 4z 5l (S Sl G )50 sl Sl S
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(The platform used to conduct the e-class is very important. Easy
access makes the class better. The class time is also important. The

teacher should try to have an attractive presentation and make the
students participate.)
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(Improving internet quality and speed, considering a point score for
participation.)
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(Creating a more cohesive and efficient environment in which teacher-
student interaction reaches the highest possible level, as well as

creating facilities through which this communication can be carried out
comprehensively and with greater ease.)

Ul 40 oy 50 5 GG g e Loyl i ol (VY oS

pyes sy
(Creating equal and free conditions and making facilities available to
the public.)
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(Creating an integrated system to provide students with feedback to
teachers, along with a variety of lesson plans that allow students to




M. Javadipour et at. (#%¥) OllKas 9 515092 dazxo
b ygeae RS peolie
Topics Subtopics Concepts

3. Platforms related to strengthening
teachers' teaching skills

Teachers' choice of teaching methods )

(in order to provide feedback
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(for immediate and direct feedback
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(course files
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Providing feedback based on individual )

differences of students and avoiding providing
general and uniform feedback
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Preference for providing feedback in the form )
(of audio or even video or video call over text
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Effective communication between the learner )
and the teacher at specific hours after class to
(fix problems
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Attractive expression to encourage students )
(to participate more
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Creating facilities for comprehensive and )
(easier communication
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Integrating more live and visual education in )
(the online classroom
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(Changing the evaluation method)
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(education
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Attracting student enthusiasm and )
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(participation
. Platforms related to B
increasing motivation in Olygelgtils addle (2 Sl -

students (Arousing student interest)

choose different lessons, or amending the rules and process for taking
lessons.)
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(Integrate more live and video teaching into the online classroom and
create different groups with the aim of teamwork.)
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(Creating better platforms than the Shad program for holding virtual
classes, training teachers to use more engaging teaching methods,
changing evaluation methods, improving the quality and speed of the
internet, and using blended and student-centered education can be
effective.)
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(First, we need to create the conditions for acceptance of virtual
education. The reluctance of teachers to use e-learning is because they

do not recognize its capabilities and see it more as a platform for

special occasions. Designing programs with better facilities even for

large classes should be considered and simultaneously support sound,

image, video, electronic content, etc. But in general, a change in
attitudes is of double importance.)
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(We can consider a mandatory time when teachers only provide
feedback, and this is in addition to class time. Or at the beginning of
the semester, they can inform us that, for example, class activities will
have this amount of the final grade. The presence of incentives and
motivation for teachers who give feedback can also be effective. And
even this approach can be implemented for students who receive

feedback from students, and in a way, we can say that a culture of
feedback should be established among everyone.)
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(In my opinion, to address the problems that exist in e-learning, it
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CEMECICRERE e LR The rapid transformation in technology and the evolving

lifestyles of the new generation have significantly exposed today's students to the "digital
divide." This divide has led students to seek more interactive, engaging, and personalized
learning methods. Digital educational games are powerful tools for bridging this gap and
providing captivating learning experiences. This research aimed to investigate the impact of
game-based educational applications (apps) on facilitating mathematics learning among
second-grade elementary students.

This study employed a quasi-experimental design with pre-test, post-test, and a
control group. The statistical population comprised of all female second-grade elementary
students in Firoozkooh during the 2023-2024 academic year. The research sample was
conveniently selected from Golehaye Behesht Girls' Elementary School, consisting of two
intact natural classes. Specifically, two classes out of the three second-grade classes in this
school were chosen, with one class randomly assigned to the experimental group and the
other to the control group. The primary educational tool used in this study was the "Chakmeh"
digital game, developed by the researcher using the Unity game engine. Unity is a robust and
flexible engine for creating both 2D and 3D games. The game comprised 52 pages and
featured four educational stages based on the concepts of process-oriented addition and
subtraction from the second-grade mathematics textbook (place value, number patterns,
introductory addition and subtraction, and advanced addition and subtraction). A researcher-
made mathematics test was used to assess process-oriented addition and subtraction
concepts. The experimental group received instruction for 18 sessions based on a curriculum
designed according to the Karbasi-Jiménez model, utilizing the new game-based teaching
method with the "Chakmeh" digital game. In contrast, the control group was taught using
traditional methods. Data analysis involved descriptive statistics (mean and standard
deviation) and inferential statistics, specifically univariate analysis of covariance (ANCOVA).

The results of the ANCOVA revealed that students in the experimental group, who

learned using the "Chakmeh" digital game, showed significant improvement in learning
process-oriented addition and subtraction concepts compared to the control group
(p<0.0001). The effect size (n2=0.43) indicated that 43% of the variance in students'
mathematics scores could be attributed to the use of the educational game. Furthermore, the
calculated Cohen's d (1988) of approximately d=1.74 falls into the category of a large effect.
These findings demonstrated the effectiveness of digital game-based learning in facilitating
mathematics concepts for second-grade elementary students.
The findings of this research suggest that the implementation of game-based
educational applications is an effective method for facilitating the mathematics learning
process and enhancing motivation among elementary students. Given these results, the
design of such applications should be based on the individual needs of students and used as
a supplement to traditional teaching methods. Overall, this study indicates that using
gamification in mathematics education has high potential and capacity for improving learning
and increasing student motivation. Therefore, it is recommended that this tool be used more
extensively alongside other methods, and with consideration for individual student
characteristics, to enhance the quality of learning and overcome the limitations of traditional
approaches.
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Table3: Digital game-based learning intervention protocol for CHAKMEH
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Practical exercises
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A pre-test will be administered to both the control and experimental
groups.

Dol Cuso Ql}yiuula L J Slgize g daS> Jlizms 5L L akaly o
Students will be introduced to the digital game "CHAKMEH" and its
content.
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Several students will be randomly selected to throw balls into a basket
in a competition. They will then count the balls and play levels 1 and 2
of the "CHAKMEH" game on the smart board.
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The teacher will write numbers on a dartboard. A randomly selected
student will throw darts at the board. Other students will use tally
marks to record the numbers hit. The teacher will then repeat this
process with two more numbers, and students will use continuous

tally marks. Afterward, students will play levels 5-8 of the "CHAKMEH"
game
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Sk Administering a pre-test to Pre-test First
Pre-test paper, assess learners' prior
pencil, eraser knowledge before
implementing the protocol
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Video projector 'M’S eacheran Second
The teacher introduces stud.er\ts bgcome
students to the digital famlllar “{'th the
game's content with the instructional
goal of learning math content.
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Ball, basket, smart The teacher reviews the concept of Third
board concept of counting with counting with
students through a game- students
based approach
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Reviewing

Tally marks, darts,
dartboard, smart
board

(The teacher will review
counting with students using
tally marks in a game-like
manner.)

counting shapes

using tally marks

and continuous
tally marks.
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Four apples will be placed in one basket and ten in another. Students provide feedback.
will be asked to compare the quantities. This will be repeated with 2) The teacher will review
different numbers of apples. Afterward, students will play levels 3 and the concept of comparison
4 of the "CHAKMEH" game. For homework, students will practice (<=>, =) with students.
counting and comparing numbers
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o whiteboard, session's homework and concepts of ones
and tens, the teacher will write numbers on the board, and students smart board rovide feedback d ith
will use matchsticks and rubber bands to represent the numbers. marker 2 Thsteacher e dthe an tzns witl
Afterward, students will play levels 22, 25, and 26 of the "CHAKMEH" students.
ame concepts of tens and ones
8 . with students.
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g board concept of pcliace value with reviewing the
students.
The teacher will review ones and tens using an abacus. Students will abacus and place
then represent two-digit numbers on the abacus. Afterward, students value chart.
27 of the "CHAKMEH" game. For will play levels 23, 24, and
homework, students will practice place value
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Students and the teacher will use manipulatives to visualize addition

and subtraction. After practicing with manipulatives, students will play
levels 28-31 of the "CHAKMEH" game
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A student will randomly select an addition or subtraction problem. The
teacher will review the concept using tally marks, and then students
will practice independently. Afterward, students will learn multi-digit

addition and subtraction and play levels 9-13, 34-36 of the
"CHAKMEH" game

marker,
whiteboard, video
projector

oI5 axdgocs

Laign

Question box,
tally marks, smart
board

session's homework and
provide feedback
2) The teacher introduces
students to manipulatives
and then teaches two-digit
addition and subtraction
using them
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The teacher reviews single-
digit addition and
subtraction and teaches
multi-digit addition and
subtraction to student

using
manipulatives.
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Srhe %
Single-digit and Ninth
multi-digit addition
and subtraction in
horizontal format.
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The teacher will write numbers 1-10 on circles in the playground. board homework and provide nugmbergs
Students will stand on a number and count forward and backward. In feedback
the classroom, the teacher will introduce the number chart and 2) Introduce students to the
students will practice counting forward and backward. Afterward, number chart ‘and how to
students will play levels 16, 17, and 21 of the "CHAKMEH" game use it
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Each student will have a set of 100 beads. The teacher will write chocolate
single-digit numbers, and students will represent the numbers and
their neighbors using the beads. Students will also count by tens
forward and backward. Afterward, students will play levels 18-20 of
the "CHAKMEH" game. For homework, students will practice number
patterns
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1) Review h k and
First, the teacher will teach students mental addition and subtraction. ) leew omework an vertical format.
provide feedback. 2) Teach
Then, students will randomly pop balloons with written addition and students single-digit mental
subtraction problems and solve them mentally. Afterward, students rrg1ath 8
will play levels 16, 17, and 21 of the "CHACKME" game on the smart
board. For homework, students will practice column addition and
subtraction, emphasizing correct alignment.
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2095 ool o3 5,8, b 5,8 able, marker, 1) Review homework and

After learning addition and subtraction using tally marks and
diagrams, students will mentally solve addition and subtraction
problems written on a table drawn in the schoolyard. Students who
answer correctly will stand on a designated spot. Afterward, students
will play levels 38 and 39 of the "CHACKME" game. For homework,
students will practice mental addition and subtraction
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At this stage, students should be familiar with the concepts of
numbers, ones, tens, and the order of numbers. The teacher will

whiteboard,
smart board

provide feedback
2) Teach students addition
and subtraction using a table

)l g IS5 s, ()

provide feedback
2) Teach students the
process of addition

subtraction using a

table format.
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introduce addition using manipulatives and provide practice problems.
For homework, students will practice the addition procedural
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At this stage, students should have a complete understanding of
numbers, ones, tens, and the concept of numbers before and after, all
performed mentally. They should also be able to write numbers
correctly in columns. The teacher will write a subtraction problem on
the board and demonstrate its solution using manipulatives. After
providing some practice problems, the teacher will assign homework
that reinforces the concepts of numbers before and after, as well as
procedural addition and subtraction.
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Students will play levels 42, 43, 45, and 46 of the "CHACKME" game on
the smart board.
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After installing the software on their devices, students will play the
game from start to finish
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A post-test will be administered to both the control and experimental
groups
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CHAKMEH With permission from the
school administration and
parents, students brought
their devices to school and
were taught how to install
the app using a video
projector.
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Post-test paper,
pencil, eraser

Administering a post-test to
assess learners' progress
after the implementation of
the protocol
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Table 4: Descriptive Statistics of Student Scores in Pre-test and Post-test
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Table 5: Kolmogorov-Smirnov Test of Normality for Pre- and Post-test Data
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Table 6: Levene's Test for Homogeneity of Variances
& bl T soljl azye Vol a0 Fo Lol o905
Significance Degrees of freedom Y Degrees of freedom 1 F-statistic Test
505
0.161 56 1 2.02 OFlom

Post-test




Tech. of Edu. J. 19(3): 669-684, Summer 2025

(#Y9)

1FeF lawsl o o lois 19 il gl (59l code 4y puii

o yertin S5 il ylogS Jlos ol Y Joa
Table 7: Results of Univariate Analysis of Covariance
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a. R Squared = .672 (Adjusted R Squared = .660
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EEL I ET N0 {8 The physical Form of learning environments and their

environmental affordances significantly influence learners’ behavioral patterns and
educational needs. Despite Iran’s emphasis on skill-oriented pedagogy and the theoretical
alignment between architectural design and environmental psychology, many academic
spaces—such as the Faculty of Skills and Entrepreneurship at Islamic Azad University of
Mashhad—lack integration of these principles. This gap manifests in inadequate physical
comfort, diminished place attachment, and reduced educational effectiveness. The research
underscores the scattered yet substantial scholarly discourse on spatial design,
environmental potentials, and learning behavior, while noting the absence of a unified
conceptual model. To address this, the study proposes a framework rooted in
environmental psychology to guide the architectural design of skill-based higher education
centers. The model aspires to be both comprehensive and adaptable, enhancing spatial
responsiveness to pedagogical needs. The Faculty of Skills and Entrepreneurship serves as a
contextual case study, supporting the framework’s application, validation, and
generalization across similar educational environments

This study employed a qualitative methodology based on grounded theory, using
open, axial, and selective coding through MAXQDA software. Data were gathered via
document analysis, surveys, and expert Delphi interviews. The conceptual model was
developed and structured using Interpretive Structural Modeling (ISM) to hierarchize key
variables.

This study developed a conceptual model specific to the architectural setting of
the Faculty of Skills and Entrepreneurship at Islamic Azad University of Mashhad. Expert
insights guided the thematic grouping of open and axial coding results into 70 identifiers and
50 attributes. Through Delphi validation, 6 core dimensions and 28 components related to
environmental psychology in educational spaces were identified. MAXQDA analysis enabled
the graphical visualization of these variables in a hierarchical tree structure. Finally,
Interpretive Structural Modeling (ISM) defined the causal relationships among the model’s
key dimensions. Using MAXQDA and ISM, the study categorized environmental psychology
factors into 4 observable and 20 latent variables.
on of variables using the Interpretive Structural Modeling (ISM) method
indicated that the emotional and functional dimensions occupy Levels 1 and 2, respectively,
while the socio-cultural and meaning-making dimensions were positioned at Level 3. These
hierarchical levels reflected the relative degree of influence each dimension exerts on the
architectural form.
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Fig. 1: lllustration of the research method
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Table 1: Open coding and extraction of points and data from the Environmental Psychology of Learning and physical from the point of view of experts and thinkers

ool iy yu5 alis Al el Jo
- The name of an expert
data definition ID . Year
and thinker
g co @dly jge o] celazz! Sdlolas 5 518 (6,50l g )Ld) 0gmmi  laumme (olab latsee 45 AL A Mortazavi 2000 1
[vs] e
A1:All spatial characteristics of the environment influence learners’ behavior, learning process, and their
social interactions.
Dl el g has ame (cwlid g, 50 damme goled slal 5w celoin 5 (Kid )3 o6 Lomem (So b Lol 15 :A2
A2: Physical-architectural, cultural and social conditions and also symbolic dimensions of the environment is
discussed in environmental psychology.
9 05,5 185 Waw daoe b ludl cagles O:-“E Iy ol Soiedesed o Sy, slasls wilgn lae 31:A3 Tuan
Tf] o oo atads o 4y able L 5l cules o o

A3:If the environment meets users’ psychological and physiological needs, a human-environment bond
forms, leading to emotional attachment.

L8] sgi 0 (lozzl 6,8 5le el Jbls Glas o ol g Jaamme (Siwds BL B Scopeliti 2003 2

&
B1:Feeling of attachment and belonging to the environment leads to social adaptation. Giuliani

LE] sl e (Kiwds 5 655k b (o3 bl ol cedl B2 LS

B2:Mental health is closely linked to environmental attachment and adaptation

Slsz g
vl e bgiye 68, Slas § (Koo 3 (cpoles 5 (oline sy CeitS Lodas jobay (5 loxe oS :CL c Wort & Vegar 2005 3
C1: Architectural quality is mainly related to visual, semantic, symbolic, cultural, and functional aspects. KBsgoys
(sosl (s pdyBlas] ( oIS da s yiws (LS L GG 5 oliws clblE e coaS sle L €2
DIVT el a0k 5 o 08, g comnzr oo seloinl bLs )| g ol Fo,0ld 5 ogls (ol s pSu
C2: Environmental quality criteria include accessibility, parking facilities, access routes, efficiency, flexibility,
safety, spatial orientation, privacy and territoriality, social interaction, physical health and comfort, and
sustainability.
DY el 65:50L Gl 5900 Jole (Jlus &S Liwe:C3 Bakhtiyar Nasr Abadi
t al
C3: Active participation is a crucial factor for learning ,e @
b pai L
OS2
el 03y pb e (slols (i3l 55l jaliie 4 L) (5l Sialen lgica sl g, 50 5101 D Hejazi 2006 4
&=

L]

D1: Social compatibility is defined as adapting behavior to meet environmental demands.
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D2: Influential factors on learners’ level of social compatibility with the environment include creating
environmental attachment and a sense of belonging.
DAL a5 o 05T (6 250l sladame ,3 29,5 (6,150 5 (5970 je0] iils »iEL E Zamani 2007 5
t al
E1l: Emphasizes student-centered learning and group collaboration in learning environments. € C
DAL S o aST 03y s olabes 3l ooliinl 3 s 5ol slodasme 62 SR
E2: Emphasizes the use of flexible furniture in learning spaces. C)‘)Li“b p)
DAl AS .x..SL A yde bl )0 5w glad 0g>g 1iE3
E3: Emphasizes the presence of green space in school yards.
[val aitosls & (5 e & j0as 45 sl ploieiboe aly g S0l o it (E4 Fisher
E4: The most effective learning is based on achievements that occur through collaboration. e
JrsS g lao woglhs )l Ll i olol g 4ges 9 oo (olidy, 5 98 ezen b Julse 5l oolaul :ES Zhang
_ ’ etal
Sgd 0§69 ,50s 35 5 I Jiulul sbml cely leisle jo lalad (6,5 )18 Cosdge 5 (SeiwsST) Sge ollSes 5 S5
I¥]
ES: Use of environmental factors such as light and illumination, temperature and ventilation, desirable
thermal conditions, sound and acoustic control, and spatial positioning in the building creates physical
comfort and enhances performance.
Iy o] el 138,50 lagy] slacolad 5 cully all 5 51,2 ahlS 2 o (ol iS5 (s S0l Lagoeo iFL F Mac Andrew 2008 6
F1: The learning environment and the quality of its design affect learners’ efficiency and performance in tasks 9l
and activities.
Iv-Tojle ool 1y ol oyl b ail 63,515 5 auligs wb (g 5ol Lo :F2
F2: The learning environment must be pleasant and functional to facilitate learning
b bass g BLasS] (o lSen 5 culsd IS e dur )] p Lamme 3B g (6050l 5o S Lie aie) o iF3 Jenseln
eta
DV] el ke lones g (il cobls i
F3: Three key aspects of learning participation and the effect of the environment are: activity and
cooperation, exploration, and a challenging and exciting environment. Q‘JK“*“ 9
L ol og s b sl (Ko 5,5k cpl ool elaiz] laa b s 3 (6,850 Jols elai| (5,550 iF4 Sstfz\lli
L] T cassay Lo oo
F4: Social adaptation includes aligning oneself with the social environment, which may occur through
personal or environmental change. OS2 5
@ 6l yg Slegile ants b g ail Liolapl 9 lewl 5l soles a5 conl 00,5 ke (g0 |, i iFS Lotf Ata
Ivy] WS oo Wl Lad o ) codled 5 JuisS 5l g 03 JL Jb o slacls
F5: The ceiling is designed to symbolize the sky and its clouds, while lighting elements resemble books in
flight, evoking effort and dynamism.
Ivy] sl cglie sloaie) 1o ol w818 cwlal slajls sKolsr Wb (5550l laoma iG1 G Kamal Nia 2010 7
G1: Educational environments should meet learners’ basic needs in different areas. Ll
Tf] 05 oo GadlS [ialol & yoxie 45wt go dasre 51 9,0 iyl ola! (o9 ¢ Sy, Cariel 162
G2: Psychological security is a form of inner peace that leads to physical comfort.
LF] el ooty v yoe 5o oljgaliils o Slae sguge el colio 5315 3,09 1G3
G3: Proper lighting improves students’ performance in schools.
DIVTINYT ol (sl g (5 piocdllan! (S5 o cdassme coiS sl s H1 H Pakzad 2011 8
H1: Environmental quality criteria: vitality, flexibility, and safety. ""}Sli
IVE] ams o 513 b cow ol g lalast (S b Lamme 468 a5 5 ls auST Jawses oulidily, i1l ' Ata etal 20129
11: Environmental psychology emphasizes how the physical environment influences emotions and behavior. O‘)'S“"“ 5 lae
e slad (285 s g Ly Bl slalad 3l g Tk slalamme o (ouliily) menlie 4 Az g2
IYF] 558 0 Sbls 3las o> drwgs el
12: Attention to aesthetic concepts in learning environments and creating beautiful interiors while
considering personal space increases sense of belonging.
S8 Gy, ol g bl ial)] cel 6150l ladame o calisue gla sy SLSE 5 gabds,e 13 K:tf::;far
[¥] D95 50 o
13: Zoning and separating sections in learning environments lead to peace of mind and psychological security. 5
Tf] smo o (i 1) ()1 (09 blgs a5 sl go Lo 1 omummo Sy o e STool:14 K
14: Environmental perception is correct understanding of the environment, reflected in its legibility.
9 st Bl & ote g 008 S5 01818 gy Cdl 5 GudlS Gl 2 s Coliz g o late Lol ! Azemati 201310
etal
LYyl as aslys Jaoe S0 el
J1: Landscape beauty and visual appeal influence learners’ physical comfort and mental health, promoting
more connection and environmental perception. Q‘)m p)
Ivv] ogs BsSes leis sla by g b olaninl b 05 3 oo comw wollae (o590l CuisS b (Lbjgel lamme J2 Nasgtfzt;adi

J2: A quality educational environment helps reveal hidden talents and capabilities.




