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ABSTRACT

With the expansion of e-learning, evaluating the quality of Learning Management Systems
in educational institutions became increasingly important. In this regard, this research was
conducted with the aim of evaluating the quality of the e-learning management system at
Shahid Rajaee Teacher Training University based on Marshall and Mitchell's E-Learning
Maturity Model. In terms of purpose, this study was applied, and in terms of method, it was
descriptive-survey. The statistical population of the research consisted of all 160 Master's
students at the E-Learning Center of Shahid Rajaee Teacher Training University during the
2024-2025 academic year, from which 113 individuals were selected through simple
random sampling. The data collection tool was the standard Marshall and Mitchell (2007)
E-Learning Maturity Model questionnaire. Data were analyzed using SPSS software, one-
sample t-tests, and the Friedman test. The results showed that the maturity levels of the
"Management” and "Planning” dimensions were above average and possessed appropriate
quality, while the "Delivery," "Definition,” and "Optimization" dimensions were at an
average level and required improvement. The findings indicated that the quality of the e-
learning management system at Shahid Rajaee Teacher Training University possessed the
necessary quality in the "Management Maturity” and "Planning” levels and provided the
required infrastructure for delivering sustainable e-learning; however, serious measures
were required to strengthen other aspects and dimensions.

Keywords: Evaluation, Quality, Learning management system, E-learning maturity model.
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Extended Abstract

Introduction

The rapid proliferation of emerging technologies and the growing
availability of digital resources have reshaped the landscape of higher
education. Universities are increasingly confronted with rising demand
for educational services, the imperative of supporting lifelong learning,
and the necessity of integrating technology into instructional delivery.
A central component of this digital transformation is the Learning
Management System (LMS), which functions as a comprehensive
electronic platform for organizing, delivering, and managing
instructional content and learning activities. LMSs offer educators a
wide array of tools that enhance the effectiveness of content delivery
However, the implementation of an LMS alone does not ensure
instructional quality or successful learning outcomes. Empirical studies
indicate that many higher education institutions continue to face
substantial challenges in realizing high-quality learning, despite
significant investments in e-learning infrastructures. These concerns
highlight the critical need for systematic evaluation of LMS quality to
ensure that digital learning environments effectively support
pedagogical goals. As a core component of accountability and
continuous improvement, quality assurance in higher education plays a
pivotal role in enhancing the efficiency of teaching and learning
processes and in ensuring that institutions achieve the desired
educational outcomes. The present study is grounded in the E-Learning
Maturity Model(eMM)developed by Marshall and Mitchell. This model
provides a comprehensive framework for evaluating and comparing the
capabilities of educational institutions in developing, implementing,
and sustaining e-learning initiatives. The eMM is derived from the
principles of the Capability Maturity Model (CMM) and the SPICE
methodology, emphasizing the importance of repeatable, high-quality,
and process-driven practices (Marshall, 2007). A distinguishing feature
of this model is that it does not rank or classify institutions; rather, it
identifies process-level strengths and weaknesses, thereby offering
strategic insights to support continuous improvement (Marshall, 2012).
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Research Question(s)

1. What is the current status of the quality of the Learning Management
System at Shahid Rajaee Teacher Training University based on the
Marshall and Mitchell E-Learning Maturity Model?

2. How is each of the five dimensions of the E-Learning Maturity
Model—Delivery, Planning, Definition, Management, and
Optimization—evaluated within the university’s Learning
Management System?

3. Which dimensions of the E-Learning Maturity Model differ
significantly from the average level, and what is their corresponding
maturity status?

Literature Review

The E-Learning Maturity Model (eMM), developed by Marshall and Mitchell
(2007, 2012), provides a structured approach to assessing institutional
readiness and maturity in e-learning implementation. Unlike other evaluation
models that primarily focus on system functionality or user satisfaction, eMM
emphasizes process quality and sustainability. The model comprises five
dimensions—Delivery, Planning, Definition, Management, and
Optimization—and assesses institutions’ strengths and weaknesses in each
area, offering strategic guidance for continuous improvement. Several studies
have applied eMM to evaluate LMS quality in higher education institutions,
demonstrating its utility in identifying gaps and promoting process-oriented
improvements (Marshall, 2012; Harward et al., 2014). Overall, the literature
indicates that while LMS adoption has become widespread, ensuring
effective, sustainable, and high-quality e-learning requires systematic
evaluation frameworks such as eMM. These frameworks help institutions
move beyond technological deployment toward comprehensive, process-
driven, and quality-focused e-learning practices.

Methodology

The present study is classified as applied research in terms of its
objective and adopts a descriptive-survey design with a quantitative
approach for data collection. The statistical population comprised all
160 master’s students enrolled in the E-Learning Center at Shahid
Rajaee Teacher Training University during the 2023-2024 academic
year, including fields such as Educational Management and Curriculum
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Planning. Using the Krejcie and Morgan table, a sample of 113 students
was selected through simple random sampling. Data were collected
using the standardized Marshall and Mitchell (2007) E-Learning
Maturity Model questionnaire. This instrument consisted of 21 closed-
ended items measuring the five process dimensions of the model. The

distribution of items was as follows: Delivery (10 items), Planning (4
items), Definition (2 items), Management (4 items), and Optimization
(1 item). Responses were recorded on a five-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree). The face validity of the
questionnaire was confirmed through expert judgment, including
consultation with eight faculty members, advisors, and educational
technology specialists, ensuring that the items aligned with the research
objectives. Reliability was assessed using Cronbach’s alpha. In a pilot
study, the overall reliability of the questionnaire was calculated at 0.96,
indicating a very high level of internal consistency. Collected data were
analyzed using SPSS version 16.

Results

The findings revealed that the “Management” and ‘Planning”
dimensions demonstrated above-average maturity levels and
satisfactory quality. In contrast, the dimensions of “Delivery,”
“Definition,” and “Optimization” were rated at an average level,
indicating the need for further improvement. Overall, the results
suggest that while the LMS at Shahid Rajaee Teacher Training
University possesses adequate managerial and planning maturity to
support sustainable e-learning, substantial efforts are required to
enhance its performance across other dimensions.

Discussion and Conclusion

The findings of this study indicate that the Learning Management
System (LMS) at Shahid Rajaee Teacher Training University is
currently at a critical transitional stage. Successful progress in
managerial and planning maturity has established the foundational
conditions necessary for sustainability. By shifting the focus from
product-based evaluation models (such as McCall or ISO 9126) to
process-based assessment, this study demonstrates that the university
needs to strengthen the dimensions of Delivery, Definition, and
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institutionalize Continuous Improvement to achieve excellence.
Ultimately, attaining excellence in e-learning requires a paradigm shift:
moving from quality management to a quality culture, from process
control to continuous improvement, and from minimal satisfaction to
excellence in the learning experience. Such a transformation is not
merely an option but an inevitable necessity for a university entrusted
with training future educators and ensuring its competitiveness in the
higher education landscape.
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ABSTRACT

The present study was conducted using a qualitative research method of synthesis
research with the aim of identifying the competencies of teachers for the flipped
classroom. The sources studied include all valid articles in this field in the period
from 2015 to 2024. According to a systematic search in databases, 289 scientific
documents were identified and 44 studies were selected for the final analysis
based on the input criteria. To provide information, a worksheet designed by the
researcher was used to report and record the information of the primary research.
The direction of the analysis of the findings was the six-stage model of Roberts'
synthesis research. According to the findings obtained, the competencies of
teachers for the flipped classroom were presented. Accordingly, 7 components
were identified: social, individual, managerial, technological literacy, monitoring
and evaluation, and design, with 24 sub-themes, which include a total of 168 basic
themes. According to the results obtained from the findings, it is suggested that
specific practical measures be considered in the professional development of
teachers regarding the promotion of technological literacy, monitoring and
evaluating students in virtual environments, and how to manage students in
flipped classrooms.
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Extended Abstract

Introduction

The rapid advancement of new technologies has significantly impacted
traditional teaching methods. The rise of blended and flipped learning
approaches, integrating online and offline teaching methods, has provided
opportunities to promote virtual learning in educational institutions. Flipped
learning, a novel teaching method, is increasingly being adopted worldwide,
and it aims to improve learner engagement, interaction, and knowledge
retention by shifting direct instruction outside the classroom, transforming the
classroom into a dynamic, interactive environment. In this context, the
competencies required by teachers for effective flipped classroom
implementation have gained significant attention. Teachers’ competencies,
which include knowledge, skills, and attitudes, are crucial for the successful
application of flipped learning in educational settings (Van Werven et al.,
2023). The success of any educational system is heavily reliant on the
teachers’ abilities and the development of their professional competencies,
especially in the context of new educational paradigms like flipped
classrooms. Therefore, identifying and fostering the necessary competencies
for teachers to effectively implement flipped classrooms is a critical area of
focus.

