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ABSTRACT

Artificial intelligence and its applications in the field of instruction, teaching, and
learning, with the emergence of tools such as Chat GPT and other tools after 2022,
are creating new challenges in the teaching and learning. Therefore, the aim of
this study is to systematically review the challenges of using artificial intelligence
in teaching and learning in higher education. In this study, based on the question
and the nature of the research, the systematic review method was used in the
selection of sources, and Granheim and Lundman's content analysis method was
used in the data analysis section. Based on these methods and using the PRISMA
protocol, 851 sources were identified and refined, and finally 39 valid sources
were included in the round-trip analysis. In the analysis section, meaning units,
condensed meaning units and compressed codes, subclasses and main classes of
challenges were identified and labeled. After continuous and back-and-forth
analyzes on reliable sources, 12 subcategories were identified, which finally led
to the formation of 5 main categories related to the challenges of artificial
intelligence in teaching and learning in higher education. This research revealed
5 classes of key challenges in the use of artificial intelligence, which included
ethical, technical, policy, educational design and artificial intelligence challenges.
At the end of the article, practical suggestions for policy makers, teachers and
learners are given, as well as research suggestions for future research are
discussed.
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Extended Abstract

Introduction

Rapid advances in artificial intelligence technologies have led to the
emergence of new tools such as ChatGPT, Copilot, Gemini, etc., which can
directly and indirectly affect learning and teaching. These advances require
careful and up-to-date studies to identify and exploit the new capabilities of
artificial intelligence in education. In addition to this increase, the need for
personalized education is another reason to study artificial intelligence in
education. With the increase in the number of learners, the emergence of
intelligent environments, and the diversity of educational opportunities, the
use of artificial intelligence can help personalize learning. This technology is
able to provide educational programs tailored to the individual needs of each
learner by accurately analyzing learner data. On the other hand, improving
access and quality of education is also one of the most important issues in
modern educational systems. Al can help reduce educational inequalities by
providing quality educational resources to learners in remote and
underdeveloped areas. This can lead to increased learning opportunities for all
members of society. Al can improve the efficiency and effectiveness of these
systems by automating some educational processes. In addition, Al can help
analyze educational data more accurately and quickly and help educators
assess learner progress. however, Al in education has different challenges that
must be addressed for successful implementation.

Research Question(s)

This research has been conducted to addressed this research queation:

What are the key challenges in applying artificial intelligence to teaching and
learning at the higher education level?

Literature Review

The results of a study on computer science students’ perceptions of using GPT
chat showed that 53.8% of students had deep concerns about unintentional
plagiarism while using this Al tool and reported this as one of the main
challenges during their work (Bikanga Ada, 2024). The results of another
study show that, in addition to positive reports from students about the
usefulness of using Al tools, the use of these emerging Al tools has challenges
related to technical problems, inconsistencies and inaccuracies in Al outputs,
and dependence on Al, which can lead to behaviors bordering on addiction to

these tools (Gawlik-Kobylinska, 2024).

Also, in another study that attempted to understand students' perceptions and
opinions about the effective use of artificial intelligence and its integration
into the design of learning environments supported by artificial intelligence,
researchers concluded that from the perspective of learners, artificial
intelligence tools should be safe and fair, and also reported that these tools
have a significant emotional and mental difference when compared to an
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expert in a field, and that an expert human performs much better in these
fields, and this should be considered a challenge for artificial intelligence tools
(Humburg et al., 2024).

Methodology

In this study, based on the question and nature of the research, the systematic
review method was used in the selection and selection of sources, and the
Granheim and Landman content analysis method was used in the data analysis
section.

Results

After analyzing the data based on the content analysis method of Granheim
and Lundman, 12 main and important subcategories related to the challenges
of applying Al in teaching and learning at the higher education level have been
obtained. Three subcategories including academic integrity, individual and
data privacy, and discrimination form the main category related to challenges
in the ethical dimension. Three subcategories including inaccuracy in
providing answers, lack of understanding of the context, and lack of high-level
thinking form the main category related to challenges in the technical
dimension. Two subcategories including lack of academic guidelines and
regulations form the main category related to challenges in the policy
dimension. Two subcategories including teaching delivery and assessment
and evaluation form the main category related to challenges in the
instructional design dimension. Finally, two subcategories including
incompetence of instructors and learners form the main category related to
challenges in the Al literacy dimension.

Discussion

Artificial Intelligence (Al) and its applications in education, teaching, and
learning are flourishing and creating new challenges in the field of teaching
and learning with the emergence of tools such as ChatGPT and other tools
after it from 2022 onwards. The results of the present study showed that there
are serious and significant challenges in teaching and learning using artificial
intelligence at the higher education level, and these challenges include ethical,
technical, policy-making, instructional design, and Al literacy challenges.

Conclusion

It is suggested that educational and cultural policymakers consider ethical
issues (including academic integrity, individual and data privacy, and
discrimination), technical issues (including inaccuracy in providing answers,
lack of understanding of the context, and lack of high-level thinking), policy
issues (including academic guidelines and regulations), instructional design
(including instructional delivery, assessment, and evaluation), and Al literacy
issues (including learner and instructor competency) before making
comprehensive decisions.

