ARTIFICIAL
INTELLIGENCE

1st Artificial
Intelligence Research
Symposium

December 22nd, 2024
Paper E-book
ISBN 978-625-98679-9-1

d%‘iﬂnj#%fh

| R \%ir;“

46k

WWW.ALSYIMPOSTUIN.COMLEY Proceedings of artificial intelligence research
symposium Yonetim Yayinlar1 Mustafa ERSOY

support@aisymposiun.com.tv
n pp L Elektronik Materyal




Yapay Zeka Arastirmalar1 Sempozyumu
Yapay zekanin gegmisi, buglini ve gelecegi..

Bilim ve teknolojinin onciiliigiinde sekillenen giliniimiiz diinyasinda, yapay zeka (YZ), bireysel
yasamlarimizdan toplumsal yapilarm déniisiimiine kadar her alanda etkisini hissettiren bir paradigma
haline gelmistir. Egitimden sagliga, sanayiden tarima kadar genis bir yelpazede yenilik¢i ¢dziimler sunan

YZ, insanligin karsilastigi karmagik problemlerin ¢6ziimiinde bir anahtar olarak konumlanmaktadir.

YZ'nin sundugu olanaklar, yalnizca var olan siirecleri iyilestirmekle kalmayip, ayn1t zamanda bu siire¢leri
kokten doniistirme potansiyelini tasimaktadir. Ozellikle egitim alaninda, kisisellestirilmis &grenme,
olgme ve degerlendirme siireglerinin iyilestirilmesi ve egitimin firsat esitligini artirma konularmda
sagladig1 avantajlar dikkat cekicidir. Bu baglamda, yapay zekanin egitimle olan etkilesimi, gelecegin

toplumsal ve ekonomik yapisini sekillendiren kritik bir faktor olarak degerlendirilmektedir.

Ayn1 zamanda yapay zeka, disiplinler aras1 bir yaklasimi gerekli kilarak bilgisayar bilimi, psikoloji,
sosyoloji, hukuk ve etik gibi alanlarmn is birligini zorunlu kilmaktadir. Bu nedenle, YZ'nin gelistirilmesi
ve uygulanmasinda sadece teknik becerilere degil, etik ve sosyal sorumluluk ilkelerine de odaklanmak

biiyiikk 6nem tagimaktadir.

Bu bildiriler kitabi, yapay zekanmn cok boyutlu etkilerini ele alan, gesitli bilimsel c¢alismalar1 ve
uygulamalar1 bir araya getirerek bu alandaki bilgi birikimine katkida bulunmayr amaglamaktadir.
Disiplinler arasi bir anlayisla tasarlanan bu galigma, bilim insanlarinin, egitimcilerin ve Karar alicilarin

YZ’nin sundugu firsatlar1 daha iyi degerlendirmelerine yardimei olmayr hedeflemektedir.

Artificial Intelligence Research Symposium
The past, present, and future of artificial intelligence..

In today's world, which is shaped by the leadership of science and technology, artificial intelligence (Al)
has become a paradigm that makes its impact felt in every field from our individual lives to the
transformation of social structures. Al, which offers innovative solutions in a wide range from education
to health, from industry to agriculture, is positioned as a key to solving complex problems faced by

humanity.

The possibilities offered by Al not only improve existing processes, but also have the potential to
radically transform these processes. Especially in the field of education, the advantages provided by
personalized learning, improving measurement and evaluation processes and increasing the equality of
opportunity of education are noteworthy. In this context, the interaction of artificial intelligence with
education is considered as a critical factor shaping the social and economic structure of the future.

At the same time, artificial intelligence Decrees an interdisciplinary approach and requires cooperation

of fields such as computer science, psychology, sociology, law and ethics. Therefore, it is of great



importance to focus not only on technical skills, but also on ethical and social responsibility principles in
the development and implementation of Al.

This book of Decrees aims to contribute to the knowledge accumulation in this field by bringing together
various scientific studies and applications that address the multidimensional effects of artificial
intelligence. This study, designed with an interdisciplinary understanding, aims to help scientists,

educators and Deci-sion makers better evaluate the opportunities offered by Al.
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Smart Classrooms And Artificial Intelligence In The Context Of Educational Transformation ......... Nalan KAZAZ
Dr. Tolga KARADAS
Prof. Dr. Tuncay DILCI

Abstract

This study examines the integration of smart classrooms into educational processes within the context of digital
transformation and the rise of artificial intelligence technologies. Smart classrooms provide a learning
environment that combines physical and digital components, offering students interactive, personalized, and
data-driven learning experiences. Artificial intelligence is driving significant transformations in education,
particularly in areas such as learning analytics, adaptive learning systems, natural language processing, speech
recognition, automated assessment, and teacher support systems.

The pedagogical impacts of smart classrooms enhance student motivation and engagement while alleviating
teachers' workload. However, challenges such as technological infrastructure deficiencies, access inequalities,
and data privacy concerns hinder the widespread adoption of these technologies. The future of artificial
intelligence in education appears more promising with the advancement of next-generation technologies, the
shaping of global education policies, and the emphasis on sustainable educational approaches.

In conclusion, enhancing technological infrastructure, improving teachers' digital literacy, and addressing
ethical issues are essential to contributing to the transformation of education through the integration of smart
classrooms and artificial intelligence. This study encourages further in-depth analyses on the impacts of
artificial intelligence in education for future research.