Research Questions
1. What are the key competencies required for teachers in flipped
classrooms?

2. How do these competencies affect the implementation and effectiveness
of flipped learning in educational settings?

3. What are the challenges and barriers in developing these competencies in
teachers?

4. What practical strategies can be developed to enhance teachers'
competencies for flipped classrooms?

Literature Review

The shift from traditional to technology-enhanced teaching models has been
increasingly noted in educational research. Studies have emphasized that
flipped classrooms enhance learner engagement and foster greater interaction
and critical thinking (Abushammala, 2019). Recent research highlights the
need for teachers to develop specific competencies to effectively manage
flipped classroom environments. These competencies span across areas such
as technological literacy, pedagogical skills, classroom management, and the
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ability to foster a collaborative learning environment (Quvvatov & Quvvatov,
2024). Other studies indicate that while flipped learning offers numerous
benefits, such as increased student engagement and improved learning
outcomes, it also demands significant changes in the roles and responsibilities
of both teachers and students (Velayatipour, 2022; Wang et al., 2024).

Research on teacher competencies in the context of flipped classrooms
shows that teachers must possess technological skills to effectively use digital
tools, pedagogical strategies to engage students, and assessment techniques to
monitor learning progress in virtual environments (Park & Doo, 2024). These
competencies are crucial for creating an active learning environment where
students are not only passive recipients of information but also active
participants in the learning process (Smith & Gillespie, 2023).

Methodology

This research employs a qualitative synthesis methodology aimed at
identifying the competencies teachers need for effective flipped classroom
implementation. A systematic search of scholarly articles from 2015 to 2024
was conducted, resulting in the identification of 289 documents. Based on
predefined inclusion criteria, 44 studies were selected for final analysis. Data
collection was conducted using a researcher-designed worksheet to report and
document the findings of the selected studies. The data were analyzed using
Roberts’ six-stage synthesis framework. The study aims to synthesize existing
research and identify the key competencies required for teachers in flipped
classrooms.

Findings

The study identified seven main competency areas required for teachers in
flipped classrooms: social, individual, managerial, technological literacy,
supervision and assessment, and instructional design. These areas included 24
sub-competencies and, in total, amounted to 168 foundational competencies.
The results underscore the importance of technological skills, as well as the
ability to manage virtual classrooms effectively and engage students in
interactive, problem-solving activities. These competencies align with the
shift in teaching strategies where teachers play a facilitative role, guiding
students through collaborative and self-directed learning.

Conclusion

The research highlights that teacher competencies in flipped classrooms are
multifaceted and essential for the successful implementation of this innovative
educational approach. The competencies identified in this study—ranging
from technological proficiency to effective classroom management—are
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critical for creating an engaging and productive learning environment. The
study suggests that targeted professional development strategies focusing on
enhancing these competencies, particularly in the areas of technological
literacy and student assessment in virtual settings, should be prioritized.
Further, the integration of these competencies into teacher training programs
can contribute to the effective adoption of flipped learning methodologies,
ultimately leading to improved educational outcomes.
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ABSTRACT

The objective of this research was to examine the influence of the Unified
Theory of Acceptance and Use of Technology (UTAUT) on the adoption of
innovative technological tools among physical education teachers. This study
employed a quantitative approach and utilized structural equation modeling
techniques via SmartPLS software. A purposive sampling method was used
to select a sample of 100 physical education teachers. Data were collected and
analyzed using a standardized questionnaire based on UTAUT constructs. The
findings revealed that the four primary factors—performance expectancy,
effort expectancy, social influence, and facilitating conditions—had a positive
and significant impact on teachers' behavioral intention to use technology.
Specifically, effort expectancy was found to be the weakest predictor of usage
intention, while facilitating conditions exerted the strongest influence. These
results corroborate the necessity of adopting a multifaceted approach,
encompassing the provision of evidence regarding technological benefits,
designing user-friendly interfaces, fostering a supportive culture, and ensuring
adequate infrastructure to enhance the acceptance of these tools among
physical education teachers. These findings may assist education
policymakers in developing effective strategies for implementing new
technologies in educational settings.
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Extended Abstract

Introduction

Digital learning has emerged as a defining characteristic of the 21st
century. Educational institutions have adopted digital learning
approaches and invested in information and communication
technologies to meet growing educational demands in developing
countries (Karami Shirazi, Mashinchi, & Hashemi, 2025). The younger
generation, as primary technology users, has become heavily dependent
on technological tools for learning, requiring more advanced,
technology-equipped educational environments (Nandwani & Khan,
2016).

The Unified Theory of Acceptance and Use of Technology
(UTAUT) has become a prominent framework for examining
technology acceptance, integrating constructs from established theories
including the Technology Acceptance Model (TAM), Theory of
Reasoned Action (TRA), and Innovation Diffusion Theory (Venkatesh
et al., 2003; Al-Zabon et al., 2021). Teachers face fundamental
challenges in technology-enhanced learning environments and must
develop the necessary skills for integration into the Fourth Industrial
Revolution (Cho, Park, & Lim, 2018; Tomczyk, 2018).

In physical education, innovative technologies such as interactive
software, educational videos, and augmented reality devices offer
potential for improving instructional methods and student engagement
(Al-Zabon et al., 2021). However, limited research has examined
UTAUT factors among physical education teachers. Applying the
UTAUT framework in physical education could enhance teaching
quality, student engagement, and technological capabilities in this field.

Literature Review

Previous research has identified various factors influencing teachers'
technology acceptance. Al-Gori (2021) found that performance
expectancy and effort expectancy significantly influence teachers'
behavioral intention in Saudi Arabia. Gumusoglu and Emel (2017)
emphasized that all four UTAUT constructs affect technology intention
and usage. Nandwani and Khan (2016) demonstrated that social
influence, facilitating conditions, and self-efficacy positively influence
teachers' technology intention, while computer anxiety has negative
effects. Gibbon (2009) reported that physical education teachers have
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positive attitudes toward technology but face barriers, including budget
and training limitations.

Despite extensive research on technology acceptance in education, a
research gap exists regarding physical education teachers specifically.
Physical education teachers may have different attitudes toward
technology due to the practical nature of their discipline and unique
classroom environments. This study addresses this gap by examining
how performance expectancy, effort expectancy, social influence, and
facilitating conditions affect physical education teachers' technology
acceptance.