Homepage://jti.atu.ac.ir/
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5. Deep learning

6. Convolutional neural network

7. Robotics

8. ChatGPT

9. Copilot

1

0. Gemini
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ABSTRACT

The present study aimed to examine the impact of external cognitive load in
multimedia instruction on learners' self-regulation. This quasi-experimental
research employed a pretest-posttest design with a control group. The statistical
population included all elementary school students of smart schools in Tehran
during the academic year 2017-2018. The sampling method was purposive, and
30 students taught by a science teacher were selected and randomly assigned to
experimental and control groups of 15 each. Over 15 sessions of 40 minutes each,
the experimental group was exposed to the independent variable (multimedia
instructional materials based on Merrill’s instructional design model). The control
group was taught the science curriculum designed with Merrill’s instructional
design model using conventional teaching methods. Students in both groups
completed the Academic Self-Regulation Questionnaire (SRQ-A) before and
after the instruction. To analyze the collected data, regression, independent t-test,
paired t-test, and covariance analysis were used in SPSS software. The use of
multimedia instruction based on Merrill’s design model can reduce external
cognitive load and enhance learners' self-regulation. The results showed that the
group taught using Merrill’s design model experienced lower cognitive load and
demonstrated higher self-regulation. Reducing cognitive load and increasing self-
regulation can help students use their time and energy more effectively. These
students, who feel more control over their learning processes, show higher
motivation to achieve academic success.
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Introduction

The use of multimedia tools in the educational process can positively impact
the learning experience. However, to achieve desirable outcomes, careful
attention must be paid to instructional design principles, learners' unique
characteristics, and cognitive mechanisms related to learning. Designing
educational content that neglects these factors may not only fail to aid the
learning process but also act as a barrier. Therefore, considering these crucial
elements when producing multimedia educational content is essential.

Research Question(s)

First Question: Does external cognitive load in multimedia instruction impact
self-regulation in elementary school students' science lessons?

Second Question: Does multimedia instruction based on Merrill's instructional
design model, compared to multimedia created without using a design model,

result in lower cognitive load and higher self-regulation?

Literature Review

Naseri and Khorshid (2012) conducted a study titled "The Effect of Four-
Component Instructional Design Model on the External Cognitive Load and
Problem-Solving Skills in Physics Lessons of Fifth District Tehran Schools."
They concluded that the four-component instructional design model enhances
students' problem-solving skills and reduces cognitive load.

Norouzi et al. (2011), in their study "The Impact of Multimedia Instruction
on Learning and Retention in Mathematics Lessons for Autistic Male
Students, " found that using multimedia software in teaching mathematics
concepts to autistic students is more effective than traditional methods.

De Bruin et al. (2020) emphasized the importance of considering cognitive
load in self-regulated learning processes. They stated that a theoretical
framework and agenda should highlight the importance of monitoring and
regulating effort in the self-regulation process during learning. With the
significant increase in information access over the past two decades, the need
for new theoretical frameworks to optimize students' learning under these new
conditions, given human processing limitations, is felt. The EMR framework
(Effort Monitoring and Regulation) described in this article emphasizes
optimizing cognitive load during self-regulated learning by reducing
unnecessary load.

Methodology

The present study's population comprises all elementary school students from
smart schools in Tehran. The development of technology and communication
advancements has brought about significant changes in the educational
system. Smart schools, introduced for the first time in Iran in 2004, are an
example of these changes. These schools use modern technologies to
eliminate spatial and temporal limitations, providing an environment for
active, interactive, and collaborative learning. In this environment, the role of
teachers is strengthened as guides, and students participate as active and
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critical members in the learning process. Assessment in smart schools is also
designed to focus on the learning process rather than merely the outcomes.
This new approach paves the way for positive changes in the educational
system and the development of skills necessary for the twenty-first century
(Zarqi, Hosseini Janbezi, 2023).

Conclusion

by comparing the control and experimental groups at each stage of the
instructional sessions, it can be observed that the experimental group
experienced lower cognitive load and higher self-regulation compared to the
control group. Considering the explanations provided, it can be concluded that
the null hypothesis is rejected and the research hypothesis is confirmed. In
other words, multimedia instruction based on Merrill's instructional design
model, compared to multimedia created without using Merrill's design model,
results in lower cognitive load and higher self-regulation.
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ABSTRACT

The information and communication technology has become increasingly
important to researchers. Teachers in the digital age should be equipped with
technology integration knowledge and integrate information and communication
technology into their daily teaching. However, teachers often face obstacles to
technology integration. The purpose of this study was to investigate a structural
model of how novice teachers' technology integration knowledge (technological,
pedagogical, and content knowledge =TPACK) affected their perceived barriers
to technology integration. A quantitative approach and a descriptive research
method of the correlation type (structural equation modeling) were used to carry
out the applied research. The research population comprised of newly graduated
elementary teachers from Farhangian University in Khuzestan province, 320 of
which were selected as the research sample. The TPACK X and PBTI
questionnaires were used to collect data. A combination of descriptive statistics
and inferential statistics was used to analyze the collected data. The results
revealed that technology integration knowledge (TPACK) has a direct effect on
perceived internal and external barriers to technology integration. External
barriers to technology integration have a direct impact on internal barriers.
Furthermore, the external barriers to technology integration have a positive and
significant relationship with pedagogical technological knowledge and
pedagogical technological content knowledge.
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Introduction

Teachers require specific knowledge to integrate ICT into the teaching and
learning process. It is suggested that expanding teachers' TPACK
(Technological Pedagogical Content Knowledge) could partially address the
challenges of technology integration (Tsai & Chai, 2012). TPACK describes
the essential knowledge teachers need for successful technology integration
in teaching. According to this framework, teachers regularly engage with three
core types of knowledge (technological, pedagogical, and content knowledge)
and four combined types of knowledge (Technological Pedagogical Content
Knowledge, Pedagogical Content Knowledge, Technological Pedagogical
Knowledge, and Technological Content Knowledge) (Kimmons, 2020).
Research consistently identifies teachers' TPACK as a predictor of successful
technology integration in classrooms (Lai et al., 2022; Dikmen & Demirer,

2022; Gilkes, 2020; Raygan & Moradkhani, 2020).