R. Mirzaei et al. (#4Y)

olRas g ot o LS,

salo eIges)

data definition

Shicels ol Jo
The name of an expert

and thinker Year

@ S8 Gl S 5 s el b (e o IS8T (g pm 0lS o (3 liily; sla Shs 5l slasls U3
Iyv] ROV oa)ﬂ Olre,
J3: Aesthetic qualities bring calm, pleasant, and engaging spaces for learners.

IVYT o5 a0 s 50l Gial3dl e gllae (5550l CuisS b (oB)gal ausmo 4
J4: A quality educational environment leads to increased learning.

B Gl e g Sy, Sl lasl sl 4 i 6,50k Glaal cga 0 w5 glalase sl S
vyl s oo

J5: Effective environments for learning goals enhance psychological security and sense of belonging.
Olygel yils slaws (IS s 5 ool daGigy S iz 9 ;) 98 diio 5yl ase sla e 16
LBl plo 5 calie Jaro 5l oolaul ouldl b ceslize (IS &l a0 cpdatiad «ush ) cclio dy5ps

INT )ls cojgel Lz GhlS 50 (ol 73l (Kod 5L5 0,90

J6: Environmental variables such as noise, lighting, color, flooring material, classroom size and shape, number

of students, proper ventilation, humidity, radiation, and climate-appropriate temperature impact
educational efficiency.

u,...uLu\ Las L?lL“l) ‘6)1{‘.‘\13«6““):"“"5 9 g;ll“? ﬁL;[Léé olayl 4 Lg;u.\;d”a.ul Jelis ‘5.,\.:&;2.1[..5) 2 P Jelge 47

INVT sl ol 31 o5 Lo g 550l ¢ lasore

L7: Factors influencing satisfaction include spatial flexibility and dimension, legibility and accessibility,
beauty, environmental comfort, territory, and participation.

5 oy 50 Ol o ) 5 (S (s pdyBllasl (oSl oo coa S s 9 el )l cuan ikl
18] sgi 0 el tils (s pSoby

K1: Seven parameters—Ilight, temperature, air quality, ownership, flexibility, complexity, and color—affect
students’ progress and learning.

Ivol ass o ol g iitdo 08 (gl 1) Jaummo o i 51 Lo po g 0bj 95 b olojiLL
L1: Beauty with diversity and wonder makes the environment pleasant and refreshing.
lad hug Wl oo alaly cpl a5 ojls (5 loline 5 puiitane LSl glezsle Lalpd b leass iy, 12
Ivol ses 6,5 ool olsg0l ils jpam 5 eloizl
L2: Academic achievement is significantly related to building conditions, and this relationship can be
mediated by the social environment and student presence.
slodylee 0l g eazd Cdpig gael Sog3 il o e by 4 Cawd S kess by, (L3

INT e S5 oligelsils elozz]
L3: Research-oriented methods, compared to traditional methods, improve self-efficacy, academic
performance, and social skills in students.

5 oo b o9y plad byl (g piydlasl Lad o (50,5 jdai avjoe e olad oz slojlesild
IYe] s )ls oo 136 Ll 6ol g oyd M lobee

L4: Criteria for spatial layout in schools, such as flow and connectivity between inside and outside, and
classroom furniture, influence learning.

Codibge el oloizl oSl Bk 5l peiins yf g il Habds dusyde Lases I 000 tils 51500015

e oo byl Jazs
L5: Students’ perception of school environment affects academic success both directly and indirectly through
social participation.

QUQ5S «5‘)‘.’ @AL..A;L.M WLAA ASBL> Las »® )L.\‘:...u slaain )l salawl ‘A_S):fQLL sl u’u’ yo L6
DY] et (ads o ,bls)

L6: Using symbolic elements in learning spaces, like sloped ceilings, evokes memories (e.g., of a cottage) for
children.

ls) 5 ble (LD b3l 2 xs BB psba olad s Slee 5 )3 W ese Lulnd MI
DAl el 58,55 hsmails

M1: Environmental conditions and spatial performance in classrooms significantly affect students’ cognitive,
emotional, and satisfaction evaluations.

ot (STl b sl a3 slacdld 5 SV ojlpen o] ae Jalse 5 6 5ol dasee oIS N1
Dyl smoin )3 b cos 1) v g cudds 505l abails DbLes 5 oyl o

N1: Physical setting and environmental factors always influence mental states such as perception, emotions,
experience, beliefs, motivation, and creativity.

Dyl ogisso 180 bame olid SLaS o (Sopd elial b jLasl o olus! Lulg> N2
N2: Human senses involuntarily interact with the physical elements and spatial qualities.

Dol st aml cavs o) 151,38 5158, 5 6 ol sla Lase oS CuisS ylos s L3 1 4 oyl N3
N3: Designers have identified a direct relationship between the physical quality of learning environments and
learners’ behavior and performance.

DT ogi o 50k 0 Jlad & Lie 5 (6, Sad g polas cacl comlin 0oy (>l (slaliad N4

N4: Appropriately designed spaces encourage ongoing participation and collaboration.
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N5: Appropriately designed spaces foster social interactions and behavioral formation.
Dol asS o cusii ) U5 5 oaijle sl lid, colio sads o)L slalas NG
N6: Appropriately designed spaces enhance creative and constructive behaviors.
& patde g L dbml Sl 5 WIS oo 13U O3l Slulesl g glal 555 2 plae iz g (owiin slap 5 0N7
Il Qg oo O&A

P7: Geometric form and materials influence waves and emotions, giving space meaning and identity.

(Ol (it § (6 s o sible ( L) (STyol (g0 Shas o asmacan ) slal 1o lazs gaJlS Jalse :01

Ivvlsjls sl 818 5 (lasle 5o s pSsls ¢ Kin b o ,Slac) oline o L
Q1: Physical environment factors—environmental dimensions, functional, perceptual (cognitive, emotional,
interpretive, and evaluative), time, space, and meaning (function, culture, building location)—affect learners.

L6l Cwons | Q\).._ﬂ)s dalasd uLm.\.o 5 yolic (6 pdy sy Sl b 550l sl 0_~>|)Ja :02
IYAT 59 g0 %0085 b o] (05,8 cdloles el 9 an3 oo (5o Jao
Q2: Designing learning environments with the ability to change elements and layout of spaces leads learners
to adapt to the environment and encourages group interactions with each other.
INT 68 el 1) )5 slasls Wil oo oless 4 Lime oyl g0y olKe PL
P1: A place without meaning alone cannot meet users’ needs.
INT el 56 4 Cugn (arass o 50 5 seloia! Odloles 59wl bl b Souipn,s e Lol :P2
P2: Assigning meaning is entangled with memory, social interaction, and identity.
INT cadl T o cosocaiaS olp dole g asl go v g Bud (( Kiuds «uysp Lidu pledl e (6l Lixo :P3
P3: Meaning inspires identity, attachment, purpose, and adds quality to space.
TN Tl pwain o3 5550] S0 slins sloaiie o St 31 :P4
P4: One of the key components of educational space meaning is geometric form.
In T as aalys Las o ailes sbowl el s lons pyd &l i :PS
P5: Changes in architectural form create symbolic elements in space.
IYAT 585050 1) ()18 (6 glSouiS” > il (6,50l Lawmo:QL
Q1: Learning environments should spark learners’ curiosity.
{yal 39 50 (5 S0l s sl )| el g ools mal38l 1,818 o 1) (6 S0l 05Kl (g iy Sllanil :Q2
Q2: Flexibility increases motivation and raises learning levels.
5 s el 650l lazme jo ol Glo,gSl g cands jleslaial 5 5L slad o )18 s> Q3
IYAT 358 0 6 5ol rbans olis )l 5 selosiml Jolas b5 3las ulus
Q3: Being in open spaces and using natural elements promotes environmental attachment, social interaction,
and better learning.

SEe fpe e 5 69,8 Jalse Gles Jolad 4 p o )lsen g 039l 5 yetne (Sb 2 (5550l e 104
IYAl el

Q4: The learning process is a continuous and stable flow, always influenced by the interaction between
individual and environmental factors.

‘J"”‘)] 9 ol.é) ‘@Ij) w.al wLu}l 9p A e J.JL u] ‘5‘4‘2.4 J—cljﬁ 9 L5;:?§°l€, Ja::m 6)L¢M u’u’ :Q5
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Lyal 35,8 o0 S5 5
Q5: The architectural design of learning environments and their environmental factors should lead to

psychological security, well-being, physical health, comfort, curiosity, environmental attachment, sense of
belonging, enjoyment, and ultimately life satisfaction.

Iyvl e axg5 9,90 Sl garenlo ;) v sl g (g pdyBllasil Gl bl ) cwlililg, 036> ;0 :R1
R1: In psychology, the relationship between flexibility and increased life satisfaction is emphasized.
ol Julss g 5 5558 035 SIS oIS S5 ek ysbay s Jolse 5 sullS SokS R2

Iyl et a8 56 o) .51,3
R2: The quality of the built environment and environmental factors directly influence knowledge
dissemination, motivation, and interactions among learners.

Ival col cslisales o8 5 cue Golas wod oo blad 5.l ,bls el 4l :R3
R3: What makes spaces memorable are tangible and intangible semiotic elements.
Ival 598 o orom bl JWESl 5 pglts oo daailis 5 oolicul R4
R5: Using signs contributes to the continuity and transmission of collective memories.
ol 5 0lsy 5 ) S ¢ od Cedlw o SThol cedl) Ll cedles alizes sl (6 T 0l e iS1
IYvloglaly (ctse il oy amalz o (Sai5 byl b oyl ks 325 5 (sodlS

S1: The learning environment has the greatest effect on various aspects of human health (perceptual,
mental, spiritual, and physical) and helps adapt to societal conditions.
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T1: The proposed model emphasizes flexible spatial configurations and a healthy architectural environment,
advocating for the creation of spaces that support both individual and collaborative work, while fostering a
sense of belonging to the educational institution or academic discipline.
Slzs g bylnl (eleil baylisle dagludl Gl Jolss Jsame (50l e (5)less oIS T2
Iyl e lags 5kt
T2: The architectural embodiment of the learning environment is the result of interactions among
individuals, social structures, tools and equipment, and technologies.
5ol sladae 5 la DS s ls 0uST aieiion 5 Jlows slis b s lons olS ey jon T3
Iv o] axtes 6,050l (lad (Ko o g b (o y oniscns lalad  pon) e
T3: Emphasis is placed on the coexistence of architectural space with the digital and intelligent world; formal
classrooms, informal learning environments, digitally archived spaces, and tools such as laptops are all
considered integral components of the contemporary learning space.
Aay pogdle oS (5 lane 25 azd T a0 (5 S0l e (55lone SIS Sl Ly 5 00 TS cegehe W iUL v Zhang et al 2025 2
- ALK g Kl
; R I IR T . . c L b 9 D
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U1: It is imperative to reconceptualize the architectural configuration of learning environments as a broader
and more dynamic construct—one that transcends the merely physical dimension to integrate interactive
patterns, learners’ sociocultural contexts, and the affordances of emerging technologies and innovations.
5 xSl gl 1y Sl oyt hsel slad i (Dlies 5 SUSe ((Sosd 5 Sy, Galel U2 Kardan etal
. Sl I8
Lyl 3,0 ligz e Fg,8 slaslasinl HBgShogs> o
U2: Psychological and physical comfort, facilities and equipment, and the quality of the educational Q‘J&‘*‘”B
environment have the greatest impact on the level of learning and self-realization of students' inner talents
Solosa 05 5 (6,053 Lamme (oliiily) (55970 (55N Y Jgur
Table 2: Core coding of Environmental Psychology of Learning and Physical Form of Architectuial
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Table 3: Classification of concepts related to the psychology of learning environments and Physical Form of Architectuial
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ABSTRACT

Participation has been proposed as an intrinsic part of learning.
Received: 09 January 2025 In addition, participation has a positive impact on learner satisfaction and retention. Online
Reviewed: 16 February 2025 participation provides a platform for learners to interact with their peers and instructors.
Revised: 06 April 2025 When used effectively, online participation can increase student engagement and motivation
Accepted: 01 June 2025 by creating opportunities for collaboration, access to resources, and a platform for sharing

academic achievements. Therefore, student participation in online learning should be further
studied to determine its effects on student learning. The value of the traditional classroom
environment is to engage. As a result, examining instructional design patterns and models
with a systems approach, after examining instructional design patterns and models with a
systems approach, it was found that most instructional design patterns prescribe inflexible
methods due to the assumption that learners have identical learning approaches. We need to
Online design and validate flexible models that are specifically productive based on specific
Participation Online conditions in specific areas and focus on performance improvement. The gap that exists in

the past research is that the design and validation of the online participation model has not

been addressed. What are the components of this pattern? Therefore, the present study
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* Corresponding author sought to design and validate the online participation model with a qualitative method. With
& zqvaraki@atu.ac.ir this method, in this research, the researcher examined the design of the online participatory
@ (+9821) 48393172 model; therefore, this research can provide both empirical and theoretical background in the

field of online participation model. The purpose of this research was to design and validate
the online participation model.

In this research, in order to identify the elements and components of the online
participation model for students, a qualitative research method was used in two steps. which
include: 1-research synthesis 2-interview with experts. Using the keywords "collaborative
learning", "online participation"”, "online participation model" in the Scopus Science Direct,
ProQuest, Eric, Springer and Google Scholar databases in the period from 2018 to 2024; then
by applying the final criteria, 16 articles were selected as samples. In the qualitative interview
section, in this section, the statistical population included professors and students in the field
of educational technology in a state university. The inclusion criteria for the study included
having a PhD in educational technology and having at least 5 years of teaching experience in
an online learning environment. The sampling method was purposive and a semi-structured
interview was conducted with 20 professors and students of the field of educational
technology in the state university. Inductive qualitative content analysis method was used for
data analysis.

m The result of the research showed that by examining the past research and the
experts' point of view, there were 13 components including goals, learning theories, teaching
and learning strategies, exploratory community, neurocognitive aspects, types of presence,
interaction, content sequence, content type, infrastructure, evaluation, challenges and
opportunities. The results of the research also showed that experts assessed the validity of
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the online participation model appropriately and that the online participation model had
internal validity for students.

In summary, this review of research synthesis on identifying the components of
online engagement in higher education and providing a conceptual and operational model
reveals a dual narrative in this regard. On the one hand, transformative capacities—from
personalized learning to innovative teaching methods—offer considerable promise for
improving engagement among faculty and students in online courses. As a result of this
research, it can be concluded that the instructional model presented in this synthesis study
can be used as an effective framework to increase the motivation and progress of students
and professors in online instructional courses for greater participation and interaction. In
addition, instructional programs should be provided to introduce technologies, tools, and
strategies for increasing participation to professors and students, which would be useful in

increasing their success in this field.
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Table 1: Profile of experts participating in the research
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Teaching experience Scientific field and rank cod
2 oSzils palewlm gac 5 55sel (55505255 (55 !
PhD in educational technology and a member of the academic staff of the university
2 oSzils paletla sac 5 55se] (65595255 (55 2
PhD in educational technology and a member of the academic staff of the university
17 ol8zils adecsln guiae o 5500l (65515555 (6,250 3
PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology and a member of the academic staff of the university
10 Pi9el S5 555 >
PhD in educational technology
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology
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0 P90l S38leSS 6280 3
PhD in educational technology
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PhD in educational technology and a member of the academic staff of the university
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PhD in educational technology
7 9l 5385 5 S 16

PhD in educational technology
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Doctoral student of educational technology
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Doctoral student of educational technology
2 s T e ] . . 1
D39l 590955 (658> (gemiils 9
Doctoral student of educational technology
3 20

=39l G396 (625 (gemmils
Doctoral student of educational technology
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Table 2: Examining the components of online participation in past research
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53553 @1y dsims g5 dyime g5 oty i 692 5 235 Sl amlie 35k 5l by
Teaching and learning strategies, teaching Mix;d The effectiveness of collaborative learning in an (VY1) YLIVY] 1
approach, content sequencing, content type, online learning environment through comparison of
providing feedback group and individual scores
‘_le‘ ‘6),5‘3[%. GL‘M‘:’.)EJ ‘dﬂf"l-i 3TN s l=e BN @S)Lm.a L5ﬁf.>li GLQG}TU;.MJ |nL€:0| | L
Qe (e - CEaN| : HHSes 5 55
Sty dgizee g5 dyie el b <2 ’ 2
Mixed Y-YV)IYA]

Learning objectives, learning theories,
content sequencing, content type, support

@l e les)) dgione (1o o j05 0505,
Sletdy @555k

Teaching approach, content sequencing,
evaluation, providing feedback, support

0 S0l Lol

Content type, infrastructure, evaluation,
support, learner analysis

Jebo (Sl (ol )l Sl
cJJ):fQLL

Infrastructure, evaluation, support, learner
analysis

Jelow Sl 09550 @) (oLt )|
cJJ):fQLL

Evaluation, providing feedback, support,
learner analysis

5ok slad, ki (x50l sladas
559, 15253k 5 (S50l slaoeal,
0 S0l Judoxs ¢ a5

Learning objectives, learning theories,
teaching and learning strategies, teaching
approach, learner analysis

5 90l slasal) (650l slaay L
lgioee £ e S0l

Learning theories, teaching and learning
strategies, content type

Ay (JIg5 e 305 9,505, ¢ Sty
3,55 5b @l o bl )l el
Support, teaching approach, content

sequencing, infrastructure, evaluation,
providing feedback

dgizee g5 oo (gt e )05 3,509,
)]

Teaching approach, content sequencing,
content type, infrastructure, evaluation

A Sl wiepllss 5550
Systematic literature
review

B Sl arapllss g0
Systematic literature
review

SBlassly s
Qualitative and
exploratory

S 6990 aslllas

Qualitative case study

Aol
Mixed

Syl (ol gy
Interpretive
phenomenology

PVEIN|
Mixed

slsosls 4y las
Grounded theory

Integrating collaborative learning strategies into
online environments

6 San 8 50,0 Oliass 5l Solatus 5550
()50 slas,sld YN-Y Y 5l sy 505 5ol L Ll
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@l g Jete >k 3

N . [AEAADIARY!
A systematic review of research on online learner
collaboration from 2012-21: Collaboration
technologies, design, facilitation, and outcomes

Bk (58 gy i ghyeel o lasp &8 Lie 158l
Enhancing online participation in education: A
quarter-century of research
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Participation in online platforms: Examining changes [¥\]
in participation intention among citizens from
different demographic social groups
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4 58 (S * 6
Online collaborative learning: A process analysis [vv]
through lived experience

59eT0k5 055 Gl sl by S e by (b5 1ty 5
o® o el l 7

Online shared language teaching to enhance learner [v¥]
motivation and classroom interaction
b Sl (S lie @S0k sl e o8 b
wszly S axwg 5005 o 8
Teacher capacity for global online collaborative (V- YHIYY]
learning: Developing a framework
oy i (5 jLie Ghjgel 50 VA-ygsS WSelly
EMales 4y S S .).qu‘sw s Shilas o) 5 LIS
Syl 5l g i sl (Y-YY) 9

The COVID-19 paradox in online collaborative [¥0]
education: When you can't meet physically, you need
more social interaction