Methodology

This quantitative study examined UTAUT's impact on physical
education teachers using structural equation modeling with SmartPLS.
The sample comprised 100 physical education teachers from East
Azerbaijan Province, selected through purposive sampling based on
minimum two years of experience and technology training participation
(Moradi & Mirsalimi, 2018). Data were collected using the
standardized UTAUT questionnaire (Venkatesh et al., 2003) with 18
items measuring performance expectancy, effort expectancy, social
influence, and facilitating conditions on a Likert scale. Validity and
reliability were assessed through factor loadings, Cronbach's alpha,
composite reliability, and convergent/discriminant validity.

Results

Measurement Model Assessment

Table 1 presents the results for average variance extracted (AVE),
composite reliability, and Cronbach's alpha indices.

Table 1. Average Variance Extracted, Composite Reliability, and Cronbach's
Alpha Indices

Research Variables Cronbach's  Composite Average Variance

Alpha Reliability Extracted
Effort Expectancy 0.761 0.865 0.684
Performance 0.839 0.892 0.673

Expectancy
Social Influence 0.892 0.933 0.823
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Facilitating 0.890 0.925 0.755
Conditions
Behavioral Intention 0.872 0.921 0.796

Structural Model Testing
Table 2 shows the path coefficients, standard deviations, t-statistics, and
significance levels for each path in the technology use model among
physical education teachers.

Table 2. Path Coefficients and T-Test Results for Structural Model

Research Variables Path Standard T- Significance
Coefficient Deviation Statistic Level

Effort Expectancy — 0.109 0.051 211 0.035

Behavioral Intention

Performance 0.168 0.056 2.99 0.003

Expectancy —
Behavioral Intention

Social Influence — 0.216 0.057 3.75 0.001
Behavioral Intention
Facilitating 0.455 0.075 6.05 0.001

Conditions —
Behavioral Intention

Based on the results in Table 2, the path coefficients for effort
expectancy, performance expectancy, social influence, and facilitating
conditions are significant at the 0.05 error level. Therefore, it can be
concluded that effort expectancy, performance expectancy, social
influence, and facilitating conditions have positive and significant
effects on behavioral intention to use technology among physical
education teachers.

Conclusion

This study investigated the impact of the Unified Theory of Acceptance
and Use of Technology (UTAUT) on physical education teachers'
adoption of innovative technological tools. Using partial least squares
analysis, the study found that performance expectancy had a positive
and significant effect on behavioral intention, though the effect was
relatively small. Effort expectancy also showed a positive but limited
significant impact, indicating that teachers' perception of ease of use
moderately influences their intention to adopt technology. Social
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influence demonstrated a notable effect, suggesting that encouragement
from school administrators, supervisors, and colleagues significantly
affects teachers' willingness to use technological tools. Most
importantly, facilitating conditions showed the strongest impact,
indicating that access to infrastructure, resources, technical support, and
proper training plays a crucial role in teachers' intention to adopt new
technologies in physical education. The study concludes with practical
recommendations across five key areas: enhancing performance
expectations through workshops and case studies, improving effort
expectations through comprehensive training programs, strengthening
social influence through innovation festivals and professional networks,
improving facilitating conditions through dedicated budgets and
technology labs, and implementing continuous evaluation systems for
ongoing improvement.
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ABSTRACT

The present study was designed to explore the experiences and perceptions of
school principals regarding sustainable educational leadership and its role in
fostering technology-oriented learners, employing a qualitative approach with
an Interpretive phenomenology strategy. Employing a qualitative
phenomenological approach, the study involved 20 school principals from
Sanandaj selected through purposeful and snowball sampling. Inclusion
criteria comprised a minimum of three years of managerial experience,
familiarity with sustainable leadership practices, proficiency in educational
technology, and the ability to articulate experiences clearly. Data were
collected through semi-structured interviews and continued until theoretical
saturation was reached. Data analysis followed Braun and Clarke’s thematic
analysis framework, encompassing three stages: identification of basic codes,
organization into organizing themes, and synthesis into overarching themes.
Findings revealed that principals perceive sustainable educational leadership
as a multidimensional and meaning-oriented approach, encompassing the
guidance of technological transformation, teacher empowerment, fostering a
professional culture, and consolidating a coherent digital ecosystem within
schools. Key components include leading sustainable technological change,
enhancing teachers’ digital capacity, promoting educational equity, and
structuring a resilient school digital environment.
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Extended Abstract

Introduction

The rapid expansion of digital technologies and their deep penetration
into educational systems have fundamentally reshaped expectations of
school leadership in the twenty-first century. Schools are no longer
viewed merely as sites for knowledge transmission but as dynamic
learning organizations responsible for preparing learners who can
navigate, interpret, and ethically use technology in complex social and
educational contexts. In this regard, sustainable educational leadership
has emerged as a critical framework that transcends short-term
technological adoption and emphasizes long-term capacity building,
equity, organizational learning, and cultural coherence. Sustainable
leadership in schools seeks to harmonize technological innovation with
pedagogical meaning, professional development, and institutional
resilience, thereby creating conditions under which technology-
oriented learners can be cultivated in a purposeful and enduring manner.
Despite growing attention to digital leadership, much of the existing
practice remains fragmented, instrumental, and technology-centered
rather than learner-centered and sustainability-oriented. This gap
highlights the need to explore how school leaders themselves
understand and experience sustainable educational leadership and how
they perceive its role in fostering learners who are not only
technologically skilled but also self-directed, adaptive, and reflective.
The present study responds to this need by examining the lived
experiences and perceptions of school principals in Sanandaj, focusing
on how sustainable educational leadership is enacted and how it shapes
technology-oriented learning environments.

Literature Review

Oygur (2024), in a study examining stakeholders’ perspectives on
technology integration and the role of educational leadership in
sustainable inclusive education, provides important empirical insights
that inform the present research. Oygur’s findings revealed that existing
technological infrastructures in many schools were insufficient to fully
realize the goals of sustainable inclusive education and required
systematic development and leadership-driven investment. Faculty
members emphasized the necessity of embedding specialized courses
on sustainable inclusive education within teacher education programs,
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highlighting leadership’s role in shaping professional preparation.
Teachers, meanwhile, perceived technology as a valuable facilitator of
inclusive teaching practices, continuous learning, and effective
instruction. Collectively, these findings suggest that while stakeholders
hold diverse perspectives, they converge on the importance of
leadership in aligning technology integration with sustainability and
inclusivity goals. However, much of the literature, including Oygur’s
work, has focused on stakeholder perceptions at a general level, leaving
the experiential meanings constructed by school principals
underexplored, particularly within specific cultural and regional
contexts. This study addresses that gap by foregrounding principals’
lived experiences of sustainable educational leadership as it relates to
technology-oriented learning.

Methodology

Adopting a qualitative research design grounded in interpretive
phenomenology, the study sought to capture the depth and complexity
of principals’ experiences and the meanings they attribute to sustainable
educational leadership. The research participants consisted of twenty
school principals from Sanandaj who were selected through purposeful
and snowball sampling strategies. Inclusion criteria included a
minimum of three years of managerial experience, familiarity with
sustainable leadership concepts, functional proficiency in educational
technologies, and the ability to articulate professional experiences
clearly. Data were collected through semi-structured, in-depth
interviews that allowed participants to reflect on their leadership
practices, challenges, and beliefs regarding technology integration and
sustainability. Interviews continued until theoretical saturation was
achieved, ensuring that no substantially new themes emerged from
additional data. The analytical process followed Braun and Clarke’s
thematic analysis framework, progressing from initial coding to the
development of organizing themes and ultimately to the synthesis of
overarching themes that captured shared patterns of meaning across
participants’ accounts. To enhance trustworthiness, strategies such as
participant validation, peer debriefing, and rich, thick description were
employed throughout the research process.
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Results

The findings revealed that principals conceptualize sustainable
educational leadership as a multidimensional, meaning-oriented
approach that integrates technological transformation with human and
organizational development. Participants consistently described
sustainable leadership as a process of guiding change rather than
imposing  innovation,  emphasizing  intentionality,  gradual
implementation, and alignment with the school’s cultural and
contextual realities. One of the most salient themes concerned leading
sustainable technological change, where principals viewed their role as
creating a shared vision for technology use that supports learning goals
and avoids short-lived or superficial adoption. Another prominent
theme involved enhancing teachers’ digital capacity, with principals
highlighting professional development, mentoring, and collaborative
learning as essential mechanisms for empowering teachers to use
technology pedagogically rather than mechanically. Participants also
emphasized the importance of fostering a professional and ethical
culture that values experimentation, reflection, and mutual support,
suggesting  that technology-oriented learning flourishes in
environments characterized by trust and collective responsibility.
Additionally, principals pointed to the consolidation of a coherent
digital ecosystem within schools, where infrastructure, policies,
instructional practices, and leadership actions are aligned to support
sustainable learning. At the learner level, principals perceived clear
outcomes of sustainable leadership, including improved quality of
technology-based learning, the development of learners’ technological
and self-directed learning skills, increased engagement, and the
formation of a meaningful digital identity grounded in responsibility
and agency.