Despite this well-defined framework for the knowledge required for
technology integration, a gap persists between teachers' perceived importance
of technology integration and its actual implementation in classrooms
(Tondeur et al., 2017; Roussinos & Jimayiannis, 2019). Although the use of
technology in teaching and learning processes is steadily increasing, achieving
full technology integration remains a complex process (Tondeur et al., 2017).
To enable effective ICT integration into teaching and learning, it is essential
to identify the causes of this gap and the barriers to ICT integration.

Literature Review

To achieve the goal of technology integration, in addition to equipping
teachers with the necessary knowledge and skills, attention must also be paid
to teachers’ attitudes toward the existing barriers to technology integration.
Technology integration is influenced by both external and internal barriers
(Hur et al., 2016). External or second-order barriers include constraints such
as a lack of hardware and software resources, while internal or first-order
barriers stem from deeper-rooted issues, such as teachers’ beliefs and skills
(Ertmer, 1999; Hew & Brush, 2007; Hamutoglu & Basarmak, 2020). Both
first- and second-order barriers affect the use or integration of technology in
the classroom (Schmitz et al., 2022).

The main gap in the existing literature is the lack of a precise definition of
"teacher knowledge" as a barrier. To explore "teacher knowledge" as a barrier
in greater depth, the TPACK framework was chosen for this study. The first
and second hypotheses aim to confirm "teacher knowledge" as a barrier while
specifically investigating the hypothesis that "teachers' TPACK is a barrier to
technology integration.” This is achieved by examining the impact of TPACK
on internal and external barriers.

Regarding the influence of barriers on one another, numerous researchers
have emphasized the necessity of examining the interrelationships between
these barriers (Schmitz et al., 2022; Cheng et al., 2022; Hamutoglu &
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Basarmak, 2020; Ertmer et al., 2012; Hew & Brush, 2007). The third
hypothesis of the study aims to investigate this relationship.

Hypotheses four through seven, despite some existing international
(Schmitz et al., 2022; Dikmen & Demirer, 2022; Hew & Brush, 2007) and
domestic research (Basirat, 2019; Yavandhasani, 2021; Ashari, 2019; Beikian,
2018), lack sufficient depth. Therefore, in the present study, in addition to
exploring the relationship between TPACK components and the achievement
of technology integration, the relationships between these components and
internal and external barriers to technology integration will also be examined.
Based on the identified problem and existing literature, the study's hypotheses
are formulated as follows:

1. The technology integration knowledge of novice elementary school
teachers in Khuzestan Province affects their perceived internal
barriers to technology integration.

2. The technology integration knowledge of novice elementary school
teachers in Khuzestan Province affects their perceived external
barriers to technology integration.

3. Perceived external barriers to technology integration have a direct and
positive effect on internal barriers.

4. The TPCK of novice elementary school teachers in Khuzestan
Province is related to the perceived internal and external barriers to
technology integration.

5. The PCK of novice elementary school teachers in Khuzestan Province
is related to the perceived internal and external barriers to technology
integration.

6. The TPK of novice elementary school teachers in Khuzestan Province
is related to the perceived internal and external barriers to technology
integration.

7. The TCK of novice elementary school teachers in Khuzestan Province
is related to the perceived internal and external barriers to technology

integration.

Homepage://jti.atu.ac.ir/
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Methodology

The statistical population of this study consisted of 1, 324 novice elementary
school teachers serving in the 2022-2023 academic year in Khuzestan
Province, with 1 to 3 years of teaching experience. A total of 320 available
participants completed the research questionnaire. To measure technological
integration knowledge, the TPACK-X questionnaire (Schmid et al., 2020) was
employed, and for assessing perceived barriers to technology integration, the
PBTI questionnaire (Basarmak & Hamutoglu, 2020) was used. The face and
content validity of the research instruments were evaluated by educational
technology experts. Additionally, to ensure the reliability of the scales in the
context of the country's educational system, a pilot study was conducted, and
reliability coefficients were calculated.

To analyze the data collected through the questionnaire, structural equation
modeling (SEM) was used to examine the effects among the research
variables. Both descriptive and inferential statistical methods were employed
for data analysis. In the descriptive statistics section, frequency percentages,
means, and standard deviations were calculated. In the inferential statistics
section, the Kolmogorov-Smirnov test was used to assess data normality,
confirmatory factor analysis (CFA) to evaluate construct validity of the
measurement models, SEM to test hypotheses 1 to 3, and Pearson correlation
analysis to assess hypotheses 4 to 7.

Conclusion

This study reveals that novice teachers' technological integration knowledge
significantly impacts their perceived internal barriers. Therefore, focusing on
enhancing and developing novice teachers’ technological integration
knowledge within the TPACK framework, particularly on the four combined
knowledge domains introduced in this framework, can positively influence
teachers' mindset and perception of internal barriers to technology integration.
A lack of technological integration knowledge among novice teachers
amplifies the perception of internal barriers. Thus, insufficient knowledge not
only directly hinders technology integration but also creates a mental barrier
for novice teachers in integrating technology into their classrooms.