8loe jael iils g plae 1 35 Lo (5 050k sloogeds SSen 5 J
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Collaborative learning practices: Teacher and student [¥$]

perceived barriers to effective student collaboration
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providing feedback online collaborative learning: The impact of cognitive
load and different multimedia capabilities
yiome I o505 (o3j9] slos sl iS5 slyme Jolos isel 4 laSed 9,505, 15,802 Gk Sl xSl S 5 5Sig
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Teaching and learning strategies, content Inductive qualitative Learning through collaboration: A networked [¥A]
sequencing, content type, evaluation content analysis approach to online education
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Teaching approach, content sequencing, . . . - . .
. . Focus group discussion Collaborative learning in small groups in an online
content type, infrastructure, evaluation, e ) ; [v4]
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teaching and learning strategies, teaching online training course at a Japanese women's
approach university during the COVID-19 pandemic
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Learner analysis, learning objectives, Mixed Online education participation in an asynchronous
learning theories, teaching and learning environment: A case study at an online and distance [fV]
strategies learning university in Malaysia
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Learning objectives, teaching and learning Grounded theory Participation in online courses from the perspective cath
strategies, teaching approach, content of students [tY]
sequencing
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Table 3: Frequency of Online Participation Components in Previous Research
R3S Sl sl plulid sloadlse @9,
Research Codes Frequency Identified Components Row
Sl slacs 1
2-7-8-13-14-16 6 S50k slacsan
Learning Objectives
e .. 2
1-2-7-8-14-15 6 Sk slaa b
Learning Theories
= el T 3
1-6-8-12-14-15-16 7 $r53b g (2ol ool
Teaching and Learning Strategies
. 4
1-3-79-10-13-14-16 8 ¥ 3523
Teaching Approach
- 5 5
1-2-3-7-10-12-13-16 8 Iy Sl
Content Sequencing
. ; 6
1-2-4-8-10-12-13 7 lye &5
Content Type
3-5-9-10-11-13 6 )
Infrastructure
L)l 8
3-4-5-6-9-10-11-12 8 &)
Evaluation
. e . 9
4-5-7-11-15 6 0di 5ol Jlo
Learner Analysis
. . 10
2-3-4-5-9 5 e
Support
SN 1
1-3-6-9-13 6 205752

Providing Feedback
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Table 4: Open and central coding of data from interviews with experts

Sy97e &S onigdd>las oS Sl 2 sbas B9,
Core Code Interviewee Codes Frequency Open Code Row
1-6-7-8 4 O Tsk slojls 1
Learner Needs
celss 5 adlgs 1679 . 0y S 3k g uyka 2 Bl 2
Agreement and Interaction Agreement between Instructor and Learner
3-5-6-4-5 5 Snddeles 3
Interactivity
o= 7-8-9-10-12-15-16 7 S50 ) 4
Clear Clear, Measurable
ible 7-8-9-11-16 5 ol 5 Bl 05> sladan 5
Emotional Affective and Skill Domain Objectives
@S ol 4-6-8-9-10-11-14-17-20 11 sl Sowsls 6
Constructivism Constructivism
B 7-8-9-10-12-14-15-16-18 9 B 7
Connectivism Connectivism
1-3-5-7-11-15-16-18 8 Ct 8
sl Cognitive
Cognitive FES T o 8lassl
gnitv 4-5-6-8-9-10-13-14 8 LD i Sllas 5
Cognitive Flexibility
4-6-7-8-9-10-13-14-16-17 10 oeleizrl ok, 10
Social Learning
26-7-8-9-10-11-14-16 9 S5k slapgrcas ) 1
Learning Ecosystems
4-6-7-8-9 5 sidly (6 ,:50k 1
Blended Learning
Loz Ll o8 Lliw
e 4-5-6-7-8-9 6 sl es) 13
Social Social Participation
ol s el e ..
11-12-16-17-18 6 Eloizb o in GE L g a1 14
Cognitive-Teaching-Social Presence Theory
LooBFaSS b 55 Gl 5
9-11-14-16-20 5 SHelAST L (35 o 4 1 15
Scaffolding Theory
4-6-9-10-12-13 7 Jolss )l 16
Interaction Theory
laslu you Lo glaslo you
st 6-7-9-11-19 5 S 7
Multimedia Multimedia
& - ‘ & - l
Sl gleiz 5-6-7-8-9-11-13-14 7 S s 18
Community of Inquiry Community of Inquiry
il S il S
sl S 14-15-16-18-19 5 sl 53 19
Critical Thinking Critical Thinking
il - i
s S 3-5:6-7-8-9-11-14 8 lilan 5 20
Collaborative Thinking Collaborative Thinking
)5 ) en 8-9-11-14-15-16 6 by 6l 21
Cooperation and Competition Cooperation and Competition
s o5l 2-3-4-5-6-8 6 oo o5 L 2
Emotional Participation Emotional Participation
. & .l . - ,‘
7 R 6-9-11-12-14-16-17-19 8 SR 23
Brain Processing Brain Processing
Py e (S pdydllasl 5-6-7-9-11-14-15-20 7 P g e (§ pdycillas 24
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Brain-Based Flexibility Brain-Based Flexibility
lye 0,5 9> 8-9-11-13-19-20 6 lyme 025 0> 25
Content Chunking Content Chunking
ks 3-5-6-7-8-11-13-14-17 9 s 26
Attention Attention
3-6-8-9 4 e NS (555l 27
Flipped Classroom Mode
sLecST cla |
2-5-7-8-10-11-12-13-18 9 ol G Rl 28
SiLass] Exploratory Strategies
Exploraton 5 oy
ploratory 2-6-7-8-9-11-13-14-16-19 11 o> sleoien 20
Team Projects
alis 5 e 650k
1-5-6-7-9-10-11-12-16-17-18-20 12 > = 3k 30
Problem-Based Learning
o o §-9-10-12-13-15-17-18 8 s & o 31
Just-in-Time Teaching Just-in-Time Teaching
S $ab s
755 Sk 6-7-8-11-14-15-18 7 <) 95 32
Microlearning Microlearning
.- e h
11-12-13-14-15-16-17 8 L""""’d)-;'> % 33
Peer Learning
4-5-7-8-10-11-12-17-19 9 LTSI 34
Group Discussion
Las $ob
4-6-7-8-9-11-14-18 8 shelss 550 35
Interactive Learning
=S Lie $ob
1-6-7-8-10-11-12-13-14 9 e 55k 36
Collaborative Learning
Abes Tk 1-5-7-8-9-11-12-16 8 Shlees 553k 37
Peer Learning Cooperative Learning
S8, Faes oS \Lie
3-6-7-8-10-11-14-17-19 9 Olaos> =3, 38
Self-Directed Participation
J{ITw |
2-3-6-9-10-12-15 7 Sty 39
Scaffolding
3-6-7-10-11-13-18-19 8 S 40
Coaching
WA
2-4-5-14-15-16-18-20 8 &3S a1
Modeling
23lo—sliw! slo-oliwl
SRS 2-3-4-5.6-7-8-9-10-11-12-13-14 12 FRISmS a2
Teacher-Student Teacher-Student
EO N COW LW
Stk st 1-6-9-10-12-19-20 7 Stk ot 43
Teacher-Teacher Teacher-Teacher
Iyl 3-4-5-7-8-11-14-19 8 Iyt a4
Teacher-Content Teacher-Content
|oiocom =50 |oioxe— =5
Eatal iy 4-56-8-9-11-18 6 FEeT T 45
Student-Content Student-Content
a5lom =50 25lom =5
SIS 13-14-15-16-17-18-20 7 SIS 46
Student-Student Student-Student
loioe— o |osoco—lox
K E 12-13-14-15-17-18-19 6 E J 47
Content-Content Content-Content
dalad o S Fyes]
10-11-14-15-17-19-20 6 a5 S5 sl 48
Small Units and Chunking
lg5 KV Lo
9 6-8-9-10-11-14-16-19 11 STy A0l 49
Sequencing Simple to Complex
1-9-10-13-14 5 by 0 0l 50
Elaboration Theory
o 5-7-8-9-10-13-14-16-17 11 MLl 597yt oS 51
& pdylas] Information Search Capability
-l l .
4-6-7-8-9 5 ksl ple o
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5-6-8-9-11-15-16 6 ! 53
Selective
e
5-6-9-10-12-17 7 Fe 0 &0 54
Content Variety
b 8lassl ael
2-7-9-10-12-15-18-20 8 ARl aeby 55
Flexible Program
Loz Loz
ez 3-5-6-7-8-11-12-14 8 R 56
Social Social
o 6-7-8-10-13-14-18-19 9 o 57
Teaching Teaching
= 8-9-11-14-15 5 = 58
Cognitive Cognitive
ot 9-11-14-16-20 5 ot 59
Interactive Interactive
N 4.67-8-9-10-13-14-16-17 10 N 60
Video Video
= 4.6.7-8-9¥ 5 = 61
Text Text
&2 2-5-14-16-17-18-20 6 e 62
Audio Audio
| |
Sl 12-13-14-15-17-18-19 6 Solde 63
Visual Visual
et 1-3-6-9-10-13-16 7 et 64
Combined Combined
L sl - “6 o] 98 glaaslil g
1-6-9-10-12-14-18-19 8 Mt s e g 2l 658 sladSad 5 Lays 65
Strong Servers and High-Speed Internet Networks
SRl 099,550 b S 5 05 g S 5ees; 4l L Qlgd
Hard . e
ardware 4-6-8-9-10-11-13-14-16 9 ovsle s Jlazms s by 66
Laptop or Desktop, Webcam, Headset or Microphone,
Digital Writing Tools, Mouse
. . .
3-6-7-8-9-11-13-14-16-20 11 Lon s)as g el o)l 67
Interactive and Collaborative Online Tools
3-6-7-8-9-11-12-14-17-19 12 St Sl Gl 68
Analytical and Progress Evaluation Tools
- o . l.
1-2-3-5-7-9-12-13-14-15-17-18-19-20 13 Iy el 9 3l sl 69
Content Creation and Editing Tools
1-2-3-5-6-8-12-13-14-15-17-18-19-20 14 S5l 6o S pe Gl 70
Virtual Learning Management Systems
@l 2-5-7-8-9-10-11-17 8 Iyoee Sl slag sl 71
Software Content Sharing Technologies
7-8-9-10-13-15-16-19-20 9 Eyae o092 72
Artificial Intelligence
o s B . l
3-5-6-7-8-9-10-11 8 oS g sl 73
Video Conferencing Tools
1-4-5-6-8-9-11-15 8 byl s ozl slaass 74
Social and Communication Networks
5-7-8-9-10-12-14-17-19 8 celie sl sl 75
Suitable Cloud Space
3-4-5-6-7-8-11-12-13-14-15-18 12 3,5 ee ol 76
Performance Evaluation
a9 Jyare 5-6-7-8-9-10-11-13-14-15 10 (Seig S asgy 8 77
Product-Oriented Electronic Portfolio
5-6-7-8-9-11-13-14-17-20 11 39n 2 e et 78
Project-Based Evaluation
3-5-7-8-10-11-12-13-16 9 ool ) 79
Jeol Authentic Assessment
Authenti e o
uthentic 5-6-7-8-9-10-11-14 8 blees ot 80

Peer Assessment




H. R. Maghami, et al. V1#%) ohlKas g colio Lo

& 97 oS Lbo.\iyﬁ)c\pLa.n as g‘j‘ﬁ )L‘ a9 [EIRY)
Core Code Interviewee Codes Frequency Open Code Row
Lj,logs
2-4-5-8-9-11-13-14-17-19 11 SS9 81
Self-Assessment
o 1-10-14-15-17-19-20 6 ol 2 82
Invisible Hidden Assessment
il jaiz 5.6.7.8.911.17 ; il oiz lgizme 9 g Gk 5l 25! 83
Multimedia Video and Multimedia Content Assessment
Lo b)) sl bss
2-5-7-8-9-10-13-14-18-19-20 11 T SR SR 84
Appropriate Evaluation Criteria
SN
1-3-4-5-6-7-9-11-12-14-16-17 12 2097k =) 85
oo Receiving Feedback
[Cadlad
i ol g ol b laedls fyog s
Educational 2-3-4-5-6-7-8-9-11-12-15-16-17-18 14 b g5l b lacdld o9 Lo e 86
Relevance of Activities to This Type of Learning
S5l (6,80l a3 b oLl b_.L....;\
2-5-7-8-10-11-12-13-18 9 Familiarity of Instructors with Collaborative Learning 87
Processes
4-6-7-8-10-12-13-14-16-17-18 11 ‘;S)W 88
e Participation
Social bl wlbls Lozl Sl
1-2-4-5-6-7-8-9-11-13-15-16-17-20 14 < )l 5 eloszl 2D 89
Social Interactions and Human Communication
$5Sly AP N
3-5-6-7-8-9-11-12-13-14-16-19 12 & At A %0
Responsibility and Accountability
K 2:5-6-7-9-14-15-17 8 Sl 3 slin Sinjd g (Fanf Jelse 91
Cultural Cultural Factors and Suitable Culture for Participation
5-6-7-8-10-12-13-16 8 o B S 92
Teamwork Culture
ol = Uas
1-4-5-6-9-12-15-17-19 9 e 93
Proper Supervision and Guidance
4-5.6-7-8-9-11-14-15-16-18 11 el J53 94
Control Over Interactions
Rt 2-3-4-6-7-8-9-11-14-16-17 11 g SR 95
Managerial Suitable Infrastructure
1-2-7-8-9-13-18 7 S g olej S pae 9%
Time Management and Focus
=S i s sl 4% |,>I
6-7-8-9-11-12-15-16-19 9 S )i g el (sla g, ol o7
Implementation of Interactive and Collaborative Methods
1-5-6-7-10-14-15-20 8 OB 553k G 53 o5 L 98
Participation Among Learners
3-4-6-7-9-11-16-19 8 oo ) CaghS 99
Strengthening Teamwork
7-8-9-10-11-13-14-15-18 9 Hellom s ifan 5 iloass slacea b 100
ij)f Networking and International Collaboration Opportunities
G .
roup 2:6-7-8-10-12-13-17 8 Jols 101
Interaction
5-6-9-10-12-13-14-16-20 9 Cil slelias b L] 102
Familiarity with Different Perspectives
3-8-9-10-11-13-17 8 Sleloizl 5 x50k 103
Learning Communities
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Table 5: Identified Components for the Online Participation Model, Derived from Expert Interviews
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Fig. 1: Conceptual Framework of the Online Participation Model
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Table 6: Results of Internal Validity Assessment of the Online Participation Model
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EEL GG R Ho ] JTHTIEEE The present study investigated the effect of blended gamified
teaching on students' learning concerning their personality types. The hypothesis was that

the application of this method and attention to personality types in designing blended
gamified instruction could effectively enhance students' mathematics learning and alleviate
their learning challenges. Furthermore, through the enhancement of insights regarding the
distinctive characteristics of students, this methodology aspires to facilitate the
augmentation of their performance and self-evaluations, thereby equipping them to
engage in more astute decision-making in their forthcoming personal, academic, and
professional endeavors.

This study was conducted using a quasi-experimental framework that included
pre-and post-tests, as well as experimental and control groups. The statistical population
for this investigation consisted of female seventh-grade students in District 7 of Tehran
during the 2023-2024 academic year. The sample was obtained through cluster sampling.
Four seventh-grade classrooms from two different girls' schools were selected as the
accessible sample. Participants from one of the schools, totaling 66 students, were
randomly assigned to the experimental group, while participants from the other school,
totaling 49 students, made up the control group. The experimental group received
instruction in algebraic concepts and equations as part of the seventh-grade mathematics
curriculum through six sessions of blended, gamified instruction. This approach utilized
both prepared games and researcher-developed games on existing educational platforms.
In contrast, the control group was taught the same mathematical content through a
blended teaching method over equivalent sessions. An academic achievement
questionnaire was administered to assess learning in this study. Experts in the field
confirmed the validity of this instrument. The reliability of the academic achievement
questionnaires (both pre-test and post-test) was measured using Cronbach's alpha
coefficients, which were found to be 0.94 and 0.97, respectively. Data analysis was
conducted using descriptive and inferential statistical methods, with SPSS statistical
software employed for the inferential analysis.

After compiling statistical data from the pre-test, post-test, and assessments of
learning and motivation, the data were analyzed in two distinct sections: descriptive
statistics (including mean, standard deviation, and normality testing) and inferential
statistics (which included t-test and Univariate Analysis of Covariance). The results from the
analysis of the variables revealed that the mean scores of the pre-test and post-test were
examined and interpreted concerning the students' personality types. The study examined
how the independent variable, blended gamified instruction, influenced the dependent
variable, students' learning (scores). It was found that students in the experimental group,
regardless of their personality types classified by the Myers-Briggs Type Indicator (MBTI),
improved as a result of engaging with the blended gamified approach. This demonstrated
the significant effectiveness of blended gamified teaching on their educational outcomes.
An analysis of the impact of personality types on student learning scores within
the context of gamified instruction revealed some interesting findings. Introverts (I) across
all personality types showed unequivocal improvements in their scores due to blended
gamified teaching. In contrast, extroverts (E) exhibited inconsistent score changes, with
some showing no significant increases as a result of this instructional approach. Specifically,
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the ESTP and ENTP personality types demonstrated the most notable advancements in
scores, while the ESFP and ENFP groups experienced a decline in scores, indicating a reverse
effect. Furthermore, additional analyses revealed that regardless of personality type,

gamification enhanced intrinsic motivation for all students.
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Table 3: Results of Paired Samples t-Test Comparing Pre-test and Post-test Scores
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Table 6: Overall Descriptive Results of the Data
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Table 7: Descriptive results by experimental and control groups
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Table 8: Overall descriptive statistics of the effect of gamification on learning, considering personality type
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Fig. 6: Comparation of Pre — Post test of experiment and evidence group
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EE I CRE Kol T dEE Today, information and communication technology, especially
cyberspace, plays a special role in the transformation of the education system. Given the

limitations of access to technological facilities in some schools and the need to create
appropriate infrastructure, teachers must update their teaching methods using modern
technology. New technologies such as massive open online courses (MOOCs) and small
private online courses (SPOCs) have transformed the nature of education. MOOCs, with free
access, unlimited capacity, and automated content, provide public education to millions of
people, but teacher-student interaction is limited. In contrast, SPOCs are designed for small
groups (ten people) with a focus on quality, interaction, and personalization. These courses
are especially effective in professional education by combining online and face-to-face
learning (such as a flipped classroom), direct feedback from teachers, and adapting content
to the specific needs of organizations or educational communities. Therefore, this study
examined the challenges and opportunities of SPOCs through a systematic review as a method
for evaluating the existing evidence on SPOCs.

The study was applied in terms of purpose and qualitative in terms of approach and
was conducted as a systematic review using the PRISMA guidelines and the seven-step meta-
synthesis method of Sandelowski & Barroso. The studies studied were selected through
purposive sampling from reputable foreign databases between 2013 and 2023. In the
aforementioned databases, the keywords of online courses, Spoke, and small private online
courses were examined, and in the initial search, 504 articles were identified. Considering the
inclusion and exclusion criteria, 20 articles were identified as eligible and entered into the
coding and thematic analysis process according to Brown and Clark (2006).

Open coding was performed on the data obtained from these studies in the initial

stages, and 130 initial codes were identified and extracted using the initial study and
categorized. The process of continuous comparison of the initial codes based on similarities
led to the extraction of 4 main themes and 18 sub-themes related to SPOK. The main themes
are: SPOK definitions and concepts, SPOK components, SPOK opportunities and SPOK
challenges. The definitions include 4 categories: combined, comparative, participatory and
conceptual definition. SPOK components also include goal, milestones, practice, evaluation,
support and interaction. Opportunities and challenges were also identified from the
perspective of students, instructors, experts and higher education institutions.
The results of the studies show that the use of spokes can increase learning
motivation, improve student satisfaction, and improve learning outcomes, and have been
successful in developing computational skills and combating academic fraud; and if spoke
courses are used in a different way in terms of content, they can be successful. The challenges
ahead include the need for information technology skills, lack of access to reliable Internet,
and time constraints. Also, in some cases, lack of sufficient social interaction may lead to a
decrease in the sense of belonging and connection among the students. The results also
indicate that spokes should be used in educational environments that require high flexibility
and personalization. Also, in relation to the students' perspective, the results imply that
students should become autonomous learners and show motivation and activism in the
course.
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Table 1: Specifications of the articles included in the analysis process
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Table 2: Initial concepts of the articles based on open coding method
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Table 3: Distribution of 20 articles based on selective and central coding of SPOC definitions
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Table 4: Components and repetition of each in researches
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Table 5: Repetition of spoke opportunities in research using selective and central coding
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Identifying the applications of artificial intelligence in education and examining
their importanceiin improving the quality of High school students' learning
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ABSTRACT

The applications of artificial intelligence in education (AIED) is
Received: 27 December 2024 emerging, and the focus of research on identifying these opportunities determines the future
Reviewed: 11 February 2025 directions of education in order to benefit from fair education and equal opportunity globally.
Revised: 15 March 2025 Therefore, the purpose of this research was to identify the applications of AIED from the point
Accepted: 19 May 2025 of view of the activists in this field and to examine its impact on improving the quality of

learning from the point of view of teachers as well.
This was applied research with a mixed-methods design (qualitative-quantitative)

KEYWORDS: of sequential transformation type with two approaches of content analysis and descriptive
Artificial Intelligence survey. To identify the applications of Al from a semi-structured interview with 13 subject
Education experts who were purposefully selected by snowball sampling with the selection criteria of
Application theoretical data saturation and to check the effectiveness of these applications, 81 first and
Learning second secondary school teachers of the city. Lande, who were selected randomly based on
Students the sample size Morgan’s determination table, responded to the researcher-made

questionnaire with 46 items. The authenticity of the interviews and the content validity of the
questionnaire were confirmed by 4 subject experts and the reliability of the questionnaire

* Corresponding author was measured via Cronbach's alpha (0.94). The data of the qualitative section were analyzed
=) Mhzarei@pnu.ac.ir in MAXQDA by the Grounded Theory method of Strauss and Corbin with the interpretive
@ (+98917) 3293992 paradigm of Burrill and Morgan, and the data of the quantitative section were analyzed in

SPSS26 with descriptive statistics, Friedman test and t-test.