Discussion

The discussion of these findings highlights the central role of
sustainable educational leadership in shaping not only technological
practices but also the deeper cultural and pedagogical dimensions of
schooling. Consistent with Oygur (2024), the results affirm that
technology integration alone is insufficient without leadership that
prioritizes sustainability, equity, and professional capacity building.
However, this study extends existing literature by illustrating how
principals actively interpret and enact sustainability through everyday
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leadership practices, emphasizing meaning-making, coherence, and
long-term orientation. The emphasis on empowering teachers aligns
with broader research suggesting that teacher agency is a critical
mediator between leadership and student learning outcomes in
technology-rich environments. Moreover, the focus on constructing a
resilient digital ecosystem underscores the idea that sustainable
leadership operates at multiple levels simultaneously, integrating
infrastructure, human capital, and organizational culture. From this
perspective, fostering technology-oriented learners is not merely about
increasing access to digital tools but about cultivating dispositions such
as autonomy, adaptability, and reflective engagement with technology.
In conclusion, the study demonstrates that sustainable educational
leadership serves as a powerful framework for guiding schools toward
meaningful and enduring technology-oriented learning. By centering on
principals’ lived experiences, the research provides nuanced insights
into how sustainability is understood and operationalized in real school
contexts.
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ABSTRACT

Media literacy does not arise spontaneously in individuals; it becomes
possible through a coherent educational system. The aim of the present study
was to identify the components of media literacy education in the second stage
of primary school and to examine its internal validation. The research method
employed was a mixed exploratory design. In the qualitative phase, inductive
content analysis was used to develop an educational design model, while in
the quantitative phase, a survey method was applied to obtain internal
validation from experts. The statistical population in the qualitative phase
consisted of written documents and sources, whereas in the quantitative phase
it included experts in the fields of media and educational design. Sampling in
both phases was purposeful. In the qualitative phase, 61 documents most
relevant to the study’s objectives were analyzed, and in the quantitative phase,
12 experts in media and educational technology participated. Based on the
content analysis, five main categories were identified, and a conceptual model
of media literacy education was developed. These categories include: media
literacy domains, exploratory community formation, presence factor, media
literacy skills, and educational evaluation. The results of internal validation,
according to experts’ opinions, indicated that the proposed media literacy
education model possesses desirable internal validity and demonstrates the
necessary effectiveness.
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design, The second course of elementary school.
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Extended Abstract

Introduction
As digital technologies continue to influence teaching, learning, and
research, schools and universities are developing and expanding media
literacy programs to ensure that students not only use digital tools but
also critically consume and produce a variety of content (Feerrar, 2019).
Over the past decades, researchers have taken steps to address emerging
educational needs, and media literacy education programs have evolved
into different forms depending on the subject area, theoretical
perspective, or level of the education system to which they belong.
Various definitions of media literacy have been proposed
internationally (Cramer, 2015; Fedorov & Camarero, 2016; Potter,
2010, 2013). Despite differences in these definitions, common ground
can be identified. A widely accepted definition—endorsed by the
National Media Literacy Leadership Conference, the National
Association for Media Literacy Education (2020, 2023), and the Center
for Media Literacy (2002)—states that media literacy encompasses a
set of competencies related to accessing, analyzing, evaluating, and
communicating messages (Schmidt, 2013).
Research Question(s)
1. What are the main components of a media literacy education model
for second course of elementary students?
2. What is the internal validity of the proposed media literacy education
model for second course of elementary students?
Literature Review
Most studies and research in the field of media literacy in Iran have
been conducted to measure the level and status of media literacy across
various segments of Iranian society (Nematifar, Bagherzadeh, &
Kazemi, 2018; Asadi & Mirbakhsh, 2019; Mousavi, 2013;
Khodaverdizadeh, 2011; Shahin, 2011; Iranpour, 2010). In these
studies, researchers primarily examined the level of media literacy
among different groups in society.

Another set of studies in this field has focused on the impact of media
literacy on various aspects of life, including the effectiveness of media
literacy training on students’ critical thinking skills (Kermanshabhi,
Ezzeddin, & Badli, 2015) and the role of critical thinking and media



Aslani et al. | 145

literacy training in interpreting messages (Delavar & Shahhosseini,
2015). Some comparative studies have also been conducted.

A number of studies have addressed the development of media
literacy curricula. For instance, Ansari, Yousefzadeh, & Saraji (2010)
and Eidi Najafabadi, Saadatmand, & Keshtiyar (2014) designed media
literacy curriculum models for elementary school. Media literacy
curricula have also been developed for other academic levels. For
example, Mohibzadeh (2010), in his doctoral dissertation, designed and
validated a media literacy curriculum model with an emphasis on
cyberspace for first-year secondary school students. At the postgraduate
level, Golkari, Ayati, Rostami Nejad, & Taghizadeh (2012) and Rahbar,
Imam Jomeh, Hosseini Dehshiri, & Osare (2012) designed media
literacy curriculum models for student teachers.

Some studies in the field of media literacy have examined and
proposed training models. The most relevant research in this area was
conducted by Ansari, Yousefzadeh, & Saraji (2019), who presented a
media literacy training model for second-grade elementary school
students based on the principles of PBC. In this study, the media literacy
model of Chen et al. (2018) was adopted as the foundation, and the PBC
principles—which include rationality as an organizing factor, education
as a research process, the classroom as a research community, and self-
conscious thinking—were integrated into it.

Methodology

The research method employed in this study was mixed. In the
qualitative phase, the inductive qualitative content analysis method was
applied. First, a qualitative content analysis was conducted using an
inductive approach to examine theoretical foundations, models, and the
media literacy framework. Based on the results, a preliminary model
was developed. This preliminary model was then presented to
supervisors, consultants, and experts in the fields of media and
educational technology, and the necessary revisions were made.

Subsequently, an internal validation questionnaire for the model was
designed. After its validity was confirmed, the questionnaire was
distributed to additional experts. In fact, following the qualitative stage
to identify the components of the model, a quantitative descriptive-
survey method (frequency and percentage) along with a one-sample t-
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test was employed by experts to evaluate the model and determine its
internal validity. According to the results, minor revisions were made
to the model.

Conclusion

The results of this study indicate that the media literacy education
model should encompass different areas of media literacy. It was
concluded that media literacy education is not one-dimensional; rather,
it requires diversity and heterogeneity, including cognitive, aesthetic,
personal, social, and cultural dimensions. For example, in the cultural
dimension, the ability to understand and participate in a given culture
must be strengthened. Media literacy skills can be used as a means of
familiarizing oneself with different cultures and analyzing their signs
and symbols. Cultural literacy can also be taught to students through
group discussions on cultural issues, encouraging them to express their
views and provide criticism and feedback.