The results also show that novice teachers' technological integration
knowledge significantly affects their perceived external barriers. In other
words, a teacher’s technological integration knowledge even influences their
perception of external barriers, which are often beyond their control. This
highlights the critical importance of equipping novice teachers with the
necessary knowledge for technology integration. Teachers who lack the
required knowledge during their university education tend to have a limited
view of technology integration and face more challenges in the process.

The confirmation of the third hypothesis in this study indicates that
external barriers have a direct impact on perceived internal barriers to
technology integration. Therefore, reducing the effects of internal barriers,
which are often related to teachers' beliefs and skills, depends on minimizing
or alleviating external barriers. Reducing external barriers can significantly
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influence perceived internal barriers, thereby supporting teachers in
integrating technology into their classrooms.

The examination of hypotheses 4 to 7, which assess the relationship
between the four combined knowledge domains of the TPACK framework
and perceived internal and external barriers to technology integration,
revealed moderate correlations (between 0.4 and 0.6) in only two cases: the
relationship between novice teachers' technological pedagogical content
knowledge (TPACK) and their perceived external barriers, and the
relationship between novice teachers' technological pedagogical knowledge
(TPK) and their perceived external barriers. The correlations in other cases
were weak (between 0.3 and 0.4), indicating no significant relationship and
preventing reliable conclusions.

Based on the findings of this study, which indicate a meaningful
relationship between all four components of TPACK knowledge and internal
and external barriers to technology integration, it is recommended that the
elementary education curriculum at teacher training universities incorporate
not only technological knowledge but also knowledge related to the
integration of technology with content and pedagogy. Previous studies
(Tondeur et al., 2017) have highlighted that technology integration by
instructors during teacher training programs serves as a model and a
significant motivator for novice teachers to integrate technology into their
own teaching. Therefore, it is recommended that university instructors act as
role models for integrating technology in their teaching methods. Achieving
this goal requires providing skill development programs for instructors in
teacher training centers and universities.
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ABSTRACT

The present research aimed to identify collaborative cognitive load reduction
techniques in electronic environments, addressing a significant gap in the existing
educational technology literature. The study employed a systematic review
methodology, meticulously searching the Scopus, Science Direct, and Google
Scholar databases to collate relevant literature. Inclusion and exclusion criteria
guided the selection process, resulting in 19 pertinent studies that underwent
thorough analysis. This research utilized dimensional analysis to categorize the
identified techniques into various components, with a particular focus on their
underlying dimensions. The study revealed six fundamental dimensions of
collaborative cognitive load reduction techniques: user-centeredness, information
design, flexibility and customization, community-centeredness, information
retrieval and use, and technology-based support. The results underscored the
importance of these dimensions in alleviating cognitive load in collaborative
electronic environments, providing crucial insights for future pedagogical
practices. Consequently, the findings hold significant implications for designers
and implementers of training in electronic contexts, emphasizing the need for
strategies that effectively minimize collaborative cognitive load and enhance
learning experiences.
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Extended Abstract

Introduction

Online education has become a primary mode of learning, offering global
access but presenting pedagogical challenges, particularly cognitive load (CL)
induced by peer interactions. Effective online design and collaborative
techniques are crucial to mitigate this load (Apridayani et al., 2023; Pefia-
Ayala, 2021). Cognitive Load Theory (CLT) highlights the limitations of
human cognitive capacity, emphasizing the need to minimize extraneous CL
for optimal learning (Li et al., 2024). Excessive CL compromises learning
efficacy, making instructional design that reduces CL essential (Sharma et al.,
2021; Nazir & Wang, 2021; Yu et al., 2024).

Collaborative learning enhances engagement and knowledge exchange
through social interaction. Digital tools facilitate dynamic group engagement,
distributing cognitive load and fostering knowledge co-construction (Chiou et
al., 2020; Sun et al., 2022; Kong et al., 2025). Collaborative Cognitive Load
Theory (CCLT) emphasizes understanding CL in collaborative contexts,
where group work can efficiently distribute CL, enhancing learning quality
(Alfoudari et al., 2021; Agbobli & Mo, 2024).

Electronic Collaborative Cognitive Load Theory (E-CCLT) focuses on
managing CL in online environments to maximize learning efficiency.
Strategic peer interactions reduce cognitive burden, especially in digital
spaces (Al-Qaysi et al., 2023; Ni et al., 2023; Novak et al., 2023). However,
online collaborative learning faces challenges, including potential learner
isolation (Mourad et al., 2015). Successful implementation requires careful
planning and CL reduction techniques, as learners may struggle to self-
regulate without them (Ifenthaler et al., 2012). Strategic CL reduction enriches
experiential learning and learner-instructor connections (Petrovic-Dzerdz &
Trépanier, 2018). CLT-based design optimizes critical thinking by preventing
working memory overload (Sweller, 1993; Young et al., 2014). Explicit
integration of metacognitive training (planning, monitoring, strategy
adaptation) is equally essential for sustainable learning success (Jayakumar &
Krishnakumar, 2015; Louw, 2021).

Research Question(s)
What techniques reduce collaborative cognitive load in online
learning environments?
2. What frameworks best minimize collaborative cognitive load in e-
learning contexts?
3. Which practical strategies improve learning quality in online
collaborative settings?