The findings of the qualitative section included 4 selected codes, 21 central codes
and 101 open codes, which include the applications of AIED with 8 central codes, the benefits
of using Al with 6 central codes, the challenges of using Al with 5 central codes andtThe basic
principles of using Al with 1 core code. The results of Friedman's test showed that
"communicating with experts and external resources and increasing interactions at the global
level, designing and presenting practical, attractive, effective and appropriate content based
on the needs of students, organizing the conditions to improve classroom management and
reducing the repetitive tasks of teachers" to the titles of the first to third priority applications
in the field of Al and the components of "freeing up teachers' time and reducing their
repetitive tasks, fighting discrimination and promoting social justice, the ability to change the
social development of students" were ranked in the last three. Also, the average of all
components was higher than the hypothetical average (3.5) and showed the effectiveness of
all components in increasing the quality of learning. In addition, the results of the t-test
showed that all the components were effective in increasing the quality of learning among
the learners and it is important from the teachers' point of view because the t-value obtained
in all the components was higher than 1.96.

((LTEEEE In this research, in addition to identifying the applications of AIED, all the
advantages, principles, challenges and concerns considering the applications of AIED were
identified and the extent of the impact of the applications of Al on increasing the quality of
students' learning was investigated. The results of the qualitative part showed that subject
experts and activists in this field considered the most important applications of Al in
increasing the accuracy of evaluations and personalization of education and believed that if
they were used properly, the benefits of these applications could be used and the challenges
would be minimized. The results of the quantitative section also showed that from the
teachers' point of view, in the applications of personalizing education and improving
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classroom management, it had a greater impact on the teaching-learning process of students
and its further improvement.
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Table 1: A summary of studies conducted in the field of AIED
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Challenges: Transparency, data security, injustice, discrimination and data abuse, related legal and ethical issues, intellectual
property issues, privacy issues and lack of accountability
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Table 2: Analysis of qualitative research data (interviews) according to Strauss and Corbin
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Table 3: Results of descriptive statistics, Friedman test and one-sample t-test
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lales 5 b, 5 oYl Julod 5 a3 5 5,18, slasSIl Lolis

30.89 36.118 0.99 3.96 Identifying behavioral patterns and analyzing moods and behavior and 17
emotions
e L ol oSl 1,8
30.85 33.015 1.09 3.93 Ol 2 5 OB 52 63k Gl 03,5 vl 2 18

Providing the possibility of learning anywhere and anytime

9 G.S)L_..a‘_g).folimu...c)asg,\‘»d).f;bJa..m‘bfé‘a‘Pobd

30.72 39.735 0.92 4.00 &) Sen 19
Creating online communities, attractive learning environment and
encouraging cooperative learning and cooperation

C)La‘ v 6)55 O)P)L‘ AjU 9 u] J.J:u 94 ‘Lg)t.éf slalas Lfo..JL...;

30.56 39.635 0.90 3.97 Identifying speech errors, analyzing them and providing immediate feedback 20
for correction
30.56 40.657 0.89 3.97 &g 0,973 pslteds S350y (203, 5 6259 el 5 4575 Lot 21
Learning analytics and progress tracking systems for timely feedback
seelotile jo cd i bl y sw)ys asly (55le80 9 o @udais
30.41 38.887 0.93 3.97 22

Adjust the pace and difficulty of the curriculum based on each student's
progress

OB gl g LT 0 Slas 3gagr S 50 s Bl 50 ledee ool

29.89 37.573 0.96 3.94 09 N 0 plee 23
Guiding teachers in the teaching process to improve their performance and
strengthen the teacher's role in the classroom

20.82 39.220 0.01 3.96 B w slaglesal, alil 5 635 5 (295 50k 2Tl 2
Supporting group and individual learning and providing timely guidance

oy 2L, > 5 ,Slos g &, 5155 asly)
29.80 39.635 0.90 3.97 A G Rl e E D R 25
Reporting progress and good performance in descriptive assessment

75§50k slacs 8 ol g Dlayes JWl gl die) 0,5 o2l 8
Providing context for transfer of experiences and creation of experiential
learning opportunities

29.76 33.663 1.06 3.89 26
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o= S OSlea . o .
g " ttest FISE S el 5 Eian Shse a5 s,

S sD Mean Applications of artificial intelligence in education Row
square Rank Mean o

Deviation
2954 30.783 115 3.85 AL e e d 27
Developing the role of games in education
Toi g CadM5 Sl 5l ool
2953 33.804 1.04 3.85 Ssls g e Pl 22l palS 28
Providing the possibility of creativity and innovation
G5k oS il jshaieay (S 0 pdyllasil 5 15158 slacas 8 olnl
29.47 34.427 1.03 3.88 29

Creating inclusive and flexible opportunities in the classroom in order to
improve the quality of learning

Sl & 45 Gligal 2305 o 5K e 5 55 05 5253k 0 VL LIS

29.44 34.863 1.02 3.92 R ) 30
High efficiency in learning a second language and facilitating dialogue between
students who speak different languages

29.39 33.290 1.07 3.89 by anngi G5l 005 ol 31
Provide professional development

wilize 6)lps pob b (Bjgal slacdlad 5 Sl o3 slon

29.29 36.044 0.99 3.90 32
Creating training exercises and activities with different difficulty levels
slagly 4 ol slabvls o 6.:;)'5{1 S ¢ Sdg xS slals ol
29.19 37.184 0.96 3.89 i 33
Creating e-books, educational games and interactive stories in different
languages
. I . £ VI .
28.91 31.776 1.10 3.85 Ol S b liie i il g S5 & 2l 34
Answering questions and providing resources tailored to the needs of learners
28.74 35.272 1.01 3.85 OF e o)l 5 Gjgal 0055 5085 35
Applying education and improving its quality
28.57 30.271 115 3.80 gl Gl 5 5ol ald 5l plales S50 l3H 36
Increasing teachers' understanding of students' learning process
3lo b o502l SKoS
2853 37.096 0.92 3.86 ORY S R Ohsel o 4 37
Helping students with special needs
SO £sb ol sl
2851 38.436 0.93 3.92 (o 055 503k 5l Sty 38
Support for self-regulated learning
3o Slaxs! 13 $ab slac [
28.26 36.358 0.97 3.89 wdglhnly Sl 5,075k slac s slx 39
Creating attractive and flexible learning skills
)98 0,555k 5 sjael Ty CoaS S| jelateay et )]
28.18 35.581 0.98 3.85 Continuous evaluation in order to improve the quality of the educational 40
process and immediate feedback
28.13 31.306 1.10 3.80 rosllplole 5,03k gy 3 a1
Promoting lifelong learning
28.08 38.003 0.95 3.84 Pl & alilae 5 o518 5 S0l OS2 Ll 42
Identifying students' learning problems and timely intervention
27.79 34.195 1.02 3.80 il slaais; 50 51y g2 43
Accelerating innovation in various fields
27.64 35.709 0.97 3.81 o LS alby 0,5 o 5 plobre 3 (g3l 44
Freeing teachers' time and reducing their repetitive tasks
Lol &l ) g e Loyl
27.43 36.196 0.95 3.80 o NS Sy pAens ok 45
Fighting discrimination and promoting social justice
gl il [PCTS W 5 ollgs
2736 34.919 0.98 3.77 OIS (Sl 99) )3 et (2 46

The ability to change the social development of students

*p<0.05
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Investigating the relationship between tpack and online assessment skills and
demographic characteristics of primary school teachers

Z. Babaei, S.A. Azimi", Y. Abedini

Department of Education, Faculty of Education& Psychology, University of Isfahan, Isfahan, Iran

ABSTRACT

With the expansion of digital technologies and their increasing
Received: 17 February 2025 role in teaching and learning processes, teachers require knowledge and skills that enable
Reviewed: 27 March 2025 them to effectively integrate technology, content, and pedagogy. An essential aspect of this
Revised: 25 April 2025 knowledge is the ability to conduct online assessments, which can enhance students’ learning
Accepted: 19 June 2025 experiences and since the elementary school is the first time that students are exposed to

formal education and has a significant impact on their growth and learning, it is doubly
important for teachers of this age to have knowledge of TPACK. Currently, qualitative and

KEYWORDS: descriptive assessment is prevalent in elementary schools, and teachers use a variety of tools
TPACK and methods. With the development of information technology, the need for online
Technological Pedagogical assessment at this stage is felt more than ever, but this method of assessment, especially in
Content Knowledge the elementary school, is accompanied by numerous challenges. The difficulties of descriptive
Online Assessment Skills assessment in the digital space double the need to improve teachers' online assessment skills.
Primary School Teachers The primary objective of this study was to analyze the current state of integrating technology,

content, and pedagogical approaches in online teaching and assessment, as well as to
investigate the demographic factors influencing these skills.

* Corresponding author M This research was applied in terms of purpose and quantitative, non-experimental
X sa.azimi@edu.ui.ac.ir or more precisely descriptive. Since in this research, the researchers' goal was to investigate
@ (+9831) 37935530 the level of technology integration knowledge and online assessment skills of elementary

school teachers and its relationship with demographic characteristics, the method of this
research could be considered descriptive. The statistical population of this research
comprised of teachers (male and female) of elementary schools in Shahin Shahr, Isfahan
province, in the academic year 2022-2023 (507 people), of whom 247 took part. To conduct
this research, the shortened TPACK Knowledge Questionnaire by Schmidt et al (2020) with a
Cronbach's alpha of 0.77 to 0.91 and the researcher-made online teacher assessment skill
questionnaire were used. The reliability of the shortened TPACK Knowledge Questionnaire
and the online teacher assessment skill questionnaire was calculated as 0.964 and 0.949,
respectively. Standard questionnaires were designed in two sections: TPACK knowledge and
online assessment skills and distributed to elementary school teachers. After collecting data,
the findings were analyzed at two levels of descriptive and inferential statistics. At the
descriptive level, frequency and percentage, mean and standard deviation were used, and at
the inferential level, Kolmogorov-Smirnov test, independent t-test, analysis of variance, and
least difference between means test were used.

The results of the study showed that elementary teachers had relatively high
knowledge of TPACK and were able to integrate technology, content, and pedagogy well; but
they faced challenges in online assessment skills, especially in areas such as initial assessment,
peers, and emotional feedback. However, they performed better in assessing assignments
and promoting learning. Also, demographic characteristics such as education, teaching
experience, and to some extent gender were influential on the level of TPACK knowledge and
online assessment skills of teachers.

The study revealed that elementary school teachers, despite possessing
adequate TPACK knowledge, encounter challenges in applying this knowledge to online
assessment. This underscores the imperative for specialized training and the augmentation of
online assessment skills among teachers. It is recommended that targeted training programs
be designed and implemented to empower teachers to effectively utilize these tools in the
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teaching-learning process. Additionally, the organization of specialized workshops and the
provision of practical solutions can contribute to the enhancement of teachers' online
assessment skills, thereby elevating the quality of education and learning in elementary

schools.
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Table 2: Comparison of the average score of teachers' online assessment skills with the hypothetical average of 2.5

W gl o, A0 Hlaedsl o3b Kl

olel jlade
Z40oconfidence interval for the mean difference =
lolixe . 1 Sokee le
S C—l‘“’ & ok J-
N ol Significance level T-statistic Average Agent
L L value
Upper limit Lower limit
L s, Blaal
-0.2042 -0.3598 0.001 713 221 7ty S
Online assessment goals
el Il 5l eslaul Qosled
-0.2213 -0.3846 0.001 -7.30 2.19 IR SN 50 el
Ability to use various tools
S50l 5 Lijael 4o sy ol )l 5l eolatal
-0.0733 -0.2493 0.001 -3.61 233 Olygelmils
Using online assessment in student teaching and
learning
-0.1239 -.03215 0.001 -4.43 227 S5 B st
Reliable and accurate assessment
s Lyl slaesls 5l sslarwl
0.0580 -0.1403 0.414 -0.818 2.45 R =)l $8e3S jed

Using online assessment data

Oligo LA 50k 5 sl jo b5 (il 1 oolin

oolitl ;3 L5590l sy o0 a5 4 (O) Jgor sloacily b

55 5 6 5ol Mol g |l bl sl by bsl )
siails bl a5 Ll o3, Jos Sgige oSl ol
[¥7] o5 g 00l 02,5 Gidgi b aml oplaiies (5 ,2in &)l
Eaise s g, 5l eolainl jo L[ 550l ims co lis oS Caul guar
i syl 5 (Sedg Sl gy 5 e slogygasl wiile (oo
s M g ible slaaiie) o Lol s clio 3 Shoe 8 Lo

)1 (6 i Ol g B0l 4

B0 5 Fao et/

Sl 4 azxg b oes oo lis () Jeoo sloadly a5 sblea
plnl heams Jlo Job )5 sanlp ©jgon alal 0)es oL5)]
bl slaghy, 5 cdis 5l g uSel> jelateas Q‘)lf)'%‘;| D9 0
9 Sig S ady (g pgal (wled e Sz ozen ol
syl a5 b (g S Ls-.‘.l—l«f)] Lol oy (g i Oylee lylo
Lol pl.ais,S solatwl S o yl38l o 5l 5l g atils paasce
Wl ol sy b RER JERS )y oMo lgicay ai¥olels
0ol LI pbyy e b eldyl a5l ends slpsdny
i ) 6 S sl sl Egan Gher b ool Sloiiy slalisle i)
3lg adl geiie oy bl slo Il ogd solaul ol 8,
g osliiwl pulais [ oz Sl

bl ololid o bz p oLl )| & les glaala> oYlgw (w0

Ls Lo, Glas) alas

0395 O3990 sy Sy S5 & (1) Jpur glaasdly bl
o @iyl s AdSS sl b b)) el
by &goas opile] Slids)l 5l Ll anS e eolanal o518
[¥-] aeils g ooy Gido gulis b adly cpl .auiils g 28 soliul
Ozt (2hlye (RS 2929 b LSy ol & Cel g 02
g Cgx (Slol ey cde 4 09 ad o w g o 5 L] eslaal
o iz Rl OLsl 5 0sdee oolial 28 95T Yl

ks 1y QT 51 oolazl

cilizo I3l ool o (siiaily dlo>

& i )l L g0l sy oo S5 4 (F) Jgu slaasdly ulusl
50 oblan SLisl syt jo Lol sl 550l Lawgs byl sl
S b 3 i iy gl 4345 A5 5 S g G
o5y S A (0,5 ety 45wy aS ol & 3 (VY] Lo,
syl sly (B abaz Glagsy, 51 Slal 5 I

g oolaiwl ol 51,8 ‘_gl.md.‘:.&j.o—l



Tech. of Edu. J. 19(3): 779-798, Summer 2025 (YAY) VFeF lawl oF o ylods N9l oy jgol (6)5LS cole ay puisi

b pbeds)l Sl b e slalsw ol 00,0 5 Sl @i ¥ sor
Table 3: Frequency distribution and percentage of responses to questions related to online assessment objectives
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Table 4: Frequency distribution and percentage of responses to questions related to the ability to use different tools
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| use a peer assessment form to evaluate students from their classmates.
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Table 5: Frequency distribution and percentage of responses to questions related to students' teaching and learning
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Table 6: Frequency distribution and percentage of responses to questions related to reliable and accurate assessment
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Table 7: Frequency distribution and percentage of responses to questions related to the use of online assessment data

LSl ;. Syl el Syl 3y s
Most of the .
Average Always . Some times Never
time
Syl ez la bl g 0 ,Sles glgil 5l odal sy slaosls plul
1 7 114 7 . . s s e
215 73 2‘2 1 160 253 1 S se @28 ) ond (g5l pans
’ ’ ’ ’ | provide personalized training based on data obtained from a variety of
.performance and online assessments
264 52 78 94 23 oS 00l s ;05 Sgup sl b oLl slaosls
211 316 38.1 9.3 .Use online assessment data to improve my teaching
o " 56 % Ql)'y'ldz.;!o o0 o 0,50 Lol 4y Sly edbl gl y a5y oLyl slaesls 5l
257 219 287 34.8 146 oS (o0 ool
.l use online assessment data to inform parents about students' academic progress
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Table 8: Comparison of the average score of the level of TPACK for men and women
O S
Woman Man
P t L o
)l:.m dl)ml Sl )L:.:.a g_al):ul Sl
Standard Av';-:nra«e Standard Av«era»e
deviation g deviation 6
0.013 2.50 0.729 3.20 0.799 2.82 E o=
CK
55l o
0.021 2.32 0.620 3.15 0.738 2.84 g
PK
0.344 0.949 0.809 2.90 0.928 2.75 6”“ VJHL}
TK
5o8 10y olex 5|
0.080 1.75 0.607 3.13 0.809 2.90 3P lime G
PCK
-4 - ’l o |
0.288 1.06 0.697 2.99 0.857 2.83 3t 551y s
TPK
Gy plgime il
0.048 1.98 0.638 2.93 0.836 2.66 i
TCK
L;é & ’l | - & |
0.558 0.587 0.646 3.06 0.839 2.98 S92 (S35 (lyiome SIS

TPACK
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Table 9: Comparison of average scores of TPACK by Education
p ¢ Sygdze (uSileo olslaz o Ol ygdome Egemme CH JUUEL I VOO
Mean squares Degree of freedom Sum of squares Source of changes
R3S O
Intergroup
3 2.250 =
0.256 1.359 0.750 243 1344.130 B9 090 Foe o
0.552 246 136.381 Within a group CK
5
Total
B3SO
Intergroup
3 2.856 = =
0.072 2.36 0.952 243 97.746 @295 090 55l b
0.402 246 100.602 Within a group PK
5
Total
RS O
Intergroup
3 5.462 = R
: : Ls gl
0.020 3.324 1821 243 133.079 B9 090 So9E o
0.548 246 138.540 Within a group TK
Ny
Total
RS O
Intergroup o Ll
0.689 3 2.068 ¢ . iy il
0.161 1.732 : 243 96.730 297 0% 551
0.398 246 98.799 Within a group 7
PCK
Ny
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R3S O
Intergroup . &
0.466 3 1.397 .. &35 (il
0.438 0.908 0513 243 124.605 «* ?’5 o9 & pglid
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5
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2955 O
Intergroup = X
0.858 3 2.547 £ s gz ol
0.121 1.95 0.438 243 106.409 P95 09 sl
: 246 108.983 Within a group T’CK
5
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2955 O
Intergroup = 2l
0.726 3 2.179 PN gz ol
0.181 1.639 0.043 243 107.673 575 092 yslid (53551
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5
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Table 10: Comparison of the difference in the average score of technological knowledge according to the level of education