This study also proposes the exploratory community as a learning
method within the model, which is based on interaction, experience,
discovery, and critique. The exploratory community and media literacy
are two interconnected and complementary concepts that can enhance
the learning process and contribute to students’ personal development.
According to Grayson et al. (2010), within the exploratory community,
three main types of presence—social presence, cognitive presence, and
teaching presence—create a blended learning framework. Furthermore,
the introduction of the media literacy education model identified seven
skills that work together in a spiral of empowerment, supporting
learners’ active participation in lifelong learning through the processes
of accessing and creating messages.

In this model, instead of following a linear and predetermined path,
emphasis is placed on exploration and the sharing of experiences in the
process of knowledge construction. It is more appropriate to
conceptualize media literacy as a continuum within the education
system. Another feature of this model is its comprehensiveness, as it
incorporates the key elements and components required in an
educational design program across different areas of media literacy. In
designing this model, both international experiences and national
history related to educational models and learning environments were
taken into account.
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The features of the model presented in this article demonstrate the
necessary diversity across dimensions of media literacy, skills, media,
methods, content, and evaluation approaches. It is recommended to
create a safe and open space for communication between students and
teachers regarding their experiences and perspectives on media. In
addition, to ensure effective implementation of this model, appropriate
training should be provided to teachers and administrators within the
education system. Such training can be delivered through teacher
training courses, university programs, and both pre-service and in-
service training. Finally, the authors emphasize that teaching basic
media literacy skills should begin at the earliest levels of education.
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ABSTRACT

The present study was conducted with the aim of investigating the application of
artificial intelligence in university education and research. In terms of data
collection method, it is a qualitative study and in terms of purpose, it has an
exploratory approach. In order to extract the components of the proposed
framework, professors from Allameh Tabatabaei University (RA) who use
artificial intelligence in education and research were interviewed using purposive
sampling. Considering the frequency of extracted codes, in the categories of why
to use artificial intelligence, suggestions for optimal application, and context-
preliminaries and infrastructures, the following were most frequently and
repeatedly: increasing accuracy, literacy and education and cognition, creating
awareness and meta-awareness, and creating hardware infrastructures. After that,
in the category of perspective on application, ideas and content production, in the
category of why to use, increasing speed, in the category of how and tools, text-
video-summarization production, chatbots, and in the category of context-
preliminaries-infrastructure,  culture-building, and  creating  software
infrastructures were most frequently. Also, a model for the application of artificial
intelligence in universities has been presented in this study.
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Extended Abstract

Introduction

In today's world, technological advances are one of the most
fundamental factors shaping the transformations of society in all
economic, cultural, political and social structures. These advances and
developments can simultaneously have constructive, promising and
idealistic aspects as well as destructive and frightening aspects.
Artificial intelligence under the paradigm of the Fourth Industrial
Revolution has become one of the fateful trends of societies. The
method and method of university education have always been
influenced by technological advances, and artificial intelligence has
transformed university education with a greater speed, depth and
scope than other technologies. In examining the role of artificial
intelligence in education, having a vision and planning and changing
the nature of jobs are considered as future trends (Hosseini
Moghadam, 1402). Artificial intelligence refers to systems that seem
to behave intelligently by analyzing their environment and taking
actions with some degree of autonomy to achieve specific goals
(Mohammadi et al., 1402). Traditional education faces several
problems, including a single approach to education, educational
content that does not effectively meet the needs of employees,
educational objectives that are not integrated with organizational
goals, and the lack of systematic training. These have led to the failure
to meet the needs of trainees. Educational devices containing artificial
intelligence understand what and how to teach and therefore can adjust
the content and method to the needs of a learner without being limited
to a set of predetermined responses. Artificial intelligence is an
interdisciplinary science that imitates human abilities and intellectual
behavior (Pourshahabi, 1402). Information and communication
technology in today's world is one of the most important components
that has been added to curricula and educational systems compared to
previous decades, and evidence has shown that with the introduction
of this element, the productivity of educational systems has increased
sharply and educational costs have decreased significantly (Irvani et
al., 1402). The rapid changes in the present era and the effects of
globalization on education have caused education to be affected by
these changes and also have the deepest effects on this process. The
use of artificial intelligence as one of the most prosperous fields of
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technology in the world today has a significant impact on all fields,
especially in the field of education and research. This innovative and
dynamic technology allows us to use new methods for conducting
research and in the field of academic education and research, it is a
very good idea to optimize educational and research methods.
Considering that the subject of artificial intelligence in all fields,
especially its application in education and research, is a new concept
and requires extensive research and research in this field. On the other
hand, few studies have carefully examined the perspectives, why and
how, challenges and benefits, suggestions and infrastructures of the
application of artificial intelligence in academic education and
research, this study examines the application of artificial intelligence
in academic education and research.

Research Question(s)
What is the application of artificial intelligence in academic education
and research?