Literature Review

Research highlights the importance of reducing cognitive load in collaborative
learning environments. Studies, such as Du et al. (2022), indicate that learners
with high working memory capacity benefit more from collaborative learning
than individual learning, experiencing a smaller strain on working memory
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resources. However, those with lower capacity did not see the same
advantages. These findings align with Zheng et al. (2021), who found that
interventions focused on collaborative knowledge construction and shared
metacognitive regulation reduced cognitive load and improved group
performance. Wang et al. (2020) demonstrated that learning environments
with moderate cognitive load and high interactivity promote efficient
information exchange, while high cognitive load environments lead to lower
performance. Liao et al. (2019) found that instructional videos in digital game-
based learning significantly reduce intrinsic and extrinsic cognitive loads. Chu
et al. (2017) found that both tutoring and online learning systems can
significantly improve learning progress and reduce students' cognitive load.
Zhang et al. (2011) found that an open-ended approach can create less
cognitive load compared to individual learning and lead to better performance.
Hwang et al. (2013) found gender differences, with girls experiencing higher
cognitive load and anxiety in synchronous games compared to boys. Overall,
the research suggests that employing techniques to reduce cognitive load in
collaborative settings can enhance learner performance and facilitate learning.

Methodology

This systematic review, adhering to PRISMA guidelines, investigated
cognitive load reduction in collaborative learning. A comprehensive search
across Scopus, Web of Science, ScienceDirect, Ebsco, Noor Mags, IranDoc,
and the Institute for Scientific Information and Technology of the Islamic
World databases, along with Google Scholar, was conducted in October and
December 2024. Inclusion criteria focused on peer-reviewed research post-
2010 relevant to the research objectives. Exclusion criteria encompassed
irrelevant content, non-academic sources, pre-2010 publications, and non-
scientific articles. The initial search identified 465 articles. Following
duplicate removal (102 articles) and title screening, 283 articles were excluded
due to irrelevance to collaborative cognitive load techniques in online
environments.

Results

A systematic review of multiple databases was conducted to identify and
analyze research articles related to collaborative cognitive load theory in e-
learning (E-CCLT). The review process, involving meticulous screening and
data analysis, yielded 19 relevant research articles. Content analysis was
employed to address the primary research question, resulting in the
identification of six main dimensions: user-centricity, information design,
flexibility and customization, community-centricity, information retrieval and
utilization, and technology-based support. These dimensions were derived
from 20 components and 101 techniques.

Discussion
This research identifies effective frameworks for minimizing collaborative
cognitive load in electronic environments, particularly in online learning. It
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offers practical, evidence-based strategies for educators and course designers
to enhance the quality of online learning experiences. The study highlights six
key dimensions for reducing cognitive load: user-centricity, information
design, technology and customization, community-centricity, information
retrieval and use, and technology-based support. These dimensions
encompass various components such as user-centered design principles,
effective information management, and tailored technological support, all
aimed at improving learning outcomes in online settings.

This research highlights the crucial role of technology flexibility and
customization in reducing collaborative cognitive load in online
environments. Utilizing technologies like Al and machine learning enables
personalized user experiences, facilitating easy access to relevant content and
reducing cognitive burden. The study identifies two key components:
personalized learning management and collaborative/interactive activities.
Furthermore, the research emphasizes the effectiveness of social centricity in
alleviating learners' cognitive load by fostering interactive and collaborative
spaces for knowledge sharing and mutual learning, encompassing
social/collaborative interactions, observational and social learning,
communication and emotional skills development, and cognitive processes
supporting learners. Effective information retrieval and utilization play a
crucial role in designing educational systems to minimize cognitive load
during online learning. Content should be designed for easy and cost-effective
access, employing tools like indexes and search engines. Technology-based
support, including optimized learning environments and improved user
interfaces, further reduces cognitive burden.

Conclusion

The study on reducing collaborative cognitive load in electronic environments
suggests that user-centered design, information design, flexibility, and
customization are effective techniques in online settings. Social interaction
and collaborative engagement foster interactive spaces and knowledge
exchange, enhancing the learning experience. Effective information retrieval
is crucial, and content design should prioritize easy and quick access to
information, highlighting the need for technology-based support. Educators
and designers are encouraged to implement these techniques to facilitate
learning and utilize advanced tools to optimize information retrieval and

learner interaction, thereby improving learning efficiency and depth.
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ABSTRACT

The current research was conducted with the aim of identifying the components
and designing the enriched learning environment in order to improve the problem
solving skills of gifted students and its internal validation. This research was done
with a mixed method of exploratory type. The design components of the enriched
learning environment were identified by inductive content analysis and En Vivo
software. The statistical population in the qualitative and quantitative section is
experts related to the subject in the fields of educational technology, education
and upbringing of exceptional children, professors with research and executive
records in the field of e-learning, teachers of gifted schools, written and electronic
documents and resources. The samples were purposefully selected in both groups,
in the qualitative section, there were 30 experts and in the quantitative section,
there were 31 experts in universities and schools of brilliant talent. Data collection
was done in the qualitative part using the content analysis of semi-structured
interviews and documents and in the quantitative part through the researcher-
made questionnaire. Based on the content analysis, eight main components and
24 sub-components were extracted for the main components. After analyzing the
content and extracting the codes, the components and sub-components were
presented in the form of a template. According to experts, the presented model
has good internal validity and has the necessary effect to improve the problem
solving skills gifted students.
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Extended Abstract

Introduction

The learning environment and the creation of appropriate educational
situations play an effective role in strengthening characteristics such as
creativity, content analysis, and social and communication skills. Enrichment
method is an effective method that, if designed and implemented according to
students' interests and abilities, encourages them to participate in learning
activities. This method involves the deep involvement of the student with
topics that are not covered in the curriculum. Considering that gifted students
are interested in research-oriented and challenging learning environments, the
enrichment method has a wide potential to develop their talents. Based on the
studies done, the network environment can help teachers and students as a
practical tool due to many opportunities such as 1- information transfer 2- free
choice of tasks and activities 3- measuring the efficiency and performance of
network members. Therefore, it is one of the appropriate ways to enrich the
gifted curriculum. On the other hand, based on the researches, it has been
determined that problem solving plays a mediating role in the structure of
intelligence and the progress of educational systems. Therefore, the use of
problem solving in the education of gifted students is one of the most valuable
educational strategies due to the development of thinking skills and problem
analysis through meaningful learning. An information-rich environment can
create a good opportunity to increase problem-solving skills. One of the
information-rich environments is the network, which, if used according to
needs and based on awareness, can provide more awareness in the field of
metacognition and self-regulation, considering the characteristics of the
gifted.