& Foe
Significance level

el M|

Average difference

0.006 -0.277

| gl 54— i IS

Bachelor's degree - Master's degree
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Table 11: Comparison of the average score of TPACK according to the level of expression

ol az o

P ¢ Slygdome (SSke Ol ygdze £ gaze Oy guke
Mean squares Degree of freedom Sum of squares Source of changes
295 O
Intergroup
3 2.959 -
0.1478 1.797 0.986 243 133.421 SB35 09 e GR10
0-549 246 136.381 Within a group CK
g5
Total
295 O
Intergroup
3 2.230 - -
0.141 1.836 0743 243 98.372 295 09 s3Iy G
0.405 246 100.602 Within a group PK
5
Total
P95 O
Intergroup
3 0.538 - .
: : : s il
0.814 0.316 0.179 243 138.002 B9S 09® Sog e
0.568 246 138.540 Within a group TK
5
Total
295 O
Intergroup I 2l
0762 3 2.285 c . e Gl
0.127 1.917 : 243 96.514 297 0% 555l
0-397 246 98.799 Within a group T
PCK
I
Total
B95 O
Intergroup . e ..
0.429 3 1.286 e 551y sl
0.476 0.835 0'5 13 243 124.716 P95 O3 st
' 246 126.003 Within a group T’PK
5
Total
P95 O
Intergroup I Sl
0.149 3 0.447 £ s @l els
0.801 0.334 0447 243 108.536 ns“’s; O3 ool
' 246 108.983 Within a group )
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I
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Table 11: Comparison of the average score of TPACK according to the level of expression
p ¢ S ygdze (Ko 5;1)'] a0 Ol ygdzme Egemme Oyt e
Mean squares Degree of freedom Sum of squares Source of changes
SRS om
Intergroup la a5
0.537 3 1.612 ¢ s [E Sk
0.308 1.207 : 243 108.239 297 0% aglid (5551
0445 246 109.852 Within a group 29T EIF
TPACK
5
Total
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Table 12: Comparison of average scores of TPACK by place of service
P t L, e
Village City
S Bl ol 5l Hlre Bl Sl
Standard deviation Average Standard deviation Average
oz %
0.707 0.376 0.632 3.13 0.767 3.17 E o=
CK
G595 lay il
0.649 0.456 0.490 3.07 0.668 3.12 *
PK
&gk Ll
0.578 0.557 0.878 2.94 0.766 2.87
TK
S5 gleie uils
0.185 1.33 0.579 2.99 0.643 3.13 i
PCK
Ls g565Tos sl
0.269 1.10 0.699 2.86 0.718 3.00 S s e
TPK
0.549 0.600 0.631 2.85 0.673 2.91 R e
TCK
S5y wlgie Luls
0.478 0.711 0.600 2.98 0.682 3.06 $ks
TPACK
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Table 13: Comparison of average scores of online assessment skills of male and female teachers
53] s
Woman Man
P t Loxo Gl il - <
TR Sk oo oeSikes
Standard Average : Average
deviation e Standard 6
deviation
L s, Bloal
0.974 0.033 0.620 2.21 0.635 2.21 2 sty S
Online assessment goals
e 2 ‘,' ,‘ s l . ~|..
0.969 0.039 0.652 2.19 0.654 2.19 wibie Sl eslainl o gl
Ability to use various tools
gl gl g VW | S 53,50 eolaiw!
0.255 1.14 0.705 2.32 0.671 2.48 gl Gils 5259b 5 Pigal 5o lar (oot f ool
Using online assessment in student teaching and learning
0.098 1.66 0.765 2.24 0.943 2.51 229 &y D)
Reliable and accurate assessment
Ls sy, gloesls 5l eslaul
0328 0.979 0.787 2.44 0.827 2.60 2wl SLeess jled

Using online assessment data
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Table 14: Comparison of average scores of teachers' online assessment skills by education

ooyl az o

Slygdme (5uKile

P £ C_v‘ﬁf.\;m Egoma ul)...._v.l )
Mean squares Degree of freedom Sum of squares Source of changes
55 O
Intergroup
3 2.221 = . .
. : s L, Sloal
0.123 1.943 0.740 243 92.587 29 09 7ty S
0.381 246 94.808 Within a group Online assessment goals
5
Total
95 O
Intergroup . R
187 3 5.619 i Sl sl eslaiwl yo (sueilys
0.004 4,607 0.407 243 98.792 B9 09 e
. 246 104.411 Within a group
Ability to use various tools
F
Total
B35 Om
Intergroup by $g;5)| 3l oolail
3 0.832 z _ -
0.642 0.560 gi;; 243 120.439 «* ?)S 09 Oligells 550k 5 3590
: 246 121.272 Within a group Using online assessment in
Js student teaching and learning
Total
95 O
Intergroup R L |
3 2.210 ¢ 3230 9 Bge 2,
0.737 P95 09y°
0.315 118 0.620 243 150.668 Within a rou Reliable and accurate
246 152.878 group assessment
F
Total
95 Om
Intergroup
0.183 3 0->48 PSR L5y ) glaools 5l ooliz
0.833 0.289 243 153.450 r o st 5
0.631 246 153.998 Within a group Using online assessment data
5
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Table 15: Comparison of the difference in the average score of ability in using different tools according to the level of education

G e Sl B!
Significance level Average difference
0.046 -0.750 0| gl ) S oo
Diploma - Master's degree
0.007 0232 )l i S Wi S
Bachelor's degree ->Master's degree
gaass gl S al )l owlis )l
0.018 0.778

Master's Degree - Specialized Doctorate
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Table 16: Comparison of online teacher assessment skills scores based on teaching experience

p £ Oygdome (Sile ol az o Ol ygdone £ g0mme Ol yasdS pin
Mean squares Degree of freedom Sum of squares Source of changes
55 O
Intergroup
3 1.680 z . . .
. : s L, Sloal
0.226 1.462 0.560 243 93.127 B3 09° Ry S
0.383 246 94.808 Within a group Online assessment goals
5
Total
55 O
Intergroup Shoolaiwl jo (gauaeilys
0.453 3 1358 S 59y Alis
0.364 1.067 0424 243 103.053 P97 09 alizeo )l
: 246 104.411 Within a group Ability to use various
Js tools
Total
R3S O by )l 51 ool
| g IRV
3 1506 nter%roup 6;;_\,[1 3 u*’)?*‘“ 5
0.385 101 0.502 243 119.765 95 09° RUTSRER
0.493 Within a group
246 121.271 Using online assessment
5 in student teaching and
Total learning
95 Om
Intergroup . L
3 3.266 g 335 9 Bge 2,
1.089 295 Oy B T
0.154 1.768 0616 243 149.612 Within a grou Reliable and accurate
246 152.878 group assessment
5
Total
95 O
Intergroup slrosls 51 ool
0.134 3 0.401 S 9y ; :
0.888 0.212 0632 243 153.579 P97 09 by et
) 246 153.998 Within a group Using online assessment
Js data

Total
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Table 17: Comparison of average scores of teachers' online assessment skills by place of employment

P t Ly S
Village City
S Bl ol eSilee S Bl ol Oele
Standard deviation Average Standard deviation Average
0.844 0.197 0.552 2.20 0.635 2.22 Ly olss ) Glaal
Online assessment goals
0.999 0.001 0.718 2.32 0.665 2.19 alises 1l 5l esliial jo (gateilss
Ability to use various tools
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Slygelmils (6 ,mSol
Using online assessment in student
teaching and learning
0.826 0.221 0.767 2.30 0.794 2.27 359 5 Fse oled))
Reliable and accurate assessment
0.858 0.179 0.742 2.43 0.803 2.46
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EEECCI R No ] JI{=EY Teacher professional development in a world based on artificial
intelligence, alongside other modern technologies, is among the most critical and pivotal

topics in education. Artificial Intelligence-based Technological Pedagogical Content
Knowledge (AI-TPACK) has recently become a focus of research for scholars in the field of
teacher education. Examining the interplay between the components of AI-TPACK holds
significant importance. This paper presented a dynamic control model for AI-TPACK, where a
control function is applied to teachers’ knowledge of technology and artificial intelligence to
analyze the mutual effects on other components. This model is expected to play a key role in
guiding policymakers in making informed decisions regarding teacher professional
development.

This research was an applied and developmental study focused on the design and
simulation of a dynamic-control model (AI-TPACK). In this context, a model based on relevant
data was first used from a reputable article to serve as the foundation for the model design.
Subsequently, using a numerical simulation method, the designed model was analyzed, and
its performance under various conditions was examined. This process involved several stages,
including defining key variables, establishing relationships among them, and executing
simulations to assess the model’s effectiveness in achieving educational and technological
objectives.

The analysis of the designed dynamic model by using MATLAB indicated that the

existence of solutions for the model emphasized the accuracy of the coefficients used in the
state equations, which were derived from empirical data. To solve the model, two control
functions were employed to manage the variable of teachers’ technological knowledge based
on artificial intelligence. Additionally, the mutual influence of Al-based components on
technological pedagogical content knowledge was determined through numerical solutions
of the model. Detailed graphs related to each variable over time were presented.
Artificial intelligence, through its unique capabilities, can enhance the optimized
and controlled development of Al-based technological pedagogical content knowledge (Al-
TPACK) for teachers. A precise examination of teachers’ professional competencies in the age
of artificial intelligence requires the design of a dynamic control model and the analysis of its
behavior using advanced methods with higher accuracy. This research proposes a dynamic
control model for analyzing and regulating the components of Al-based technological
pedagogical content knowledge, grounded in factors related to technology and artificial
intelligence. Employing a logistic control function in two distinct scenarios to examine the
model’s dynamic behavior can be utilized to determine the level of investment in the
application of artificial intelligence and to evaluate its effectiveness on other components of
teachers’ AI-TPACK. This model, in essence, also facilitates the advancement of
interdisciplinary studies in teacher.
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Knowledge that is used by educators when delivering instruction in specific subject areas such as mathematics or sciences [10- &
11].
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Knowledge that is used by educators when delivering instruction in specific subject areas such as mathematics or sciences [10- PK
11].
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Knowledge of interacting with Al-based tools and using the fundamental functionalities of these tools in relation to this Al-TK
component. The aim of this component is to measure teachers’ familiarity with the technical capabilities of Al-based tools [17].
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Knowledge of teaching specialized content, considering the psychology of teaching and learning [10-11]. R
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tools to update their specialized content knowledge. It also addresses teachers’ understanding of specific technologies that are AI-TCK
more suitable for addressing subject-specific learning in their field [17].
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Knowledge of the educational capabilities of Al-based tools, such as providing timely and personalized feedback and monitoring .
student learning. Additionally, it measures teachers’ understanding of alerts (or notifications) and the interpretation of messages (Ot
from Al-based tools [17]. AI-TPK
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AI-TPACK includes knowledge specific to the integration of Al technologies in specific subject teachings. This knowledge
encompasses the capacity to express subject concepts using Al technologies, the creative use of teaching skills while using these
tools, the utilization of Al to address challenges that students face during conceptual learning, and the application of Al to develop

new epistemologies or strengthen existing epistemologies based on foundational principles [17].
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Table 2: Hypotheses [17]
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Hypothesis that Al-TK affects AI-TCK. This hypothesis is accepted, and the effect size is 0.720.
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Hypothesis that AI-TPK affects AI-TPACK. This hypothesis is accepted, and the effect size is 0.870.
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Fig. 3. AI-TPACK elements [\V].



Tech. of Edu. J. 19(3): 799-810, Summer 2025 (A+d)

1F+F olewoli o o o )9 Ale“,ﬁj}o/—d)jw sole il

AI-TCK

5 gt Jyzeea pila

Ls0g=ana | S

A-TR
Fga g appkS bl

A-TPACK

R

Lsgma | P g 4l bR

AITPACK  sloadlge oo il golpainy Jow :F S5
Fig. 4. Suggested AI-TPACK elements effectiveness model.

b et Gt $3lodde 55 e sl S5 2SS &6

&l B8, 5o pols 1 Sope ol 5o ulS calps ol Slss

tlal 25 O)g0ts culpd 28 08 oo

(Wi 2k o -

Wt o JJake ol b 0 # sasmo s o o ol iy yaS O
4z 0 Sl Al aladi SGo5 10 ml &y al, cdums Ll
ooy 093 ol ke 4 s 4 @b sl 55,0 K lade
s

5 S oo ydS ) i )l Gy 4 b sl Sk S50 o
Olsiedr 055 o Dygo el 4 sl il Sass S
ey J5S gl 50 Dt ity S5 plp K jlade STl
il w85 Syl K Jaie 45 sy walys Sl )

(wleo 4bi) T yyi -

o?@QJ)IMWQGUOT)QJMIGI&.&;T:@):.’; o
u(t) jlode il T ply loy &8y 500 S)le 4 oy 0
g mlys [0 L s

GRIAT 5135000 b (Bl plraly c2sa T 5 i 18b 0
&ty RIS 51 5 555 o rale Sl Sy o sy
Dedioe ralr cor Cuon

(oo ol b€ e -

Ik o 5 el YVAVYA Ll Lo € oo iy,e o

Sype b )T Al plpear ele g (L2L; Glaans)
b).‘f‘so)‘)ﬂoblﬁ.u»‘
- —k(t-T) _
L, s es oled b 5 olgzea @ TRETT) (s 1 s s o
A3 o ojlal al @ syl oS el b o | a8
WS eV U jho jl diign 5 05 O g0 oS

S o (S (Sealus Jae (nl culpd Sl ok 4 4z b
RO NI U JU P E U N I PP [ TPR CL-OW S WR - R W
W 50 g WS (o0 e Fed oud Lyb 50 Jae pgs B)b ot

9 6ot Jols adlio aw (¥ IS5 Jue )3 00l ail| s 4 4z b
AI-TPACK ; a5 aiies AKTPK 5 AITCK AT gt bsn
oS oo B 0 ¥ USE L illas 1) o Jow 4z jo g 3l ]
Oypots [ ¥ JKS o goleidoy Jue slp (JuS-( Saalis Joe
@l es 3l JAS al S ol o 45 asde b5 S s g5
e Ol (estas (isr 5 sl U it 55, (St
card S9y 2 JAS Sl elalpy B ol sud Jloel it
ol 5o 5 oo dily (Sla e Sy @b e Cal Sy

2525 )18 Jeloion 125 0,90 Saa b (oo ite

X0 — ue). x0 (@), M
an;t( D ax), ™
O _ g3, ®

f
X — y 30 (0) + 1 X O+7X (D), @

AITCK i Sl X¥(D) cAFTK e Silo X1 () Jow ol o
ool AFTPACK ita Slo XE(8)  ARTPK ite Solo X¥(2)
g OYolae o colps e Tl 4 anly pute o> 2 a5
J3oz 59 4 el lapite 3l culp plen YU Joe ke 5 pom
Jol pexice Slyuss Jow Jol dolee g2 el 0uls oL Q—| a ¥
Joe Jitus yuie Glgieds g a8 oo olo 1) olo 4 cas X0 (E)
Sei) iy 5
\
- ®)
u(®) \ + ek(E=T)
s iy 5 5398 s Sl 5 285 bl i s
s S8, 5 Sl S o |y el XV (£) plod 45 lales
JrsS @b gl mrss @y 5o e J18 lsa i 090 )



M. Ebadi

(A+#)

ok g0

lp Sl (B 0 uite wiz sl @l 5l el Gl (o2 62
26l [V S oyl Bt I f 0l (sloaile 51 S 5
ORI S S RIS |

If: X)) = fiMIl < LllX =Y
1098 o0 a5 Sobusli )

IFCO = FDIT < D IF.C0 = Fi(I
< Z LIIX — Y[

\
$ln 18 25000 Jol Csllas et L= (BIL, LT)T sl
Pt el 3 ol B e el 525 ol B2 s

g ol 5 &g

)
L=(u®) +a"+ ﬁ\v+y\v+yrv+yvvﬁ

Gk o calp aen ol pogdle 5 cul il S U(E) J 7S @b sz
S od by 3 f @l Gy s S g jho mle (V) Je pgo
Sloz ghls (1) (Jr8 (Solis Joo aml )0 5 S (o0 Goe

Sl 0,84 pazie

loaisly 5 (sode (il
Runge-) GgS a5y, (bg, b (Senlas Jow o0s o 40 (25w (5o
G¥gm sl s, uwlodds Byme Judl s SYolae oo J>
(Costate) cJl> 4 4 (State) cdl> SYoles J> sl [YF] 1]
gy b9y e mire by, 5l Usene jsbas e Sy Jle
2 L [¥e] Yol ogs o oolina LT e sloig, b g bsS
e wV¥olee > lp ez 4 e GUsS a5y, (b, 5l Giegy o)
5 > OY¥olas lejer Jo b olgs oo az 510,85 cules colasnl
Soges o bl 5 0551 s |y J 1S ali angy jlade cJl> 4l
Lo allio ol o Ll L¥P] Y0l 8,5 ) 1) cdls sla puiie &l pis
Sl yeiie Slyds O] bl 5 920,8 SLill) (S J 58 05
Sl 90 50 @S oo (o p (V) J5S (Seslios Jae jo ], Sl

IS &b o eolanul Glpk =./0 0 gk =./.\
\
we) = V4 e~k

&S oS 0 J> 1) Jow [-,9-] @Lo)’ojlg)oT=(54JL,.o)l¢&nLg
s oo Glis O S8 el sad osls yialed £ 0 sl Sy s
g ol SOV JHITA 51l s glls S ab (&) D> o a8
4S5l (@) b b anslin 1o Jow gl ke 03, 1 (e 56

Sty i oz R bl el (S Joe s> 052
&3y Sl Llowi ()l g0 Joo (nl )0 aiian 59, a3 L oLl
ol o0 651 ga (g bl sloosls ol a8 Joe g308 gl
3929 5 Jdo Sl 05 Cudie j andd g (0 ol plal 1) asloans
S o0 e Adsl (Pg ke Ll il Eod | Olg

s Wil Sute (V) Joe lojyite adgl polie ST 0] 4uad
O ygeai] 0. XF(0) = 05 Xv(0) 20 XY(0)=0.X1(0)=0

G XT() 20 XY (D) 20X (E) 205 £>0 oo ;o gl
Xe(6) =0

(L) > S o a8 2,5 e 5 531, (1) Jas sl
PO — 4. X1() 92 O

at
—u(t). X\(t) = -
~ [y u(hydh

by Glgi oo
ax\(t)
dt

HERAR) p_..:al? e
dX () _ Fugnyan _ w(t). X2 (£)e~ Joudh >

dt
G oyle a

akl, wlos b

d
200 (6). ey >

@S S8 T asl lgd ge (Solway 5l dlal)
X1 (6) = X1 (-)e o uhdh

Slade o gl p X (E) Hlade XV(-) = - adel b i baas L a5 o
Joe sl s 48y 6l o 5 eed 4y aile o (Bl e Tolgado
Sb e tolgsds Jlade ya slib Ll lade a5 005 e coli (V)
g g0 DLl anad g aile go

X1(0) 20 adgl Lyl il b (V) (Seolyd i o 4ad
S84 yasie Ole> o XF(0) =0 5 Xv(0) =0 Xv(0)=0
oW

aS 1S ol el (B 0 B4y pasie Olgz 0929 LT (6l 5 L]
Ly dae )5 ol sl S o0 Bovo 3l ool byl 50 (V) s
T

X, (t) f \EX (t)g
dx X (b) f(X@®)
@ ~SEOF X | TEO = £ (r)
«(® f.(x(®)

u(t). X, (t)

_ a;. X, (t)

B Bl-X\(t)

Y1- X, (8) +v2. X5(8) + 3. X5(0)

g Xabaili 9 ;8 (1 a5 mapd i Wb el byd (o) 612
aS 0,0 099 L = - asile goue ol las 51 Y
IFCO —FNOI < LIX =Y.



Tech. of Edu. J. 19(3): 799-810, Summer 2025

(A+V)

1F+F olewoli o o o )9 H\L?.‘,ﬁ)‘}o/—‘;)jw sole d gl

ady Jao b oo adlge jl 0 09d 0 crge (Seiuad LS
1 s Sy ke (gl A ol sl ansls as i
pei o3 5o Jgl eitie a3 o Lt O S5 4 5boc Las (Gill) Sl
B pg 5 95 sloyuiio o] 9y g 9S00 yuis Voo 5l 265 5 00 )
sro Sleyosl 3V B aled siie Sl 50 9wl oo il we
500 5 i o5l 0 sl pite (0) s o S o ad, Ve b
oS 530 b pgw 5 93 Slo o ] gy 9 WS o i Vo0 5l ReS
Sley ok 0 Ve b aled peiie Sales 50 g wnbiee IBI Y-
T N
556 Ll el oad ok Jow b canlicie 5 3sgie JalS egian
sia p i 0550 (Jloj oil S y0 atisly 5 Jais sl prie A

855 18 (g9 azgi 0550 L Ban

a5 )0 Oyleds .l V B yao l Slhss Gl S sl gl e
AITK) (egman (9o g (5l (lo Jias uite Syt (28l
g g Iime 5 5,5l Gl alidl o (st 6 10 (Soa5 50
(AITPK) (e5ran (98 5 (S 5 5598 (310 5 (AITCK) (e gran
Eoman ugo 5 all)sls (S alyioee (RIS Seue Calid o 59
oole Ligled gl @ 4z gl b puizmed 098 0 g0 |, (AI-TPACK)
2 JraS Jleel a5 i les o # 9 0 o S jo Sl g j0 0l
Sl rSsk sln el ol 65555 9 p3Y AFTK Jiiews pie 55,
A & 6950 O 695 2 JrSS a4 az g o laan e
&b laae idls a5 L aes o ol & S aS jebles o o0
5 Sade Sl Ll 4 10 SGop s esgase jo Jow S
30 Olyass e aSL taals wal Lol Ban a5 1) sl e
VU yas ) U8 b jlade a5 col b 5l i LS s ol
&b 5l eolainl el ool ool ioled £ S 1o a5 S so i

100
50
5 / M50
o ——— o
1] 2 4 [ 8 10 4] 2 4 -] 8 10
t t
100 200
7 50 = 100 /
= = s
0 0 ———
1] 2 4 [ 8 10 1] 2 4 -] 8 10
t t
0.6
305
0.4
1] 2 4 -] 8 10
t
k=/1) AI-TPACK o S (Seelns Ol pess b Y
Fig. 5. Dynamic control changes of the AI-TPACK model (k=0/01).
50 50
- I ™~
> // >
../'
1] — 1]
(1] 2 4 [ B 10 0 2z 4 [ B 10
t t
100
- . /
T
0 0 —
(1] 2 4 [ 8 10 0 2 4 [ 8 10
t t
1
=05
1]
[} 2 e [ 8 10

k=J0) AIFTPACK Jowo 8  Sealiys &l i IS5

Fig. 5. Dynamic control changes of the AI-TPACK model (k=0/5).