Literature Review

Artificial intelligence refers to the use of algorithms and models that
enable machines to perform tasks that usually require human
intelligence (A. Theodosiou & C. Read, 2023). Artificial intelligence
has been defined as a way to define competencies for learners so that
they can deal with artificial intelligence in their daily lives and future
work (Stolpe & Hallstrom, 2024). Systems based on artificial
intelligence are autonomous and can operate without human
intervention and reach different conclusions by learning decision-
making patterns intelligently and based on situation analysis. If
appropriate rules and regulations are designed for better use of
artificial intelligence, it can also benefit humans (Roshen et al., 1400).
Artificial intelligence is a set of technologies that enable machines to
reach a higher level of intelligence by imitating human abilities such
as understanding and exploring the surrounding environment and
learning power. For Al to be applied in a country or industry, it is
essential that important factors are accepted, identified, and evaluated
(Safri & Ansari, 1401). Artificial intelligence is a branch of computer
science whose main goal is to produce intelligent machines that are
capable of performing tasks that require human intelligence (Rajabi
Farjad & Atapour, 1401). Artificial intelligence is changing regularly
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and will soon become a part of our daily lives, such as the Internet and
social media. Artificial intelligence is considered as the ability of a
system to correctly interpret external data, learn from such data, and
use that learning to achieve specific goals and tasks through flexible
adaptation (Nawaz et al, 2024). The goal of Al training is to cultivate
convergent talents equipped with various Al knowledge and
capabilities (Joo & Park, 2024). Al tools use different approaches to
simulate Al, including supervised machine learning, neural networks,
and deep learning. Humans and artificial intelligence are not
opposites, and the emphasis is on participation and interaction
between them (Tovalai, 1402). The goal of using artificial intelligence
is for machines to think like humans and in some ways even surpass
humans, because they have the capacity to independently collect and
process information from the environment to make decisions and
solve problems. Artificial intelligence promises efficiency and
effectiveness in a wide range of application fields (Akbari Emami et
al., 1402). Today, artificial intelligence and new technologies in
educational systems can lead to the improvement and promotion of the
quality of education and learning. The use of artificial intelligence in
education brings benefits such as individual learning, increasing the
speed of teaching, providing feedback, and reducing the costs of the
educational system. Also, artificial intelligence can be effective in
analyzing educational data and predicting learner performance.
Despite the many benefits of artificial intelligence, it brings numerous
and inevitable risks and challenges that can overtake educational
policies. Among the challenges of using artificial intelligence are
ethical and responsible use of artificial intelligence and concerns about
privacy, unfair treatment, integration with existing systems, resistance
and non-acceptance, technical issues, and lack of training and support.
Among the advantages of using artificial intelligence are personalized
learning, teacher efficiency and support, adaptive learning and
assistance, improved learning outcomes, advanced educational
methods, big data collection, online and blended learning, adaptive
assessment and testing (Jafari et al., 1402). The speed of development
and penetration of artificial intelligence in higher education is affected
by various factors. The trend of global investments in the field of
applying artificial intelligence in education is one of the reasons that
shows that the global investment system is seeking to gain benefits; in
a way that the growth rate of advanced technologies in education
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indicates a significant increase in the share of artificial intelligence in
education. Atrtificial intelligence provides investors with the
opportunity to gain more added value with less input (Hosseini
Moghadam, 1402). Technological literacy generally consists of three
dimensions. The first dimension is related to the ability to use
technology. The second dimension is knowledge and understanding,
and the third dimension is related to awareness or understanding of the
relationships between technology, society, and the environment. The
epistemological framework of technology education is used as a tool
to identify the components of technological literacy (Stolpe &
Hallstrom, 2024). In order to enrich educational content, it is necessary
to provide content in multimedia formats that are appropriate for the
needs of groups to deepen learning in an easy way. Studies indicate
that the use of augmented reality is possible through Holoport
technology, which increases the level of interaction, creates location-
based education, and virtual presence in real time and space. By
overcoming the limitations of this technology, in-person virtual
education will be formed (Abbasi et al., 1403). Future research on
Iranian higher education technology identifies external and internal
requirements for the future. From an external perspective, these
requirements include changes in governance, infrastructure, software,
technology, and the natural world. Their internal requirements include
intra-university challenges, university independence, expanding
access and quality, and stakeholder participation. Notably, this
analysis highlights the focus on the extra-academic component,
including the presence of universities in the metaverse and the need
for comprehensive changes (Genatti and Moussavian, 2014).
Mohammadi et al. (1402) conducted an evaluative review of the use
of artificial intelligence in general education, extracting three
organizing themes from the findings: the role of artificial intelligence
in learning, the role of artificial intelligence in teaching, and the role
of artificial intelligence in educational evaluation. In general, the
findings of this article showed that artificial intelligence, if used
correctly and responsibly, can lead to effective learning by enjoying
the advantage of data-centricity and creating a broad and unlimited
field of education. It also outlines the potential path of human-machine
dialogue systems in the future and provides a deep insight into the
goals and functions of future education and learning. Pourshahabi
(1402) studied employee training using artificial intelligence
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(presenting a system model) in a mixed research study, and the
findings of the study show that the inputs to the model include:
1) educational data, 2) personal information, 3) educational needs, 4)
user feedback, and 5) workplace data. The model process also
includes: 1) determining needs and goals, 2) collecting data, 3) pre-
processing data, 4) training the Al model, 5) evaluating and improving
the model, 6) implementing and deploying, and 7) monitoring and
updating. Finally, the model outputs include: 1) individual feedback,
2) educational suggestions, 3) monitoring and follow-up, and 4)
support and guidance. Hosseini Moghadam (1402) has examined
artificial intelligence and the future of university education in Iran.
The research findings showed that in Iran, a national consensus on
artificial intelligence has not been formed and, consequently, planning
for equipping the legal, software, and hardware infrastructure has not
been achieved. The data-oriented culture and data-based decision-
making should be improved, and the educational system should be
reviewed based on advances in artificial intelligence, and the functions
and effectiveness of artificial intelligence in university education
should be understood. Irvani et al. (1402) conducted a systematic
review of the impact of artificial intelligence on the world's
educational systems in a study. The results of this study indicate the
importance and pervasive role of artificial intelligence in education
systems. In the field of education with artificial intelligence, there are
a large number of successful projects and systems that have facilitated
the improvement of the teaching and learning process. By reviewing
the research conducted in this field, some cases have been examined
and the impact of each of these cases on educational systems has been
described. Mostafavi (1401) in his thesis entitled "Feasibility
Assessment of the Application of Artificial Intelligence in Higher
Education Curriculum Planning™ has referred to the use of artificial
intelligence as a powerful tool for improving the quality and efficiency
of the curriculum along with other tools. The increasing development
of tools based on this technology and the rapid adaptation of it to the
curriculum requirements in universities have led to the creation of a
new form of creative and active planning environment. Zolfaghari
(2014) has studied the identification of applications of artificial
intelligence in the development of educational entrepreneurship in a
thesis, where the final model included the overarching themes of
increasing productivity in the learning process, increasing productivity
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and organizing teaching processes and methods, and increasing
productivity in educational leadership. Martin et al. (2024), in a
systematic review of artificial intelligence research in K-12 education
(2017-2022), examined the topics in 66 artificial intelligence studies
including artificial intelligence as a predictor and indicator of
academic behavior or performance, designing an artificial intelligence
curriculum, integrating artificial intelligence into various subjects,
evaluating artificial intelligence in education, artificial intelligence to
enhance learning environments and school performance, ethical
principles of artificial intelligence, and justice and security of artificial
intelligence. Artificial intelligence methods were grouped into
supervised learning, unsupervised learning, and reinforcement
learning. Applications of artificial intelligence technology were
machine learning model building tools, smart tutors, chatbots,
educational games, and artificial intelligence robots, and virtual reality
devices. Al applications are often used by teachers to demonstrate
machine learning models, predict behavior and academic
performance. Al is used by students to learn scientific discoveries,
improve learning experiences and make data-driven decisions. Malik
et al. (2023) examined Al in academic assessment in higher education.
Findings show that there is a positive acceptance of Al-based writing
tools, with students acknowledging their benefits in grammar
checking, plagiarism detection, language translation and essay topics.
Al increases students’ writing abilities, self-efficacy and academic
understanding. However, some students expressed concerns about the
potential impacts on creativity, critical thinking and ethical writing
practices. The study emphasized a balanced approach to Al
integration, where Al collaborates with human writers and also
identified popular Al tools used by Indonesian students. Thus, the
research highlighted the important role of Al in supporting academic
writing while preserving human creativity and critical thinking,
emphasizing the importance of maintaining a balanced integration to
preserve human ingenuity and critical thinking in academic discourse.
Memarian and Dolak (2024), in a study titled The Human Loop in Al
in Education: A Review and Assessment of the Relationship-Nature,
reviewed that a number of studies show a lack of measurement and
investigation of the interaction and impact of humans and Al in
education. Wang et al. (2024), in a study titled Artificial Intelligence
in Education: A Systematic Review of the Literature, reviewed
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research topics in the technical design of education systems and the
study of the adaptation, impacts and challenges of Al in education. In
addition, the research showed that a wide range of theories are used in
the Al in education literature, the multiple nature of publishing rights
and unexplored research areas. Jin et al. (2024), in a study, examined
the information role of Al in higher education in the new era. This
research demonstrated how the integration of Al can enhance the
teaching experience and empower educators, ensuring the continuous
improvement of education in the digital age. Su and Yang (2023)
explored the research, Unlocking the Power of ChatGPT: A
Framework for Applying Al in Education. The benefits of using
ChatGPT in education, or more generally, educational Al, include: a
more personalized and efficient learning experience for students, as
well as easier and faster feedback for teachers. However, challenges
such as the untested effectiveness of the technology, limitations in data
quality, and ethical and safety concerns also need to be considered.