What is needed to achieve performance and achievements at advanced

levels is to pay attention to the impact and change of educational
environments. In order to create a suitable learning environment for gifted
students, many researchers have designed enriched learning environments.
The model of Clark's (1986) respondent's learning environment is designed
flexibly and based on students' interests in the out-of-school environment. In
Meeker's (1993) model of active problem solving, curriculum content
becomes more advanced, complex, and innovative. Betts (1985) model of
independent learners: This model can be implemented in special classes under
the supervision of specially trained teachers. Renzoli (1977) proposed the
three-ring model of enrichment.
Despite the emphasis of existing research on the necessity of designing an
enriched learning environment, there is still a research gap in the application
of network-based enriched learning environment (use of technology and
collaborative learning) in accordance with individual needs and facilitating
learning and taking measures to minimize disadvantages and challenges.
Networks exist in order to improve the problem-solving skills of gifted
students; The basic gap in this field is the absence of a training model, which
is the aim of the current research.
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Research Question(s)

Question 1: What are the components of the enriched learning environment
model for gifted high school students? How do the components interact?
Question 2: Does the designed model have internal validity?

Literature Review

Despite the enrichment of the curricula in gifted schools, in a research
conducted by Islami (2013), it was observed that the existing curriculum
components are not at the average level. and does not meet the needs of
students. Also, Kalbasi (2009) in the evaluation of the curriculum of the gifted
schools, observed that the way of organizing the presentation of materials is
in the form of memorizing information, insufficient attention to creativity and
problem solving, and superficial and abundant presentation of content topics
without depth and practical examples. Abu et al., 2017) in their research
concluded that joint educational programs do not meet the academic, social
and individual needs of gifted students due to the speed of learning.

Wagner and Dole (2014) examined the use of wikis in online gifted
education courses. The results showed that wikis have a positive effect on the
online education of student teachers.

Jordan and Pereira (2009) presented the engineering design process as a
problem for elementary school students with the aim of creating a challenging
learning environment. The results showed that the students in the working
group have difficulty in applying the design process and showing sufficient
maturity to plan and manage the program for an abstract goal, and therefore it
is suggested that practical engineering design projects and talent development
in the field of engineering be carried out in secondary schools. . The research
results of Jawaid et al. (2020) show that the combination of two cooperative
and problem-based teaching strategies has been effective for teaching
engineering content and cognitive development of learners.

Bohmova and Rostejnska (2009) also observed that individual approaches,
practical activities, intellectual challenges and expert advice were able to
engage students favorably in learning activities.

Homepage://jti.atu.ac.ir/
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Methodology

The research method is mixed in the form of a sequential exploratory research
plan with two qualitative and quantitative parts; Based on the findings of the
qualitative part, the proposed model was prepared and internal validation was
carried out in the quantitative part of the research. In order to identify the
components of the enriched learning environment model in the present study,
the data obtained from systematic review and semi-structured interviews were
analyzed using the qualitative content analysis method. To measure the
internal validity of the proposed model, an electronic questionnaire with 9
questions on a Likert scale was designed and the link to the questionnaire form
was provided to the targeted sample (professors, graduates of educational
technology and special education, and teachers of gifted schools). In this
research, descriptive statistics were used. (including the calculation of central
tendency and dispersion indices such as mean, standard deviation and
descriptive graphs related to statistics) were used to analyze quantitative data.
We also used hypothesis testing by observing the assumptions from the t-
sample data analysis test for analysis. SPSS software was used for data
analysis.

Conclusion

The current research was conducted with the aim of designing an enriched
learning environment to improve the problem solving skills of gifted students.
The findings of the research, as a result of qualitative data analysis, showed
that the design of enriched learning environment for improving problem
solving skills includes 8 components and 24 sub-components, which were also
presented in the form of a conceptual model.

After extracting the components and sub-components, the relationship
between them is presented in the form of a pattern in qualitative content
analysis. The way they are placed and arranged is based on the order that the
importance of each of these elements has in relation to other elements. This
relationship is presented in the conceptual model of Figure 1. According to
the conceptual model (Figure 1) of the learning environment that is designed
on the web platform and the learner is in continuous interaction with the
distinctive content, the teacher, peers, environmental perception and his own
lived experience. The environment is through feedback literacy, evaluation,
task value and self-regulation. It gets rich. Continuous support is provided in
all stages of learning and in different types of educational, cultural, health and
social. In order to achieve all of the above, the personal learning network on
the web allows these activities to occur. The arrangement of the components
in the conceptual model indicates that the learner has a two-way interaction
with his own lived experience, environmental perception, peers, teacher and
It has content and plays a role in the interaction process of task value,
evaluation, feedback literacy and self-regulation, under the title of stimulating
learning factors at advanced levels. Of course, one of the essential conditions
of the learning process is support in various educational, social, cultural and
health dimensions.
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3. Eric