M. Ebadi gole wso
5] Prensky M. Digital natives, digital immigrants’ Part 2: Do the e
(5] y g g g y & S A

really think differently? On horizon. 2001, Nov. 1; 9(6): 1-6.
http://doi.org/10.1108/10748120110424843

[6] Garzon Artacho E, Martinez TS, Ortega Martin JL, Marin
Marin JA, GOmez Garcia G. Teacher training in lifelong
learning—The importance of digital competence in the
encouragement of teaching innovation. Sustainability. 2020,
12(7):2852. https://doi.org/10.3390/su12072852

[7] Instituto Nacional de Tecnologias Educativas y Formacion del
Profesorado (INTEF). Marco de Competencia Digital; Ministerio
de Educacion: Ciencia y Deportes, Madrid, Spain, 2017. [Google
Scholar]

[8] Ferrari, A. Digital Competence in Practice: An Analysis of
Frameworks; European Commission Joint Research Centre
(JRC): Seville, Spain, 2012. [Google Scholar]

[9] Alizadehjamal M, Shahvarani A, Iranmanesh A, Tehranian A.
[The effect of mathematical education based on TPACK model
on changing teachers' beliefs]. Tech. Edu. J. 2020; 14(3): 591-
602. http://dx.doi.org/10.22061/jte.2019.4990.2148

[10] Koehler, M. J. & Mishra, P. Introducing technological
pedagogical content knowledge. In AACTE committee on
innovation and technology (Eds). Handbook of technological
pedagogical content knowledge (TPCK) for educators, 2008, pp.
3-29. New York: Routledge.

[11] Koehler, M., & Mishra, P. What is technological pedagogical
content knowledge? Contemporary Issues in Technology and
Teacher Education, 2009, 9(1), 60-70.

[12] Wijaya, T.T.; Weinhandl, R. Factors Influencing Students’
Continuous Intentions for Using Micro-Lectures in the Post-
COVID-19 Period: A Modification of the UTAUT-2 Approach.
Electronics 2022, 11, 1924.

[13] Luckin, R., George, K., & Cukurova, M. Al for school
teachers. 2022, CRC Press.

[14] Luan, H., Geczy, P., Lai, H., Gobert, J., Yang, S. J., Ogata, H.,
... Tsai, C. C. Challenges and future directions of big data and
artificial intelligence in education. Frontiers in Psychology,2020,
2748. https://doi.org/10.3389/fpsyg.2020.580820

[15] Chen, X., Zou, D., Xie, H., & Cheng, G. Twenty years of
personalized language learning: Topic modeling and knowledge
mapping. Educational Technology & Society, 2021, 24(1), 205—
222.

[16] Jobirovich, Y.M. The Role of digital technologies in reform
of the education system. Am. J.Soc. Sci. Educ. Innov. 2021, 3,
461-465.

[17] Yimin Ning, Cheng Zhang, Binyan Xu, Ying Zhou and Tommy
Tanu Wijaya.Teachers’ AI-TPACK: Exploring the relationship
between knowledge elements sustainability, 2024, 16, 978.
https://doi.org/10.3390/ su16030978

[18] Kong, S.-C.; Lai, M.; Li, Y. Scaling up a teacher development
program for sustainable computational thinking education:

5 SoF T @lyone Gl egad )0 ouste slaiegh 059yl
LYAYY] sgi o bl flodao ailyslis ooy — (slgime il
g 65k g Aisel 0 3 (egiae (98 B9y W3Ss
LT YT el ot ladas 2ls £95 cnl 0 by o slaJoe dnwgs
4,58 Sy -y s Gl (S8 (Seelus Joe Ak
ool Jae O B Jelwign o 5 (egiae g p (e
G azg b ooy pol Ghegy Slaaljl g0 e &5 ose (giludnd
2 ad)S el glaieghy el jo ol Gime gl sleadly
P - @l QU osas 5o g bl iledas p3T sl le
s ol o ol el 4335 plonl egtan igh  (stiee il glid
Ol gove ot G 5 08 (b Ol (J5S (Seelins Joe
Sabip slp Slgs oo Joe (285 plowl e 38l 5 Lanoes 5o
sedls 5 ledae (gl lacemMo dxugi;d 0ol J5S 5 380
P30 g e joebsi slasyglid g (poras (hge pac ;o plelae—
Olise ond (b Jae I eolinal b izmen 358 Bl
Wlisld Gy —le Wl leadlse blite 1 Jolooa 25
Lyl s sl goae gilwand jloolainl L) egian Jig S

Sl plsil yledae ijge! calise

@‘%-‘55 [y

5 &ilos )5 6,8 3Ls 5,50 mlie g ools ags ;o aS SLiS dan

Dgd o Syl wilatily pleial) o bl g jo aS ol 55

&8Llw (o ,la

Kl 00iid 5l 0dius g Jawgd a8lie (5 ,l5 45T gmaa?

..\pi.ogé’bw

[1] Cleary, Yvonne. Fostering communities of inquiry and
connectivism in online technical communication programs and
courses. Journal of Technical Writing and Communications.
2021, 51(1): 11-30
https://doi.org/10.1177/0047281620977138

[2] Bakhshi Khilgavani V., Aliabadi K., Nili M.R., Borzoian S.,
Delavar A. Exploring the elements of the educational model for
connectivism teaching-learning environment. Tech. Edu. J.
2023, 17(4): 837-848

http:// doi.org/10.22061/tej.2023.9623.2873

[3] Barnett, John, McPherson, Vance and Sandieson Rachel M.,
Connected teaching and learning: The uses and implications of
connectivism in an online class. Australasian Journal of
Educational Technology. 2013, 29(5): 685-698

[4] Seimens G. Connectivism: A learning theory for the digital
age. International journal of Industrial Technology and Distance
Learning. 2005; 2(1): 3-10


https://doi.org/10.1177/0047281620977138
https://doi.org/10.1177/0047281620977138
https://doi.org/10.1177/0047281620977138
https://doi.org/10.1177/0047281620977138
https://doi.org/10.1177/0047281620977138
http://doi.org/10.22061/tej.2023.9623.2873
http://doi.org/10.22061/tej.2023.9623.2873
http://doi.org/10.22061/tej.2023.9623.2873
http://doi.org/10.22061/tej.2023.9623.2873
https://ajet.org.au/index.php/AJET/article/view/243/757
https://ajet.org.au/index.php/AJET/article/view/243/757
https://ajet.org.au/index.php/AJET/article/view/243/757
https://ajet.org.au/index.php/AJET/article/view/243/757
http://www.itdl.org/Journal/Jan_05/article01.htm
http://www.itdl.org/Journal/Jan_05/article01.htm
http://www.itdl.org/Journal/Jan_05/article01.htm
http://doi.org/10.1108/10748120110424843
http://doi.org/10.1108/10748120110424843
https://doi.org/10.3390/su12072852
https://doi.org/10.3390/su12072852
https://doi.org/10.3390/su12072852
https://doi.org/10.3390/su12072852
https://doi.org/10.3390/su12072852
https://doi.org/10.3390/su12072852
http://dx.doi.org/10.22061/jte.2019.4990.2148
http://dx.doi.org/10.22061/jte.2019.4990.2148
http://dx.doi.org/10.22061/jte.2019.4990.2148
http://dx.doi.org/10.22061/jte.2019.4990.2148
http://dx.doi.org/10.22061/jte.2019.4990.2148
http://www.citejournal.org/vol9/iss1/general/article1.cfm.
http://www.citejournal.org/vol9/iss1/general/article1.cfm.
http://www.citejournal.org/vol9/iss1/general/article1.cfm.
https://doi.org/10.3389/fpsyg.2020.580820
https://doi.org/10.3389/fpsyg.2020.580820
https://doi.org/10.3389/fpsyg.2020.580820
https://doi.org/10.3389/fpsyg.2020.580820
https://doi.org/10.3389/fpsyg.2020.580820
https://doi.org/10.3390/%20su16030978
https://doi.org/10.3390/%20su16030978
https://doi.org/10.3390/%20su16030978

Tech. of Edu. J. 19(3): 799-810, Summer 2025 (A+9)

VFoF Gl o o ylas 19 als oy jg0l (6 ,9US code a4y puisi

[30] Eriksson, K., Johnson, C., Estep, D. (2004). Vector-valued
functions of several real variables. In: Applied Mathematics:
Body and Soul. Springer, Berlin, Heidelberg.
https://doi.org/10.1007/978-3-662-05800-8_1

[31] M. Ebadi and M. Y. Gokhale, Solving nonlinear parabolic
PDEs via extended hybrid BDF methods, Indian J. Pure Appl.
Math. 2014, 45(3), 395-412.

[32] M. Ebadi and M. Y. Gokhale, Class 2+1 hybrid BDF-like
methods for the numerical solutions of ordinary differential
equations, Calcolo, 2011, 48(4), 273--291.

[33] M. Ebadi and M. Y. Gokhale, Hybrid BDF methods for the
numerical solutions of ordinary differential equations, Numer.
Algorithms, 2010, 55, 1--17.

[34] Ebadi, M., Shahriari, M. A class of two stage multistep
methods in solutions of time dependent parabolic PDEs.
Calcolo, 2024, 61, 4.
https://doi.org/10.1007/s10092-023-00557-x

[35] Ebadi, M., Malih maleki, I., and Ebadian, A. New class of
hybrid explicit methods for numerical solution of optimal
control problems, IJNAO, 11(20) (2021), 283-304.
D0i:10.22067/ijnao.2021.67961.1005

[36] Ebadi, M., Malih maleki, I., Haghighi, A.R., and Ebadian, A.
FBSM solution of optimal control problems using hybrid Runge-
Kutta based methods, J. Math. Ext., , 2021, Vol. 15, No. 4(14), 1-
35. https://doi.org/10.30495/JME.2021.1641

[37] Ebadi, M., Seraji, F., & Bakhtiari, A. Competencies in
teaching math with an IT- based approach: A comparison
between student-teachers and article 28 trainees. Quarterly
Journal of Economics, 2023, 38(4), 29—-48. URL. [In Persian]

[38] Ebadi, M. & Karami, Z. The impact of technology-based
mathematics education on the development of pedagogical
content knowledge (PCK) among elementary education student
-teachers. Interdisciplinary Studies in Education, 202¢, 3(4), p.5-
34. https://doi.org/10.22034/ISE.2025.17935.1163

oo g (5 yro
AUTHOR(S) BIOSKETCHES

2y Siisel 05 Jlemls golis (owgo
Gl el amilbse obSim s olKasls
9 Lgo)..»)L( ‘5@[.1) o Ga..a;d 6‘,‘;5.) J)J.o
WAl o Ugy olKasls 5l Jeasadlg 6
b ol a4 3350 lasl anil oo
5 Ol 3 slaolSails 5l 3850 093 (bjee
Pa 0 ld > Cun i Jiegh Cuoyd (al)35 5l e L (oo
WAV lalo ,o ool Ghysel o saass sballe 5 Ca S
6)51.’».'99 Mﬁ)“ LSLA 0)‘9.».“0' W > )O ‘\\°°\“ JLw )Qj KW \\"‘\A LSH
Voods aivged oS 1) pad ategls (5l plyie (LSue b oSl
can GLTRL L LS (5,58 o e 5L 0l 590 4l 5l Jpame

TPACK surveys, concept tests and primary school visits. Comput.
Educ. 2023, 194, 104707.

[19] EImaadaway MAN, Abouelenein YAM. In-service teachers'
TPACK development through an adaptive e-learning
environment (ALE). Educ Inf Technol (Dordr). 2022, Dec 20:1-26.
doi: 10.1007/s10639-022-11477-8

[20] Ismail Celik, Towards Intelligent-TPACK: An empirical study
on teachers’ professional knowledge to ethically integrate
artificial intelligence (Al)-based tools into education, Computers
in Human Behavior, 2023, Volume 138, 107468,
https://doi.org/10.1016/j.chb.2022.107468.

[21] Li, M., Li, B. Unravelling the dynamics of technology
integration in mathematics education: A structural equation
modelling analysis of TPACK components. Educ Inf Technol,
2024, 29, 23687-23715.
https://doi.org/10.1007/s10639-024-12805-w

[22] Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J., & van
Braak, J. Technological pedagogical content knowledge - a
review of the literature. Journal of Computer Assisted Learning,
2013, 29(2), 109-121.
https://doi.org/10.1111/j.1365-2729.2012.00487.x

[23] Mishra, P. Considering contextual knowledge: The TPACK
diagram gets an upgrade. Journal of Digital Learning in Teacher
Education, 2019, 35(2), 76-78.
https://doi.org/10.1080/21532974.2019.1588 611

[24] Mishra, P., & Koehler, M. J. Technological pedagogical
content knowledge: A framework for teacher knowledge.
Teachers College Record, 2006, 108(6), 1017-1054.
https://doi.org/10.1111/j.14679620.2006.00684.x.

[25] Mishra, P., Warr, M., & Islam, R. TPACK in the age of
ChatGPT and generative Al. Journal of Digital Learning in
Teacher Education, 2023, 39(4), 235-251.
https://doi.org/10.1080/21532974.2023.22 47480

[26] Amine El Bhih, Youssef Benfatah, Habib Hassouni, Omar
Balatif, Mostafa Rachik, Mathematical modeling, sensitivity
analysis, and optimal control of student awareness in
mathematics education, Partial Differential Equations in
Applied Mathematics, 2024, Volume 11, 100795,
https://doi.org/10.1016/j.padiff.2024.100795.

[27] Divya G., Athithan S., et al. Modeling and stability analysis
of substance abuse in women with control policies Partial Differ
Equ Appl Math, 2024, 2666-8181, 9,

[28] Ullah A., Sakidin H., Gul S., et al. Mathematical model with
sensitivity analysis and control strategies for marijuana
consumption Partial Differ Equ Appl Math, 2024, 2666-8181, 10.

[29] Brijesh P. Singh, Chapter 9 - Modeling and forecasting the
spread of COVID-19 pandemic in India and significance of
lockdown: A mathematical outlook, Editor(s): Arni S.R. Srinivasa
Rao, C.R. Rao, Handbook of Statistics, Elsevier, Volume 44,
2021, Pages 257-289.
https://doi.org/10.1016/bs.host.2020.10.005.


doi:%2010.1007/s10639-022-11477-8
doi:%2010.1007/s10639-022-11477-8
doi:%2010.1007/s10639-022-11477-8
https://doi.org/10.1016/j.chb.2022.107468.
https://doi.org/10.1016/j.chb.2022.107468.
https://doi.org/10.1016/j.chb.2022.107468.
https://doi.org/10.1016/j.chb.2022.107468.
https://doi.org/10.1016/j.chb.2022.107468
https://doi.org/10.1007/s10639-024-12805-w
https://doi.org/10.1007/s10639-024-12805-w
https://doi.org/10.1007/s10639-024-12805-w
https://doi.org/10.1007/s10639-024-12805-w
https://doi.org/10.1007/s10639-024-12805-w
https://doi.org/10.1111/j.1365-2729.2012.00487.x
https://doi.org/10.1111/j.1365-2729.2012.00487.x
https://doi.org/10.1111/j.1365-2729.2012.00487.x
https://doi.org/10.1111/j.1365-2729.2012.00487.x
https://doi.org/10.1111/j.1365-2729.2012.00487.x
https://doi.org/10.1080/21532974.2019.1588%20611
https://doi.org/10.1080/21532974.2019.1588%20611
https://doi.org/10.1080/21532974.2019.1588%20611
https://doi.org/10.1111/j.14679620.2006.00684.x.
https://doi.org/10.1111/j.14679620.2006.00684.x.
https://doi.org/10.1111/j.14679620.2006.00684.x.
https://doi.org/10.1111/j.14679620.2006.00684.x
https://doi.org/10.1080/21532974.2023.22%2047480
https://doi.org/10.1080/21532974.2023.22%2047480
https://doi.org/10.1080/21532974.2023.22%2047480
https://doi.org/10.1016/j.padiff.2024.100795.
https://doi.org/10.1016/j.padiff.2024.100795.
https://doi.org/10.1016/j.padiff.2024.100795.
https://doi.org/10.1016/j.padiff.2024.100795.
https://doi.org/10.1016/j.padiff.2024.100795.
https://doi.org/10.1016/j.padiff.2024.100795
https://article100650.10.1016/j.padiff.2024.100650
https://article100650.10.1016/j.padiff.2024.100650
https://article100650.10.1016/j.padiff.2024.100650
https://article100657.10.1016/j.padiff.2024.100657
https://article100657.10.1016/j.padiff.2024.100657
https://article100657.10.1016/j.padiff.2024.100657
https://doi.org/10.1016/bs.host.2020.10.005.
https://doi.org/10.1016/bs.host.2020.10.005.
https://doi.org/10.1016/bs.host.2020.10.005.
https://doi.org/10.1016/bs.host.2020.10.005.
https://doi.org/10.1016/bs.host.2020.10.005.
https://doi.org/10.1016/bs.host.2020.10.005
https://doi.org/10.1007/978-3-662-05800-8_1
https://doi.org/10.1007/978-3-662-05800-8_1
https://doi.org/10.1007/978-3-662-05800-8_1
https://link.springer.com/article/10.1007/s13226-014-0070-y
https://link.springer.com/article/10.1007/s13226-014-0070-y
https://link.springer.com/article/10.1007/s13226-014-0070-y
https://link.springer.com/article/10.1007/s10092-011-0038-9
https://link.springer.com/article/10.1007/s10092-011-0038-9
https://link.springer.com/article/10.1007/s10092-011-0038-9
https://link.springer.com/article/10.1007/s11075-009-9354-4
https://link.springer.com/article/10.1007/s11075-009-9354-4
https://link.springer.com/article/10.1007/s11075-009-9354-4
doi:10.22067/ijnao.2021.67961.1005
doi:10.22067/ijnao.2021.67961.1005
doi:10.22067/ijnao.2021.67961.1005
https://doi.org/10.22067/ijnao.2021.67961.1005
https://doi.org/10.30495/JME.2021.1641
https://doi.org/10.30495/JME.2021.1641
https://doi.org/10.30495/JME.2021.1641
https://doi.org/10.30495/JME.2021.1641
https://doi.org/10.30495/JME.2021.1641
http://qjoe.ir/article-1-2370-fa.ht%20ml.
http://qjoe.ir/article-1-2370-fa.ht%20ml.
http://qjoe.ir/article-1-2370-fa.ht%20ml.
http://qjoe.ir/article-1-2370-fa.ht%20ml.
https://doi.org/10.22034/ISE.2025.17935.1163
https://doi.org/10.22034/ISE.2025.17935.1163
https://doi.org/10.22034/ISE.2025.17935.1163
https://doi.org/10.22034/ISE.2025.17935.1163
https://doi.org/10.22034/ISE.2025.17935.1163

M. Ebadi

ok g0

3 Sl iy sadse S gaass I8l oy
QLMJ‘ ;.4.42; ) Lngéb.:..A) el odjt..al} ;..A.b 9).1 9 ;o..LC LngMJJLxS
SYolas g0 Jo vy J5S Jlos (g0 (3l sl 0 e