Methodology

In the present study, a qualitative method was used, and qualitative-
exploratory content analysis was used to analyze the application of
artificial intelligence in academic education and research. The
participants in this study were 10 experts (faculty members of Allameh
Tabatabaei University (RA)) who were selected using purposive and
criterion-based sampling. Also, the data collection method in this study
was structured interviews. The study began with a study of the
interview transcripts, and the researcher analyzed the results and finally
drew conclusions. The data analysis method was thematic analysis and
content analysis. Eight main questions were raised in this study. Coding
and analysis of research data were carried out in the form of Max QDA
software version 10. Reliability analysis in the analysis of qualitative
data using the coding method is carried out in two ways: intra-coder
reliability and inter-coder reliability. Intra-coder reliability refers to the
agreement between two codes given by a researcher at two different
times. Inter-coder reliability refers to the extent to which the codes
given by different coders are similar to each other. In this study, both
methods were used to measure reliability. The researcher's coding
coherence coefficient was 94%, which indicates a high level of coding
agreement. The kappa agreement coefficient was also used to calculate
inter-coder reliability. To calculate the kappa coefficient, in addition to
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the main researcher who performs the initial coding, a second
researcher codes the same text separately without knowing his codes. If
the codes of the two researchers are close, it indicates a high level of
agreement between the two coders and indicates reliability. That is, the
kappa coefficient varies between +1 and -1, with a value of zero
resulting from chance and randomness of agreement. A value of -1
means no agreement and a value of +1 means complete agreement
between the coders.

__ Pr(a)-Pr(e)
" 1-Pr(e)

Pr(a): The proportion of units on which there is agreement between
raters.

Pr(e): The proportion of units on which agreement between raters is
likely to be random.

Accordingly, the relevant codes previously coded by the researcher
were randomly selected and evaluated by two experts related to this
field. The evaluation was carried out in two categories: agree and
disagree, in such a way that two columns, disagree (with the
researcher's opinion) and agree (with the researcher's opinion), were
considered, and the percentage of agreement between raters on each
item (code) was calculated in the rows, and the percentage of agreement
between raters on the categories was calculated in the columns. Finally,
using the Kappa agreement coefficient formula, the Kappa value
obtained was about 0.77, which indicates agreement between coders
and that the coding performed has sufficient reliability. For the validity
of the research, theories and review of studies, as well as the technique
of obtaining accurate parallel information and presenting data analysis
and results to professors and experts in the field and obtaining their
opinions, were used.

Conclusion

Artificial intelligence encompasses a set of tools used for data
processing, pattern extraction, and data learning. The primary goal of
this technology lies in processing and analyzing large datasets, learning
from these data, and increasing the intelligence of computer systems
through algorithms. Artificial intelligence systems incorporate a wide
range of intellectual abilities, including problem solving, learning, and
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integrating various human skills such as perception, cognition,
memory, language, and programming, and use mathematical models to
infer data, increase transparency, and address questions such as “what,
how, and why,” similar to human thought processes, and bring
numerous benefits to organizations (Abbasi and Esmaili, 2014). The
increasing impact of artificial intelligence in every aspect of human life
requires that everyone understand the basics of how technology works
(Sanusi et al, 2024). Educational devices containing artificial
intelligence understand what and how it teaches and can therefore
adjust the content and method to the needs of a learner without being
limited to a set of predetermined responses. The main challenge of
artificial intelligence systems in education and development should be
to interpret educational feedback and link it to performance, educational
transfer, trainee characteristics and instructor characteristics so that the
process of identifying needs and subsequent design of educational
programs becomes more personalized and attractive and knowledge
transfer is carried out effectively (Pourshahabi, 1402). The most
important factor and indicator of the life of societies and the progress
of countries is their scientific and educational development, and the
field of education has also undergone a fundamental transformation
with the introduction of information technology, especially in the field
of artificial intelligence. The use of artificial intelligence facilitates the
curriculum, teaching in a new way and increases the quality of learning.
Given that the traditional education system in higher education is less
efficient in the age of communication, it is very important to use tools
that can help in the learning process and improve education (Mostafawi,
1401). Artificial intelligence is one of the important aspects of
information and communication technology that has resulted in novel
and innovative solutions for education and learning. The importance of
artificial intelligence in education is due to the following:

- Improving decision-making: Artificial intelligence provides
educational administrators and professors with better tools for data-
based decision-making and improving curricula.

- Data analysis: Analyzing educational data using artificial intelligence
helps evaluate student performance and improve educational processes.

- Increasing access to education: Artificial intelligence gives people in
remote areas with limited access to education the opportunity to access
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education (Irvani et al., 1402). Human resource development, having
the necessary technological infrastructure, adequate financing,
familiarity with global experience, environmental protection, ethical
principles and privacy protection, and reviewing the education system
based on the use of artificial intelligence are identified as enabling
factors. The lack of a data-oriented culture, lack of cultural readiness to
accept artificial intelligence in the education system, failure to apply an
interdisciplinary approach to the development of artificial intelligence,
lack of stakeholder participation in the development of artificial
intelligence in education, and lack of understanding of the applications
and benefits of artificial intelligence have been identified as inhibiting
factors. The most important drivers of the use of artificial intelligence
in higher education are, respectively: improving the efficiency of
education, better integration of students in the education process, higher
competitiveness, acceleration of the innovation process, and greater
financing. Examples of improving the efficiency of artificial
intelligence in education include:

- Facilitates access to education and improves coordination in the
provision of education by creating a context for participation;

- Provides appropriate leisure, comfort, and well-being for professors
who, in the absence of intelligent systems, would inevitably be
immersed in routine administrative tasks;

- It improves the ability to retain and attract talented individuals in the
education system.

- It automates and simplifies accreditation activities and provides
greater transparency in the education system.

- It leads to effective assessment of how resources are used, responds to
the needs of the education system's stakeholders, and fills skill gaps
(Hosseini Moghadam, 2014).

With the rapid rise of artificial intelligence, preparing learners for
Al-enabled careers is becoming a critical component of curriculum
planning. Due to the nuances of Al, anonymity, and interaction with
sensitive learner data, decision-makers face legal and ethical concerns
about how Al is used by schools and communities. Ethics and security
are considered new factors in the subject of artificial intelligence
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(Martin et al, 2024). Regarding the subject of artificial intelligence and
education, researchers including Mohammadi et al. (1402),
Pourshahabi (1402), Hosseini Moghadam (1402), Irvani et al. (1402),
Mostafavi (1401), Zolfaghari (1401), Martin et al. (2024), Malik et al.
(2023), Memarian and Dolak (2024), Wang et al. (2024), Jin et al.
(2024), Su and Yang (2023) have conducted research that has shown a
positive impact of using artificial intelligence. In the present study, in
order to “Investigate the Application of Artificial Intelligence in
Academic Education and Research: A Case Study of Allameh
Tabatabaei University Professors”, (8) the general category of views on
the application of artificial intelligence, why artificial intelligence is
used, how and tools of artificial intelligence, benefits of artificial
intelligence, suggestions for optimal application of artificial
intelligence, consequences of artificial intelligence, background-
preliminaries-infrastructures of artificial intelligence were examined,
and in each category, the most effective factors were the following: idea
and content production, increasing accuracy, text-video-summarization
and chatgpt production, correct use and away from fraud and
plagiarism, increasing speed, literacy and education and recognition,
promotion in scientific fields, increasing quality and changing the
structure of education and research, creating awareness and
consciousness and training, and creating hardware infrastructure.
Considering that artificial intelligence is a new phenomenon that is
rapidly expanding and has many advantages such as facilitating matters,
increasing speed, accuracy and quality, it can also have challenges and
problems such as ethical issues, privacy and plagiarism, lack of
sufficient education and awareness in this field, and lack of
understanding of human interactions. The use of artificial intelligence
in education and research can move towards making education
practical, reduce costs, and align the education system with the needs
of society. Also, the use of artificial intelligence in education can lead
to facilitating affairs and learning, and even personalizing education in
accordance with the characteristics of each individual. Artificial
intelligence can automate educational processes by correcting
exercises, assessments, and data management, provide support through
speech systems, identify strengths and weaknesses by analyzing data,
and assist in education. Also, localizing tools, building culture, creating
sufficient education, and having a philosophical and wise perspective
in order to recognize hidden and obvious dimensions, creating laws,
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regulations, and frameworks, creating software and hardware
infrastructure, cultivating creative forces, and connecting trained forces
to industry can be considered as the preliminaries and contexts of
artificial intelligence and its application.