4. Web of Science

5. Wiley online library
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ABSTRACT

The entrepreneurial university has an important role in country’s economic
development. The purpose of this research is to present the entrepreneurial
university development model for public universities of Afghanistan. This applied
research was conducted based on the systematic grounded theory (SY-GTM).
Research participants are professors of Afghan universities. The sampling method in
this research is purposeful and theoretical snowball sampling. The data collection
continued until reaching theoretical saturation, and theoretical saturation was
achieved with the number of 16 people in this research. The data collection tool was
a semi-structured interview and the data was analyzed using MAXQDA 22
software. The reliability and validity of the data were opened by observing the
participants and reviewing the experts. The results obtained from the research data
of open, axial and selective coding processes were analyzed and 847 conceptual
reports were classified into 25 associative categories from 16 interviews and finally
six models were drawn. Research studies have shown that for the entrepreneurship
of Afghanistan’s public universities, a set of causal conditions are necessary, the
conditions including:  relationship  between university and industry,
commercialization research, and market-based curriculum research. The intervening
environmental conditions include: awarding system and entrepreneurial leadership.
The implementation of the entrepreneurial university involves these strategies:
teaching entrepreneurial skills and promoting the culture of entrepreneurship inside
and outside the university. This research is the first step in entrepreneurship of
public universities and has helped Al-Beroni University in the field of
entrepreneurship.

Keywords: Entrepreneurial university, 3rd Generation university, Public
university development, Strategic management.
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Extended Abstract

Introduction

In a knowledge-based economy, the innovation system has a special role, so,
the university must play a fundamental role in this case. Because the
university acts as a supplier of human capital and a space for designing and
bringing to fruition new economic ideas and organizations, and on a higher
level, it has the mission of transforming technological innovations into social
innovations (Menter, 2024). In this situation, there is a need for
entrepreneurship to inject new blood into the economy through creativity,
innovation, work, self-confidence and tolerance of ambiguity and take a step
towards the economic crisis. One of the strategic and key tools to realize this
is the existence of an entrepreneurial university (Audretsch, 2014; Bano and
Taylor, 2015). University paradigms can be divided into three categories that
includes: educational-based university, research-based university and
entrepreneurial university (Compagnucci and Spigarelli, 2020; Wissema,
2009).

Considering the insufficient attention to entrepreneurship in the
universities of Afghanistan and on the other hand, the lack of a model to
guide the efforts made in this field, the aim of this research is to present the
entrepreneurial university development model for the public universities of
Afghanistan. In order to achieve the above goal, this research was conducted
based on the views of experts in the field of entrepreneurship and
educational management, especially faculty members of Kabul Universities
and Al-Beroni University, in order to prepare a conceptual framework for
the transformation of the second generation university into the third
generation, Entrepreneurial University.

Literature Review

Sadeghi et al. (2017) considered the indicators of entrepreneurial structure,
entrepreneurial  culture,  entrepreneurial  strategy, entrepreneurial
management, and the relationship between the university and the industry as
effective factors of entrepreneurial university characteristics. Mohadi and
Sepehpanah (2015) in their research: continuous interaction with industry,
specialized meetings with industrial owners, creation of science and
technology parks in universities and provision of study opportunities in
various areas of entrepreneurship have been presented as the most important
indicators of an entrepreneurial university. Among the components of
entrepreneurial university, incubator, risk financing in university-derived
companies have had the greatest impact on the development of Tehran
University as an entrepreneurial university (Turkman and Nowrozi, 2016).

Methodology

This applied research was conducted based on the systematic grounded
theory (SY-GTM). Research participants are professors of Afghan
universities. The sampling method in this research is purposeful and
theoretical snowball sampling. The data collection continued until reaching
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theoretical saturation, and theoretical saturation was achieved with the
number of 16 people in this research. The data collection tool was a semi-
structured interview and the data were analyzed using MAXQDA 22
software. The reliability and validity of the data were opened by observing
the participants and reviewing the experts.

Results

The results obtained from the research data of open, axial and selective
coding processes were analyzed and 847 conceptual reports were classified
into 25 associative categories from 16 interviews and finally six models were
drawn. Based on the summary of the findings presented in the full tables, the
paradigmatic model of the development of the entrepreneurial university in
Afghanistan's public universities has been presented with a planning
approach.

In the current research, 6 factors were identified in the framework of the
development of the entrepreneurial university in Afghanistan's public
universities, which is reported in the image above. Based on the findings of
the present research, the causal conditions directly affect and lead to the
central phenomenon, the development of the entrepreneurial university in
Afghanistan's public universities. The central phenomenon affected by
strategies and their implementation facilitate the achievement of internal and
external consequences. the intervening conditions, while facilitating this
flow, can create serious obstacles in the way of realizing the central
phenomenon and strategies. In other words, the intervening factors refer to
the macro environmental factors of the university and the contextual factors
of the current infrastructure and platform.