Olebre Ghigal 9 G590l 5 (555l ¢ sl yins

Ebadi, M. Associate Professor, Applied and Computational
Mathematics, University of Farhangian, Tehran, Iran

&2 m.ebadi@cfu.ac.ir

OF 5l iw il alKasls cwys oS Glgie V8 Gl Qs o
6me;|,b~s 5300 a1 L g e SMlore 4o ond ol Allie lgie
S 50 6550 Gomiils Sy asliplly lesaly o g (Mol
30 G558 el Sy ael LL glesal, Ao Lo o Ay
o lhellis RSV (ale g0yl Sl o 22k g0l
5 25900 6y9L3 059 50 £l Eud 3550 Sy IS g0 loria g

@) https://doi.org/10.22061/te}.2026.11312.3179

Citation (Vancouver): Ebadi M. [Numerical Simulation of the dynamic-control model of technological
pedagogical content knowledge based on artificial intelligence]. Tech. Edu. J. 2025; 19(3): 799-810

-I-r b
*':e

-ﬁ'.
r" e 'i‘jf'




Tech. Edu. J. 19(3): 811-828, Summer 2025

e I Technology of Education Journal
L (TEJ)

TEJ Homepage: jte.sru.ac.ir

SRTTU

ORIGINAL RESEARCH PAPER
The effect of technological readiness on acceptance of artificial intelligence among
accounting students

A. Taftiyan®, M. Mojkar, F. Mansouri Mohammad Abadi

Department of Accounting,Institute of Market and Business, Y.C., Islamic Azad University, Yazd, Iran

ABSTRACT

The advancement of higher education is increasingly intertwined
Received: 30 January 2025 with the development of emerging technologies, particularly artificial intelligence. By
Reviewed: 16 March 2025 exploring the relationship between technology readiness levels and technology acceptance
Revised: 24 April 2025 among accounting students, universities can address existing deficiencies in accounting
Accepted: 07 June 2025 curricula through transformative changes in course design and delivery methods. These

changes can better prepare students for future professional demands. Integrating Al
education into accounting programs can bridge the temporal gap in technology adoption

KEYWORDS: between academia and the accounting and auditing industry, equipping students with
Technology Readiness essential skills for the evolving landscape. This study aimed to examine the influence of
Artificial Intelligence technology readiness on the acceptance of artificial intelligence among accounting students.
Technology Acceptance MThis study wa applied in purpose and employed a descriptive-correlational
Perceived Usefulness methodology, implemented through a cross-sectional survey. The target population included
Perceived Ease of Use all master’s degree students in accounting at Islamic Azad Universities during the 2023-2024

academic year. A sample of 384 participants was selected using a multi-stage cluster random
sampling approach, determined by a specialized structural equation modeling formula that

* Corresponding author accounted for 30 observed variables and 9 latent variables. Data were gathered via a
& taftiyan@iau.ac.ir researcher-developed questionnaire, adapted from Damarji (2020), consisting of 30 items.
@ (+98913) 3544852 The questionnaire comprised two sections: general questions and specialized questions. The

specialized questions addressed independent, mediating, and dependent variables across
seven dimensions: optimism (4 items), innovativeness (4 items), discomfort (4 items),
insecurity (4 items), perceived usefulness (6 items), perceived ease of use (6 items), and
technology adoption (2 items). The questionnaire’s reliability was verified using Cronbach’s
alpha. Data analysis was conducted using SmartPLS software with the partial least squares
structural equation modeling (PLS-SEM) method.

The findings revealed that technology readiness significantly and positively
influenced perceived ease of use and perceived usefulness among accounting students.
Furthermore, perceived ease of use significantly and positively affected both perceived
usefulness and technology adoption. Mediation analysis indicated that perceived ease of use
and perceived usefulness, both independently and in combination, served as significant
positive mediators in the relationship between technology readiness and technology
adoption. However, the direct relationship between technology readiness and technology
adoption was not statistically significant, emphasizing the crucial mediating roles of perceived
ease of use and perceived usefulness. These results highlighted the importance of
strengthening technological infrastructure and incorporating digital skills training into
accounting education programs to promote the effective adoption of artificial intelligence in
the field.

University-led innovation can significantly enhance the knowledge, training, and
adoption of artificial intelligence (Al) among accounting students. For accounting students to
effectively embrace Al technology, the adoption process must first be initiated at the
institutional level within educational organizations. Integrating Al technology into accounting
curricula is essential to improve students’ perceptions of its use, usefulness, and adoption.
From a practical standpoint, this study offers universities valuable insights into how perceived
usefulness and perceived ease of use can drive Al technology adoption among accounting
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students. However, the success of this process hinges on students’ technological readiness
and their positive perceptions of both perceived usefulness and perceived ease of use.
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Fig. 1: An The Conceptual Framework of the Study
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Table 1: The Status of Central Indicators Based on the Research Variable and Its Components

&8 S S SN (R (O ykeS 8l LS 4l . Sls aalge Lo xo
Distribution Kurtosis Skewness Max Min Std. Deviation Mode Median Mean Components Variables
Juy 3.14 1.28 5.00 1.00 0.65 1.50 1.75 1.80 SRS
Normal Optimism
Juy 0.34 0.37 5.00 1.00 0.75 3.00 2.75 2.76 Sosls
Normal Innovativeness
Juy -0.39 -0.02 5.00 1.00 0.88 3.00 3.00 3.05 1,6 S sl Gfom oasls
Normal Discomfort (Technology Readiness Index)
. .11 .32 K 1. A K 2. 2.62 L
Juy 0 0.3 5.00 00 0.75 3.00 50 6 slb
Normal Insecurity
. A1 X K 1.1 K 2 2. 2
Juy 3 0.60 5.00 3 0.49 38 50 56 e
Normal Total
Juy 2.51 0.99 5.00 1.00 0.67 2.00 2.00 1.86 RV JRRPRCIRIW
Normal (Perceived Usefulness)
Jby 0.45 0.39 5.00 1.00 0.77 2.17 2.33 2.45 oo o oolitul cgges
Normal (Perceived Ease of Use)
. -0.2 . K 1. 1. 2. 2 a0 e
Juy 0.23 0.54 5.00 00 04 3.00 50 63 S9ld by
Normal (Technology Acceptance)
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Table 2: The Measurement Model and Indicators for Evaluating Items

s &, bolize shole b 4565 o,les aalge L ysio
p-value  Significance (t-value)  Factor Loading Item No. Components Variables

0.00 7.14 0.70 Q1

0.00 14.40 0.75 Q2 SO

0.00 14.58 0.79 a3 Optimism

0.00 17.02 0.76 Q4

0.00 3.69 0.72 Qs

0.00 3.21 0.76 Q6 Ssle

0.03 3.16 0.55 a7 Innovativeness o

0.04 3.03 0.55 a8 & lid (Solel ezl

0.00 14.53 0.76 Qs (Technology Readiness Index)

0.00 31.34 0.82 Q10 6:_>|)L‘\

0.00 9.29 0.67 Qi1 Discomfort

0.00 11.44 0.68 Q12

0.00 8.40 0.64 Qi3

0.00 10.18 0.70 Q14 olb

0.00 14.08 0.74 Qis Insecurity

0.00 9.10 0.67 Ql6

0.00 17.76 0.82 Q17

0.00 25.05 0.87 Q18

0.00 13.67 0.80 Q19 e‘_\;l‘u_f)& (S0 gan

0.00 23.23 0.85 Q20 (Perceived Usefulness)

0.00 19.30 0.79 Q21

0.00 18.30 0.80 Q22

0.00 20.26 0.77 Q23

0.00 26.91 0.82 Q24

0.00 21.55 0.78 Q2s 0S50 oolisul cggm

0.00 9.68 0.64 Q26 (Perceived Ease of Use)

0.00 24.57 0.81 Q27

0.00 22.70 0.79 Q28

0.00 38.45 0.90 Q29 6)5L'-é Sipd

0.00 31.06 0.89 Q30

(Technology Acceptance)
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Table 3: The Reliability Coefficients of the Constructs

Sre bl el 2Ll ElisS W LG el Lo yeiite
0.84 0.74 0.74 o
Optimism
0.74 0.77 0.65 Syl
Innovativeness
0.82 0.73 0.72 s>t 6ot Sl astls
Discomfort (Technology Readiness Index)
078 073 0.63 sl
Insecurity
0.81 0.77 0.75 &5z
Total
0.93 0.91 0.90 2 550 (Guktadges
(Perceived Usefulness)
0.90 0.86 0.86 00 55 olitl g
(Perceived Ease of Use)
0.89 0.76 0.76 O

(Technology Acceptance)

ojlw |, Xen ls, :F Jgux
Table 4: The Convergent Validity of the Constructs

(AVE) ol il yly Sl Laad) 3o La aze
Average Variance Extracted (AVE) Components Variables
0.56 e
Optimism
0.43 ks
Innovativeness
054 Rt Sostd Sobel Laxls
Discomfort (Technology Readiness Index)
. l
0.47 b
Insecurity
0.52 &7
Total

0.68

0.59

0.80

0aES ) (gaked g
(Perceived Usefulness)
o..).i':s_f)o solaw! «LJ}@(»
(Perceived Ease of Use)
Sl Sy
(Technology Acceptance)

Jlite ole (sla)l g, 4 15Ty alg, B Jgue
Table 5: Divergent Validity Using the Cross-Loading Factor Method

Skd ady oS o ooliiul g SALS )3 (gedgu sl s>t &1y mobss baS
Technology Acceptance Perceived Ease of Use Perceived Usefulness Insecurity  Discomfort  Innovativeness  Optimism Item
0.15 0.23 0.48 0.19 0.04 0.25 0.70 Q
0.31 0.36 0.40 0.23 0.14 0.15 0.75 Qv
0.29 0.37 0.39 0.17 0.08 0.22 0.79 Qv
0.26 0.30 0.43 0.23 0.18 0.12 0.76 Q¥
0.19 0.17 0.08 0.11 0.16 0.72 0.19 Qo
0.09 0.20 -0.04 0.04 0.16 0.76 0.14 Qr
0.06 0.28 0.12 0.09 -0.05 0.55 0.19 Qv
0.10 0.14 0.07 0.02 0.09 0.55 0.10 QA
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Technology Acceptance Perceived Ease of Use Perceived Usefulness Insecurity  Discomfort  Innovativeness  Optimism Item
0.30 0.24 -0.01 0.34 0.76 0.17 0.20 Q4
0.32 0.15 -0.07 0.38 0.82 0.10 0.09 Qv
0.13 0.08 0.01 0.31 0.67 0.09 0.10 Qwn
0.03 0.24 -0.02 0.29 0.68 0.08 0.02 Qv
0.21 0.19 0.11 0.64 0.32 0.27 0.22 Qv
0.10 0.16 0.19 0.70 0.30 -0.03 0.20 Qvf
0.21 0.15 0.18 0.74 0.23 0.10 0.19 Qo
0.25 0.18 0.10 0.67 0.39 -0.08 0.13 Qv
0.07 0.31 0.82 0.17 0.06 0.07 0.48 Qwy
0.12 0.28 0.87 0.21 0.01 0.05 0.57 QWA
0.03 0.18 0.80 0.04 -0.10 0.08 0.45 Qe
0.18 0.25 0.85 0.22 -0.02 0.09 0.43 Qr-
0.22 0.37 0.79 0.20 -0.11 0.03 0.48 Qy
0.13 0.32 0.80 0.14 -0.05 0.09 0.38 Qry
0.31 0.77 0.30 0.18 0.14 0.22 0.39 Qry
0.29 0.82 0.18 0.14 0.16 0.19 0.28 Qrf
0.19 0.78 0.26 0.27 0.22 0.34 0.34 Qvo
0.18 0.64 0.37 0.29 0.17 0.12 0.34 Qrs
0.24 0.81 0.27 0.09 0.16 0.23 0.29 Qrv
/XY 0.79 -/vY VAN AT /Y AL QrA
0.90 NARE Y AL AT AN /YA Qe
0.89 Vat4 NaYs -/Y0 -/yy AR /Y Qr-
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Table 6: Divergent Validity Using the Fornell-Larcker Criterion

Cilaga

Sjo ealazdl

N
8 7 6 5 4 3 2 1 = me
\\1 Variable
0.75 0.56 gs“‘u‘"}’
(Optimism)
0.65 0.24 0.43 6)5‘95
(Innovativeness)
074 015 015 054 216
(Discomfort)
069 045 011 028 047 el
(Insecurity)
072 073 067 045 071 052 Gysls LT asls
(Technology Readiness Index)
082 036 021 -004 008 057 068 00 5 )3 (s hindgus
(Perceived Usefulness)
077 036 047 025 024 029 042 059 0dd 5 0 oolitul Esges
(Perceived Ease of Use)
090 0.33 0.16 0.43 0.28 0.29 0.18 0.34 0.80 ‘5”&'9 u*’)-’““
(Technology Acceptance)
iy o yxie Q7 Joo Syt D508 jlas Y Joux
Table 7: The Predictive Power Criterion (Q?) of the Dependent Variables
Q2 =)-SSE/SSO SSE 550 Loadlse Lo e
Component Variable
0.26 500.97 680.00 i
Optimism
0.17 630.55 680.00 ©sl
Innovativeness
2>, Ls Solol asls
0.23 524.53 680.00 = o9t bl o>
Discomfort (Technology Readiness Index)
0.24 518.13 680.00 ‘5““4
Insecurity
- 2720.00 2720.00 &2
Total
0.10 918.97 1020.00 04»5‘5)0 (§X RS g
(Perceived Usefulness)
- l -
0.12 898.29 1020.00 235553 oolital s
(Perceived Ease of Use)
0.15 290.24 340.00 E9E on
(Technology Acceptance)
Q2 L Qﬂ' QIG. Ql.g CFO ‘Qil ‘022
@ . f
a =
Leal ] wig Jlg>
o
Q6 -
a - .
a sslsi T
Qi -
an - casla
Qs il

.
.
-

s (PEOU)
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Qe i S8 s ¥ S
Fig. 2: The Predictive Power Coefficient (Q?) of the Mode
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Table 8: The Coefficients of Determination (R?) and Goodness-of-Fit Index (GOF) of the Model

0dd Mol e o pS e a2 25, aalso [FYUELo
Adjusted R? R? AVE Component Variable
0.51 0.51 0.56 N
Optimism
" .
0.20 0.20 0.43 Sk
Innovativeness Lo
21 & yold k;TQL»J ua>l..’.’4
0.45 0.45 0.54 . Technology Readiness )
Discomfort
s (Index
0.52 0.53 0.47 -
Insecurity
0.52 e
Total
00l S, (GXedgu
0.17 0.18 0.68
(Perceived Usefulness)
HS Lol &
021 022 0.59 o 253 00 Hes
(Perceived Ease of Use)
L;é & 4
0.19 021 0.80 e

(Technology Acceptance)
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Table 9: The Second-Order to First-Order Structural Path Model

il S olisabol Lolsd
P g el el @ oline gl g lolinn

ol 450 43 090 A 0 s

Bootstrap Confidence Intervals 7 w’a Second-Order Factor Analysis Results
%975 %25 p-value t-value Path Coefficient Jol 45 50 (gla ke g 45 yo (5o peiie
0.83 0.47 0.01 6.95 0.71 RO
Optimism
" .
0.63 0.19 0.01 3.69 0.45 9P :
Innovativeness — skd Sobl axls
0.82 0.48 0.01 8.06 067 =t (Technology Readiness Index)
Discomfort
Il
0.83 0.61 0.00 11.97 0.73 =

Insecurity
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Table 10: The Path Coefficients and Significance of the Hypothesis

Sy S5t el Jolss

Bootstrap Confidence Interval e

s

6)|¢LL&A

p-value

Sl ol

Effect O
Size (f?) R?

% 97.5 %2.5

ol s g D
t-value

oars 3

Path Coefficient Hypothesis

0.63 0.22 0.01 0.28 0.22

s — gl o] oL
ol S solaul H1

Technology Readiness Index - )
(Perceived Ease of Use

4.84 0.47

0.46 -0.08 0.05 0.06 0.18

Sdad g — (5,5l8  Solel Lazls
1.97 0.25 odd Sy H2
Technology Readiness Index - )

(Perceived Usefulness

0.39 0.10 0.01 0.05 0.18

— ol J)a salazl CJW
0ad S )8 (GAedgu H3

Perceived Ease of Use - Perceived )
(Usefulness
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EEETC RGN JEEIERS Currently, the introduction of multimedia and the need for
electronic teaching in education have created a revolution in teaching and new methods

of student participation. The term multimedia was introduced in the 1950s and attempts
were made to improve the quality of education by combining multiple media, and these
features allow for advancement, balance, creativity, and better communication between
the user and the software. The basis of this method goes back to the cognitive processing
theory, which was widely used with the emergence of new computer technologies.
Cognitivism, as part of the contemporary cognitive movement, was formed due to
dissatisfaction with traditional education. In cognitive processing theory, it is assumed
that the information processing system in humans has two separate channels
(visual/image processing and auditory/verbal processing). Each of these channels has a
limited capacity. In this regard, the aim of the present study was to compare the effect of
teaching content produced with Active Inspire software and traditional tools based on the
problem-solving model on the successful intelligence of elementary school students in
experimental sciences in the 2022-2023 acadmeic year.
m The method of the present study was quasi-experimental with a pre-test and
post-test design with a control group. The statistical population of the study included all
elementary school students in District 2 of Karaj, 1970 students, of which the sample size
was 40 students, selected by multi-stage random method, and placed in two
homogeneous groups of 20. The data collection tool for the variable of successful
intelligence is the standard questionnaire of Grigorenko and Sternberg (2000), whose
validity was assessed as desirable by experts and its reliability was 0.86. In this study,
before teaching, students completed the standard questionnaire of Sternberg to measure
successful intelligence. Then, the materials related to analytical intelligence, creative
intelligence, and practical intelligence of the experimental sciences course were taught to
the students in two modern (Active Inspire software) and traditional methods. After the
end of the re-education sessions, a questionnaire was distributed among the subjects and
their opinions were surveyed about successful intelligence. After the end of the re-
education sessions, a post-test was administered to the subjects. Descriptive statistical
methods and inferential statistics such as covariance, independent and dependent t-tests
were used in the statistical software (SPSS) version 22.

The results showed that the content produced with multimedia software (Active
Inspire), compared to the traditional teaching method, had a significant effect on
successful intelligence with an environmental approach. The results also showed that the
content produced with multimedia software (Active Inspire), compared to the traditional
teaching method, had a significant effect on students' analytical intelligence, creative
intelligence, and practical intelligence in experimental sciences lessons with an
environmental approach.
From this, it can be concluded that multimedia software (Active Inspire) in
comparison with traditional tools based on the model Problem solving can strengthen
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analytical intelligence, creative intelligence and action intelligence, and generally
strengthen the successful intelligence of elementary school students.