In general, conducting research in this field and recognizing the
strengths and weaknesses of artificial intelligence in education and
research can be helpful in this regard; Therefore, it is suggested that
future research examine the following topics:

- The level of empowerment of individuals before and after the use of
artificial intelligence and the level of effectiveness of artificial
intelligence

- Artificial intelligence and ethical decision-making in education and
research

- The future of artificial intelligence in academic education and research

- The mediating role of professor empowerment on the use of artificial
intelligence in academic education and research
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ABSTRACT

The present study examines the application of Natural Language Processing (NLP)
in enhancing learning and education, focusing on its implications for Iran's
educational system. This research was conducted using a mixed-methods approach,
including both qualitative and quantitative data analysis. In the qualitative section,
interviews with 20 teachers and 10 technology experts revealed that integrating NLP
can enable personalized learning, automated assignment evaluation, and early
identification of learning difficulties. However, challenges such as insufficient
school infrastructure, the need for teacher training, and ethical concerns related to
data privacy were also identified. In the quantitative section, 400 high school
students in Tehran were divided into experimental (n=200) and control (n=200)
groups. The experimental group used NLP-based software for English language
learning, while the control group received traditional instruction. The results showed
that NLP tools had a significant positive impact on students' academic performance,
learning motivation, and English language skills. This study highlights the
transformative potential of NLP in education and underscores the need to address
challenges such as infrastructure development, teacher training, and ethical and
cultural issues for its successful integration. Investment in specialized tools for Iran's
educational system and the development of ethical policies are essential for the
successful implementation of this technology in education.
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Extended Abstract

Introduction

This study explores the application of Natural Language Processing
(NLP) in enhancing education, with a focus on Iran’s educational
system. Using a mixed-methods approach combining qualitative and
quantitative analyses, the findings indicate that NLP can facilitate
personalized learning, automated assignment evaluation, and early
detection of learning difficulties. However, challenges such as
inadequate infrastructure, the need for teacher training, and ethical
concerns related to data privacy were identified. In the quantitative
phase, NLP tools demonstrated a positive impact on students’ academic
performance, learning motivation, and English language skills. The
study underscores NLP’s transformative potential and highlights the
necessity of addressing infrastructural, educational, and ethical
challenges for its successful implementation.

In the digital era, emerging technologies like Natural Language
Processing (NLP), a subset of artificial intelligence, play a pivotal role
in transforming education. NLP enables computers to understand and
generate human language, offering significant potential for improving
learning outcomes. Iran’s educational system faces challenges such as
resource scarcity, unequal access to education, and a lack of
personalization. Linguistic and cultural diversity further complicates
these issues. NLP can address these challenges by providing culturally
and linguistically tailored educational content and personalized
learning experiences. This study aims to comprehensively investigate
NLP’s application in Iran’s educational system, evaluating its impact
on academic performance, motivation, and language skills while
identifying barriers to its implementation.

Importance of NLP in Education

NLP, by analyzing human language, enables personalized learning,
automated assessment, and immediate feedback. It can adapt
educational content to individual student needs, automatically evaluate
assignments, and provide educational chatbots to address student
queries. In language education, NLP offers tools for practicing
conversation, correcting grammar, and improving pronunciation.
However, research in Iran has primarily focused on language learning,
with limited exploration of NLP’s broader educational impact. This
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study, centered on Iran’s educational system, analyzes cultural and
infrastructural challenges and employs a mixed-methods approach to
assess NLP’s effectiveness.

Research Innovations
This study introduces several innovative aspects:

1. Focus on Iran: Unlike studies in developed countries, this research
examines Iran-specific challenges.

2. Mixed-Methods  Approach: Combines qualitative analysis
(interviews with teachers and experts) and quantitative analysis
(experiments with students).

3. Multi-Variable Analysis: Evaluates NLP’s impact on academic
performance, motivation, and language skills simultaneously.

4. Use of Rosetta Stone: Implements this NLP-based software in real
classroom settings in Tehran schools.

5. Identification of Local Challenges: Examines infrastructural,
cultural, and ethical barriers in Iran.

6. Real-World Study: Conducted in actual school environments rather
than controlled laboratory settings.

Literature Review

NLP originated in the 1950s with machine translation and has since
expanded its educational applications with advancements in deep
learning. Global studies demonstrate that NLP enhances academic
performance, motivation, and language skills. In Iran, initial research
indicates NLP’s positive impact on English writing and speaking skills,
but comprehensive studies are scarce. Challenges such as weak
infrastructure and a shortage of NLP specialists have also been noted.

Methodology
The study employed a sequential exploratory mixed-methods design:

- Qualitative Phase: Semi-structured interviews with 20 teachers and 10
educational technology experts to identify challenges and NLP’s
potential. Data were analyzed using qualitative content analysis.

- Quantitative Phase: A quasi-experimental study with 400 high school
students in Tehran (200 in the experimental group, 200 in the control
group). The experimental group used the NLP-based Rosetta Stone
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software for English learning. Measurement tools included an academic
achievement test, a learning motivation questionnaire, and a language
skills test. Data were analyzed using multivariate analysis of covariance
(MANCOVA).

Rosetta Stone Software:

Rosetta Stone optimizes language learning through NLP by enabling
speech recognition, grammar correction, personalized education, and
real-world conversation simulation. In this study, students engaged in
interactive exercises, and their performance data were recorded.

Results
- Qualitative Phase: Five main themes emerged:

1. Educational System Challenges: Resource shortages, inequality, and
weaknesses in language education.

2. NLP’s Potential: Personalization, automated assessment, and
progress analysis.

3. Implementation Barriers: Weak infrastructure, high costs, and
teacher resistance.

4. Teacher Training Needs: Familiarity with NLP and technical skills.

5. Ethical Concerns: Data privacy and reduced human interaction.

Quantitative Phase: NLP tools significantly impacted academic
performance (F=15.32, p<0.001), learning motivation (F=12.76,
p<0.001), and language skills (English: F=18.45, p<0.001; Persian:
F=9.84, p<0.01). The greatest impact was observed in English language
skills.

Discussion

The findings highlight NLP’s significant potential to enhance
education. Improved academic performance stemmed from immediate
feedback and personalized content, while increased motivation resulted
from interactivity and gamification. Language skill advancements were
driven by interactive exercises. However, challenges like inadequate
infrastructure, teacher training needs, and ethical concerns must be
addressed. NLP should complement, not replace, traditional education.

Practical Implications
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1. Infrastructure Investment: Develop technology in schools,
particularly in underserved areas.

2. Teacher Training: Implement programs to familiarize teachers with
NLP.

3. Ethical Considerations: Formulate data protection policies.

4. Human-Machine Interaction: Use NLP as a supportive tool for
teachers.

Limitations
- Short study duration (one semester).
- Limited to Tehran and secondary school students.

- Use of a single tool (Rosetta Stone), focusing on listening and
speaking skills.

- Software performance dependent on internet and equipment quality.
Suggestions
- Conduct longitudinal studies to assess long-term effects.

- Investigate NLP’s impact on specific groups (e.g., students with
special needs or in remote areas).

- Develop NLP models for Persian and other local languages.

- Explore various NLP tools (e.g., chatbots, automated assessment
systems).

Conclusion

NLP holds substantial potential to improve education quality in Iran,
but its success requires investment in infrastructure, teacher training,
and attention to ethical and cultural issues. This study provides
guidance for policymakers to devise strategies for modernizing and
equitizing Iran’s education system.
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