Conclusion

The results of the analysis showed that among the 16 interview transcripts,
847 codes explain the six main dimensions of the central phenomenon of
"presenting the entrepreneurial university development model for Afghan
public universities." The formation of the entrepreneurial university in the
state universities of Afghanistan is caused by the causal conditions
including: entrepreneurship skill training, university connection with
industry and society, commercialization of research, creation of creativity
and entrepreneurship center in the university, market-oriented curriculum,
flexible organizational structure, common vision, university independence
and it is the internationalization of the university. Contextual conditions such
as: facilities and equipment, constructive interaction with the external
environment, standard research, entrepreneurial culture along with the
factors of the intervening factors of the macro environment including the
obstacles of the entrepreneurial university, strategic planning obstacles, the
role of the strategic plan in the development of the entrepreneurial
university, reward system and Entrepreneurial leadership can facilitate the
occurrence of the phenomenon and prevent its formation. Overcoming these
obstacles requires the use of entrepreneurial skills training strategies,
reforming the organizational structure of the university, a strategic view, and
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a clear vision. , promoting the culture of entrepreneurship and paying
attention to quality assurance, the realization of which can lead to internal
and external consequences for the university. So this research is the first step
in entrepreneurship of public universities and has helped Al-Beroni

University in the field of entrepreneurship.
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ABSTRACT

The purpose of this research is to design a new teaching method with regard to
new technologies in education. The research method is qualitative and
exploratory, in this regard, first by reviewing the literature, the primary framework
of the new teaching method was introduced with regard to new technologies in
education as the primary research model, then its localization and confirmation
using the method Delphi was accepted through a semi-completed questionnaire.
For this purpose, a total of 24 experts were used, including university professors
and experienced teachers, who continued to modify and localize the model, in
order to extract the dimensions and indicators of the new teaching method with
regard to the new technologies in education and discover the essence of the
concept. be made Based on the results of this research, 3 components "focusing
on the learning environment, "having information technology and communication
in various forms" and "developing information technology as a national
development strategy" in total 16 items as the dimensions of the new teaching
method with regard to new technologies in Education was identified..
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Extended Abstract

Introduction

Technology and education are intertwined in this modern era. Educational
institutions are using modern technology to educate students and conduct
continuous research. Even the smallest elementary schools use advanced
technology for educational purposes.  Advancement in technology
undoubtedly brings endless benefits and also enhances and improves
educational practices. The use of technology increases the power and ease of
work. Today, according to the advancement of technology and the continuous
changes that occur, the conditions of change must be created in every society.
The initial condition of any change is knowledge and awareness, after which
work should be done with planning to achieve desirable goals (Jafarpour et
al., 2016). Education is one of the most important issues of education systems.
The meaning of education is the two-way process of learning information,
skills and positive attitudes about a subject that is implemented according to a
specific age group and in certain time conditions. The purpose of education
and training is only to transfer cultural heritage and human experiences to the
next generation.

Literature Review

Taghraei et al. (1401) conducted a research on teaching with modern
technology in elementary schools. To achieve this goal, the research method
is applied using grand theory. The statistical community includes officials and
specialists in the field of education and training, specialists in the field of
management and educational planning, psychology, sociology, as well as
experts in the field of entrepreneurship education, who by using the theoretical
sampling model and by conducting 30 in-depth interviews, the findings of the
research reached theoretical saturation. The results of the research show that
education based on value creation is the central category of entrepreneurial
education, which is influenced by the factors that cause the entrepreneurial
attitude of teachers, officials and decision-makers in the field of school
education and parents. The most important contextual factors are the
entrepreneurial atmosphere, the design of a playful environment, the design
of attractive spaces in the school along with the necessary environmental
conditions such as entrepreneurial awareness, educational planning and
entrepreneurial awareness. These factors help to implement and adopt
strategies for education along with entrepreneurial learning, entrepreneurial
assignments, entrepreneurial teams, entrepreneurial enthusiasm, school
interaction with the real world, flexible and multilateral evaluation, and
emphasis on cognition and metacognition. Finally, the creation of new value,
the training of creative, innovative and multidimensional students and capable
and skilled students are the main consequences and outputs of entrepreneurial
education in schools, during which students, by being on the path of correct
academic and career education, create value for themselves and society pays.
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Methodology

In this research, based on the Delphi method, the dimensions of the new
teaching method were identified with regard to the new technologies in
education and then the research model was designed. Therefore, the current
research method is exploratory and practical in terms of its purpose, and in
terms of the method of data collection and analysis, this research is descriptive
and survey-type, and in terms of time, this research is cross-sectional. The
statistical population of the research includes university professors, expert
specialists and experienced teachers of about 30 people, the selected sample
size of the research to conduct in-depth interviews is about 18 cases among
scientific experts and 12 cases among practical experts using the purposeful
sampling method.

Results

In these days when schools are working remotely due to the spread of Corona,
the gap in educational technologies in schools is very visible. In information
societies, the effective circulation and exchange of information is the focus of
cultural, social, political and economic decisions. In these societies, the
missions and missions of some social institutions such as education and
universities have found major differences from the past. Therefore, some
societies by rethinking the missions, goals, curriculum of schools and teacher
training methods are the necessary platforms for developing skills such as the
ability to analyze and criticize information, continuous learning, decision
making in new and flexible situations, management skills, program They have
provided problem-solving in their citizens to live in the information society.
The purpose of this study is to present a new teaching method model with
regard to new technologies in education. Based on the results of this research,
3 components "focusing on the learning environment, "having information
technology and communication in various forms" and "developing
information technology as a national development strategy" in total 16 items
as the dimensions of the new teaching method with regard to new technologies
in Education was identified, then explanations were presented in relation to
each of the components.

Conclusion

As it is clear from the results of the article, in general, technology in education
and teaching increases the efficiency and effectiveness of the education
system to a high degree, that is why countries with high technology definitely
have more efficient and effective education. With a relatively good investment
in this area, let us witness the remarkable progress of the educational level at
the macro level. Any kind of laziness and procrastination in this field will
cause us heavy losses. It delivers to the community and the result of this error
is the situation we are witnessing. Finally, wherever a big step is taken, its
impact will be visible.

Homepage://jti.atu.ac.ir/
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