COPYRIGHTS

@ @ @ © 2025 The Author(s). This is an open-access article distributed under the terms and conditions of the
Creative Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/)

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
30 0 9

ied y aican Jo (551 wlawl (i 515l 9 g Lmincis 9T 515800 55 b 35 590T il dny Lo
S5 pale wyo 3o (il olgel Wils GHge
T sy Y ot po ¥ g phin i wiliS ) o Ll i (stadizo o0

Ol Gl g pliy oS> (i sl 05,5
Il I 37 ol AT s lame 5 05,5

RN

U9 9 gl 50 (Suig pSIl D93 dr g y0 &l g laslails jaiz 3959yl Jl> o EEIREIPEEREY

o5l ULl l g 09, Vb Shjgal CarS el jaiz S 5 Lo s 0 g - ykae day da (gD VA0 VT e s @t
VEY il Yool &b

VE-Y STV sl s g

ks dr gy onl sligy oo e Glowl arly 3ol g plS g bl g (Saan 31 Jolss «g9 i
@l Feslis os (T 5l ol eslitul 6 55alS (ng slags gl ool b a5 00,8 sap (S5l il
Lk o cal a3 )3 S ci Cany g el ulo )l cde @ jolee gSLs il isy e

VEF 00,98 Y 1 ndy b

16 s (5518, allas JUIS 50 51 lusl o Sledlbl (351 5w 45 cadl )l p (23 (25l 35l (sals o5l
ol 50 aiis 9> (s89a5me o)l Sl e JUIS (ol 51 S0 e sl 10595 5 (oM (5l 9 (6 g Pl 9551 le
s sl g bl 98T f38k0 5 b ountodss (slyime 359a] 3l aslis )-:bl> oRegy Sae Ll df:” ;:I;::
VEeA ) Jlo s (0028 pole ()0 50 it by Oligel 2l 390 (90 » alles > 558Ul ulnl
&y o9
] ) ) - @ pole
03,5 b o9eslom 9 osedliem ok b byl 4t g9 5l 2l ogos i 5l Sl amghy )
VAV oo @ 2,5 e VoAl et b al oleel jzils ales Jul b imgh (5lel anels g J S
09,5 99 0 5 sl ( Bol i (glal>yo otz (B9, s sel il o olosh 4y dlsed o 45 03y g0l il S
sl (w0 50 sl Sl g0 (g it (homis gl Wosls (5y5lo S il wiad oblr 6,8 Ve (Sen fatwnehasamﬁ].f:xcllx/@?f:fu\}(.jcffmé

b o] alsime alsy 45 0 (Ve e 0) S i ol 5 555,650, 0 failias] ol funs 51 0 ol il dol s
ST gl ol 5o el cwosy < IAF LS ST g, 5l ol (@bl 5 9o (ol oallae laas
hos Gigp g B Sogn ((alos Shgn 4 ba e Clle e 10 12 150 del sy (jg0l AlSla
5 9 ool ajsal leel il (sl (s 5 Calmantal 52551 138103 ()0 g, 99 @ (08 psle oy 50
s osly Jolotigts 25 Cur a 0351 Joo 4 la S3ge3l 5l (g3l m 0o ((oBjgel Dbl (LL 5l o
lal 13l 50 aianly g Jiiae (5 o illsS slagygasl wiile (bluiwl Ll 5 hog bl slagis,

A eolazwl YY aseus (Spss)



https://creativecommons.org/licenses/by-nc/4.0/
mailto:fattanehasanijafari@pnu.ac.ir

Tech. of Edu. J. 19(3): 829-841, Summer 2025 (AYY)

1F+F olewoli o o o )9 H\L?.uﬁ)'}.o/—‘;)jw sole d gl

o9y b daslie ;o (il 555 slal joux sl l33le 5 b oadoadss (glyize aS ols oyl @l:;
gy cro) s 3lwdels Gl )5 Jomad Jold pgle )0 coboo jo el tils 3390 (B9 » (S oy
ol ails gyt ;b e s 5SS (sl JSiz oSy slo iS5 1655 i gy 5 59
(el hen p sao,0 FF (618 5T 4 orie pleais] 9351 lasle iz l58le 5 b satiadgs slgioe K0

b e b pole uys 0 oligel il dee (hen p 00,0 OF 5 DS Shge p (a0 OV
e o b 2 Gl 0 Gy it 5 s 5
psle ooyd PBlaws S 5 550k ) (el ils los g g S g o ol (50 s sl il o

Sy

6,885 pinendl CJB o daad lalS &SI SSg58l fol g s
13,5 lasslis ol g 5)lidss e § 6L ool (sl
OB X T0b b aslie jo (uilseS B, ol glailo i iy
[o] WL suils b
ariz bib (aisel sloaslin 5l sl o8 S5 w0
U (s P9 K00 diz 90 &y g MBS0 S | Shga (o
7S 4zl (55555 5 p3Y seelinibse (S sln a5 les s
slaxiwll ;ljgel mils Caslls poe Judo a5 Canl ool a5 b onlds
@ bgye cdwjae )0 055 ogill sl ol pails, ESlae a4 )0
sk [F] col ol lallss (o3l 5 (hi90] slagsis,
SFn o wles,S sl ey g SBj50l slapias
Myl g e Ghigel 50 1y Sllod QU 5 alibl> wiile o LUl
5 bl ool (o Gly (Lelow lagyses] e 5 aiilo oo
P S i Gl 2525 0 S a0 Slae ity
i ol 5l s0game 5 Sz Ll (09700 g iy o (]
b 2bls Gl Lol 105 g0 28 00y g Slasiinl slagygesl o cldse o
1y iy 3,509, [V] 08 o oy (5 y5a8 Cormnl IS 5 (S5) 0 Tams
5ol yu8 ol 15 edly (hoo 4y (gt oS ani lgi o0
Oligelmils 5l (B 5 0gdice (w950 50 Vb Dlyad S 5 (glalixd
Gigo )l 5 Dglite (LBgel (slahg) g olaxiul g lacslee b
P90l 550 9 BeSl Laslasiul 5l gk a5 slaigTay saigd ol
Ay Caely g aisS el ol ljgel mils (5l (B 05Kl g Wil sed
1y Goisel 4 ol el 5L cnlpls aisds sod Jlo (6,58 slaasy 8
Se 4l daaz slay) 0)lys Bl 5 (o) A g 03NS s
Sl o 5 Al (Lo sla Ul 5| oS 5 B850 9 [A]
Slasl 4y oliws gl dasrs posd g ol g 6,8 500 o ol 3l a8
0SB g8 bl 2 5 08 g0 SaS (Sim b olaizl iy & 255 L
sl Ginds bl 2ol Ly 0 eized 5 923 s Liall | ool
a5k Ol Bge See 4l aliun) psthe oS Sl S8 e
S55 G 5 g bl a8 aien LS igal ol a5 el szl
bl g aipd oo drwgd g Cugli | 095 g8 blas g aunlid oo s |
shas cails jleslatnl b Jlo ue j0 0isS o ol 1) 095 Grs

w

doddo

oy )3 (B (SS9 58Ul g0 il g (slail iz ol > 5o
[V el 0,5 sloml (b35al 50 ofzgal ils o8 lie (n g slagsbs, 5
S LT Al g b ke e 41200 Jlo Lo (b anls
cely gola GBIl cpl g ool Gialidl Ghgel oS slailu,aiz
oolol 095 o Jl38le 5 g )5 e LS, B (ol iy
Sl gl Hoeb b aS 03,5 cojl (L (A5l 4k 4 g, 00l
Olyedr (2l SESls ol coliul 0508 jsbay (5 SaeslS W
e Sl 5 Ryl s @ polee bl i I sy
S ol il i s ey i o 7] i S
iyl g) Bime JUIS g0 (slyls ladl jo ledbl (o3ls s
LU cpl 5 plaS e ol (S 15l 9 (g ls 15l
Jols sl bl 5l eslinal glailejaiz [Y] aijls (gogume b )l
5 S g b polal dalas (gt ) Slacgame Bo)b 5 lyione
Lol g adauly &b 5l aes s ojlal )5 &y a8 ol bayiorond]
Sy S 8 Lol b g il axils Jolsd S o8 5> jeali)l;
U] 4y oy (gl o, a5 sl 5,05 gl iz Lo
Slailoyaiz (o Sle a4 s o b4 Sledbl alix,
S sl ol g pmelS bls) glapiaes  gMesaze
sl s Jl obnl |, Sl Sso 5 SudlS o e gladSas
Joline (g 5ol 4 sl el gl o 3l oolizsl B [1] 038 o
o 2 pgal Sy bl b wilgn 0ai ) Sol a5 was o F ) Sl
Slaal [F] asay lae sodallyl Clas 4 woxie Sledbl pls
SRS iz lacusdye 5| S0l sl el jaiz (ajsal
ok ;0 &5 (gl il (sl cuo b slml gl slaceaS L
5 S 9 LSS Gl places b olnl s oUly el
ol 653k S lee i Bua b jgel il plo (Suslosl
Fhb oy del cdn (el 039> phlicale jI (S onle
Lol il o g0alS SIS sty sl otz bjge] &Y pame
LalS g sl 51 oo SIS b dslio o o) 1515 gl oz
skt 5 SLalS slazad &) 5 5l g ol 35,05 n 3 iy
ol K0Sy S gl y3 pslal 5 SlolS @l)) i plad Ol Jol
iz bol (gr9r0me pslai 5 OlalS aile, Bl 4 sploed]

Ol laay (6,L8F el LB o pglas g SlalS @8l pws



F. Hasani Jafari et al.

(AYY) OlKas g 6 piz> ws wiliS

Allas (F i b (55900508 9 Slil (5D )b @) sl 0!
(15 5 )ledg) e )50 99 4y Conl 3o a5 (jgel s
s alibls oisu il wsd plovl (4 5 S5 (JSD) e s
Sledbl g asan uils 4 g b lolies (6 80k 5 b oo a3l
5 e Cobge sl (hyjl S 4 0sd e el LS
YL e s ld 01Kl g 055l o ol gal il yo 5 S0l
Slgme hyeel b ae) o silie olidss VY] Wb
o 550 ol s 5l 3 5 b 52557 300 5 b ol
ao i 5o el o plol ligel s 389e g p Al
5 sheans S8ty 38l o cllSS ule slaslejaas Jfnlols las
Sl eslaml ols oylid Koo camgs [VF] cnl fige olael ils 05Kl
S o] el S olieeliils s uSob iulidl jo slale uis
35 B335 el o Slies eSieo ol ol bt ;S Shasy
gloazil, [VF] cul sole lzeel tals 5l 5YL Bage (hgm g 5,5
@bl S 4y lS p B8ge (290 2 e (b9l ST Shegy
38 Sl Sl @l ol b g sges anli 1) olgelils
@bl S 4 GlS Gl Caz Gdse Sisr 2 B Shisel
IVl el ools Hlas (6,550 Gubos ams [V V] el olge] gzl
S35 cale 3B )l g ole S r oagae g g ool
ezt o Slee a5 ol plis ams s Gubiss o [A] el
i BB Bge (hee 6 pSoilul (s, 5l alesal, ljgal il
S35 56 6050l 1 33ge bem ol (Las 6,508 4t [VA] col
Slidos o [V ] cul 5,50 Sliws 5355 0 Al § Loe
2ud (oyy Oyl Bl 65Tl p (hjsel laileaiz asis
ol Sz ) g8 alais e glails iz ) ooliul 31 oy o
g Elyl g g p sl jaiz 3B (50,55 oy )T chndalai
oen Allis 4y g ous coliiul T b Las pe ojle g (ied Ssnte sl
S92 4bdS Sladios [0 S BIE adly s .l oais aislo 3840
(390 oep Al > p slilu o> cisu il a5 ol l ol
B9 oy p Wlgion pl> Byb 5l B Gl g 0aiS (o plaix
2 il jaiz 3wl 4 S g e 40835 Slagies 4 4z g3 b
J> JYVYYYYYF] G50l il e Jleass sleojle
4 b [YAYAX ] 058 oy DB Si 5 [YOTPYV] dls
50 alie Kamgh adais 5 Lieeh ol dlus i 53 asl
Jo o8l sl (s sl I3l 5 plnta) 5251 513800 5 L e
9009 (2 |o5l.c o0 LSJ‘J.‘.)‘ u‘)y—‘w‘b d—"?" u“5‘° » dlo
ooliiul b1y 3890 g slylo oyf5g0] 2ils Silg3 co gl opl pll
SIS o gt et 5 B s S sl Ul o 45 ol
asl il cotte b laile i il 9 05 55l o b

Sloy b ollgs cpl 5l as cbls ax o5 b Jdow slo Gblgy )
B Jaliga i |, s anlgy oS5 45 osd e oolitul
ooyl iS5 slmsl ol 35 (sl Ul oS anylio 5 b3
o8l 4y los sl olley ol o ian 9 Slpidon e o
st 3 oy Dygody Al gel o5 ) il b wiS e S8
59> 511 2Ulgs g9 aw cnl Jolss (3390 9 (Bgal ol 8155 50
[Ve] ases o ol

igel Dlamsto g dus e 50 005y sloJlo a5 el S3 4y p3Y
3y 5l ol amd e S 1) 98 S (S0l oot i
jslse ob 4 (Faiy yo ]y 053 glacadise o (deaxd sbowSS
@ 1) dwyie o seelitils ja cudise Jluixl wialys o lae
ol aliss sl ol (o9 S B85 5 e il S1as
Oligal il aS 6 yabas .l Lo )l 31 sloo S cads oloo| Claal
5 S O a5 arsl 4l |y uild ol Ul cilises glagSI L
D] sl bls o 2 5 RSy 955 a2 5 oo 2Uls3
Oligelils Bl 095 Cdy yiy 4 Conl (pl (St g0l [Ste
Slr Sy g Loyl 5 aitd axgi Sye )0 a5 Ao ools
Ol 5l golass aS sl pl a5 0138 sed (Bl K0 f5eel siils
390l 55 o] s b 5 Gls 8 (e Sundse ;0 a5 el
il s OIS @ Sl e Sl CoyA i Sabes
S o0 bl (BgSB09S (09Khn o g Wi s SO £9090
e (nl & M Sy Al v 0 &5 (Sligel il (pn
Al (i 50 i Cpiy 4 g3l & g bl & a5 i e
21y gl il o Cudbas b oS (B wul labee Ll ol 5o
San opl 4 Gbiews slp o]y e g wiluy SSTas 4 dse
L o s b g0l il b conlads loe 5l (slos ynd ciuls sl
szl b 31 ol sl ansls |, asS 5 LUlg il lagS)
hos 5 e ((Jdow Uy Jols (Ul aw (559 5 3390 Sh92
[8] el ool BB 5501l 4o

b ol ezl ol ()15 Culs, a5 0 IS sl bl s az g L
5o g oS Lais 1) 093 Lul it ailyn B ansl (e g @ XLlos
oS gy A 0l 4y oS sl ilate LS Syt eyl (sl
AL taglgl S ka o g A (LS slao o p Llus
g o4 el s ppe (29,5 Olgiear il 5 Sl D950 S
[VV] ogi

(oIS e dllae WLl 525l 5 (g 5l eadiolnl JLa8 g (2w L
otals sloel, 51 (S ligel il garailys ala g (oo ps Sl o3
sl psle Goys g0 Glisal iy (F9)55 e bl g 05l
Alae a3l 0926 351 5l )5 alddl>  jLad Jds @ S (S-S
g Allas @)l 5 (pailejlu (b CudsS L g 3580 Sl (o)
o b b Kos ojle 4 VY] conl bas o bjgal (slyione
ol 39 s slaml 0si ol 4 oMbl &) bs, Lo 4 By



Tech. of Edu. J. 19(3): 829-841, Summer 2025

(AYY)

1F+F olewoli o o o )9 H\L?.‘,ﬁ)‘}o/—‘;)jw sole d gl

BB bsn A Y ) e QAN D F XY Ll
Uhen 5 (TE YT Y V) WY 8 0A AV A8 00 AF O 0)
5 Cel (FF FO VT XV XY VY P VA NANY VP V0) los
Yoo N=dams (L) oS0 Gl my b slw
5 e S g @i ol O=Jle 5 Fross Fobawgie
FB Ggy0 Slaod el i 5 a5 020 oo oLas (VWAY) ] Ken
g aelighayy U5 (slp gligyS Gl calpd 5 ol o555 o3
o 25l s 09530 e <AV B < IVE o T gl ol 00,5
oslo b JouB LB 53l asl iy jLislo a5 5y ol wge ole
ol 3 958 oo b 1) Jae 2l 2555 slaasls 4l 5 5l
(S pole plaastie jl 8 Ve g olg) e sl sl
30l 2y0 5 oalsS i sl 5 Loal, Glalial pgle opo (lalae
15 el Cawsdy <AV Flis,S Gl ba, b e o] bl b adls
$go (h9p i polaieds gy el I S8 Ghegl 0l
O 10 eSS )5S0 aslitamy psle ayd 5o (ligel il
bl 55T 1530 5 b el 09,5 0 9 28,5 plowl (8590l Al
@75 pole Sl Alas pon 93 (i D jpgody 7S 095 g
(bgy o)) O Jad d(giladels G5 ¥ Jad Jol) pieds by
SNV ad (55 ) A Jad g 5 (B559) Vo9 P Jad
SN Jad (S Gla i) Jad (S S o SoS
J992) b ey dudr A 3 (eilos LNV Jad (oS 612
G (g (el (9 5 pole oyd Goisel izl e 00 0)
Okl a5 S8l Cosl oy b (lisal s les (358
50,5 oSS Toazms 1) aeli i yljgel jidls o cijgel lid>
osls Juloeigas 205 (gl aiads gzl ytunl oasl i 5 5l aosls e
slogge;l axle blawl Ll 5 aeog )bl sl Sl
YY a5 (SPSS) sylel by 5o als o Jits (5 ol 55

A% oolawl

5 ohgeloile osSs el puiinns j5boay ilgs go pladl () &5
g 090 o] pualecidye (hem lil g (Soig iSUl (b0l piass
gl 53 1y Ohselotils Wisiie (e nl el pas (pizmen
0o 8 &S5 Gl 285 S0 0 b iren 5 4S5 Jlad 8 ol ST 8
Jolo) pll pils by o2 pole (gl ol o LS 9,06
S50 S ey 9 s by e i s3ledslS WIS sla L s
b oS lp Kz o5 la S8 S (LS SasS LS
o slagialejl el b wys ool slgiome yiion g 039 (uiles
e lagilesl bl Glej amy ool j0 5z 5 0xS 0 D5
MRl )8 S oo eors plisaliils a1y ool slaas e
5o hee slagiales] ot b wlgi oo plots] 9351 8500l
Plose > 0 (T GB590T b Gold 50 o g aalS” g0l tils aiy o
930205 098 Gligel tile (hgn Cogii el g 03,5 S8 s ol
Sl s b oadadss glyime (Bi00l 1l annlie jolo Godod Sun
ose » Al Jo 0% ol (i sl 5 plest! 58T

D 975 psle oyt 50 gl (el il Bge

G (99

Tl b chalesl 4 g5 ) 2l eg a5l Lol gl b,
ol gy (s lel dmelr 05 8 09,5 L (905l m 9 030500
seeliadlo VAV - slawi b 2,8 50 ¥oasb ol oleel ils coles
Sl joaiz & g0 )’yb;;;lo Fooolaw 4 diged pzx> a5 0y
).5J Y- J)...S 9 ).c.t Y- u,....oLa)T 05; 99 O g R W) ul?cu‘ “;QLAJ
Bge Lhgn it bl gly Weols syglo S Il s S I8
wL.u‘).v oMu,uLujl Mbw).o afasl.c w)b o U‘)}‘;‘U'“Jb
Syl 9 955,955 3 aibiul el s Sl pole () slaJad
Oior adlie ¥ ol 5 15w Y& sl)ls deli iy ool 0gr oY+ Y)

pole (0 )3 Olygel ls 33ge (hem slal Cushi 5 pleaial Jl8le 5 L e 05 szl 0925 1) Jgur
Table 1: Steps to implement teaching with Inspire software and strengthen students' dimensions of successful intelligence in science lessons
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simulation to demonstrate the paper
.production and recycling processes
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Using interactive software animations
to display plate movement and

.geological phenomena
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View simulation of paper production
steps in software, solve the problem
.of waste reduction
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View an interactive animation of plate

movement and earthquake formation,
and design a project to deal with

.earthquake hazards

heo A5 Erose el
The role of the teacher Subject session
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production and the importance of Chapter 3: Paper Mill Sessionl
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Explaining geological phenomena Chapter 5: Dynamic Session 2

and the causes of their
occurrence, raising issues about

.dealing with earthquakes

Earth (Earthquakes,
Volcanoes, and Plate
Movement)
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Table 2: Descriptive characteristics of research variables in the pre-test and post-test of the Successful intelligence in the science lesson
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Mean The standard deviation Mean The standard deviation
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Analytical intelligence O3 om
P> % Post-test
2.25 1.76 431 132 Deas
Creative intelligence
2.02 2.27 416 1.92 whos o
Practical intelligence
237 353 4.41 2.64 S5 oy
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2.83 1.37 2.29 125 kel e
Analytical intelligence
225 176 252 1.77 S g i
Creative intelligence 0903l i
P Pre-test
2.02 2.27 1.95 2.28 o9
Practical intelligence
2.37 3.53 2.26 3.19 S5 oyl
Total score
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Table 3: Kolmogorov-Smirnov test to examine the normality of data in the Successful intelligence
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Normal Normal Practical intelligence
Lo s .
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Table 4: Box test to check the covariance of dependent variables
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Table 5: The results of Levene's test on the equality of variances
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Df1 Df2 Significa nce level Research
1.65 1 38 0.29 kel e
Analytical intelligence
111 1 38 011 B Fge
Creative intelligence
1.07 1 38 0.25 whos 0
Practical intelligence
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Table 6: Four types of tests to determine the Successful intelligence between the experimental and control groups
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F Freedom Significance ETA Statistical
Value Df degree error level Coefficient power
5
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Piley effect
} laeY
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Wilks Lambda
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Table 7: Analysis of covariance to examine the differences between the two groups
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Table 8: The results of t-test to compare the mean scores of the pre-t and post-test in behavioral testing between the experimental and control groups

D lirabl o

do 0

o eSilee dunlio jshaieds (5 (y505

T-test to compare the mean
95% confidence level
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Table 9: The results of t-test to compare the means of pre-test and post-test in Successful intelligence measurements between experimental and control groups
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