Keywords: Transformation in Education, Digital Education, Artificial Intelligence in Education, Smart
Classroom



1. Introduction

The Impact of Digital Transformation and Technological Advancement in Education

In recent decades, digital transformation in education has led to significant changes on a global scale,
fundamentally altering the dynamics of education systems. Technological advancements have transformed not
only educational environments but also teaching methods and learning processes. The use of the Internet,
mobile devices, artificial intelligence, and data analytics technologies in education has created opportunities to
provide students with more personalized learning experiences. One of the most notable impacts of digital
transformation in education is the potential of technology to personalize learning materials. Artificial
intelligence and data analytics-powered systems enhance the learning process by providing customized content
tailored to students' needs (Zawacki-Richter et al., 2019). "The sustainable impacts of digital transformation in
education are evident not only in pedagogical methods but also in student motivation and engagement™ (Wang
et al., 2022).

"Digital technologies not only increase equity in access to education but also enable teachers to develop
innovative methods in lesson preparation and delivery"” (Selwyn, 2020). Digital technologies enable teachers to
deliver learning materials more effectively, while allowing students to learn at their own pace. This
transformation also offers significant opportunities, such as promoting equity in education and addressing
diverse learning styles. Digital transformation in education has generated innovative solutions in various areas,
from teaching methods to learning tools; however, the challenges encountered during this process should not be
overlooked.

The Emergence of Smart Classrooms and Artificial Intelligence Technologies

Smart classrooms stand out as one of the most prominent and innovative outcomes of digital transformation in
education. These classrooms are based on technological infrastructures developed to enable students and
teachers to engage in more efficient, interactive, and personalized learning experiences. "Atrtificial intelligence-
based technologies used in smart classrooms provide the opportunity to continuously monitor and improve
students' performance through learning analytics and feedback mechanisms™ (Holmes et al., 2019). Smart
classrooms integrate educational materials and teaching methods with digital tools, offering students more
learning opportunities. "Artificial intelligence optimizes teacher-student interactions in education, making
teaching processes more efficient and personalizing learning experiences” (Chen et al., 2021). Artificial
intelligence technologies form the foundation of these smart classrooms. Artificial intelligence analAles data to
identify students' learning needs, provides teachers with insights into instructional strategies, and offers
students personalized learning pathways. Smart classrooms and artificial intelligence offer significant
advantages in education, including personalized learning, real-time feedback, and the ability to track student
performance. "Smart classrooms, through the integration of digital tools with physical learning environments,
provide flexible and adaptive educational solutions that can respond to students' individual learning needs"
(Hwang et al., 2020).

The Purpose, Scope, and Significance of the Study
The aim of this study is to examine the effects of smart classrooms and artificial intelligence integration on

education systems. A thorough analysis of the role of digital transformation and technology in education,
addressing the opportunities provided by smart classrooms and the challenges encountered, will help us better
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understand the place of these technologies in education. The study aims to make significant insights into
educational policies and pedagogical practices by reviewing the existing literature that evaluates the potential
of smart classrooms and artificial intelligence in education. This study will provide a deeper understanding of
digital transformation in education and offer practical recommendations for the integration of smart classrooms
and artificial intelligence.

2. The Definition and Characteristics of Smart Classrooms
The Key Components of Smart Classrooms

Smart classrooms are technology-enhanced learning environments designed to make the most efficient use of
technology in education. These classrooms are typically equipped with interactive whiteboards, projectors,
tablets, and other digital tools. "The key components of smart classrooms, by combining hardware and software
elements, create a comprehensive digital ecosystem that supports students' learning processes” (Wang et al.,
2020). The key components of smart classrooms involve the integration of both physical and digital elements.
Hardware components include interactive whiteboards, student tablets, computers, camera and microphone
systems, sensors, and classroom management systems, while software components consist of digital learning
platforms, content management systems, learning analytics tools, and artificial intelligence-based applications.
"Interactive whiteboards and digital devices increase student engagement in lessons while providing teachers
with the opportunity to deliver lessons more effectively” (Lai & Hwang, 2016). These components work
together in an integrated manner to increase efficiency in education, ensure active student participation, and
reduce teachers' workload.

Interactive whiteboards allow teachers to communicate with students in a more interactive manner during
lessons. Tablets and other digital devices enable students to access content at their own learning pace and
engage with the material in a more interactive manner. These tools, which allow students to follow their
individual learning paths, enable smart classrooms to be customized and become more efficient. "Learning
analytics and artificial intelligence-based software are powerful tools for determining students' individual
learning paths and optimizing the learning process™ (Zawacki-Richter et al., 2019).

Physical and Digital Integration: Hardware and Software Features

"Smart classrooms, through the integration of physical and digital elements, enable students to engage more
deeply in their learning processes” (Lai et al., 2021). For smart classrooms to be effective, the integration of
physical and digital elements must be implemented robustly. This integration means designing hardware and
software components in a way that complements each other. Physically, smart classrooms typically feature
tools such as interactive whiteboards, smart projection systems, individual digital devices for students (tablets,
laptops), and audio-visual systems. These hardware components are designed to enhance classroom interaction
and ensure that students can learn the materials more efficiently.

Digital integration is achieved through software components. Teaching platforms and content management
systems allow teachers to prepare various learning materials within the classroom, deliver these materials to
students, and track students' progress. The software used in smart classrooms analAles student data to provide
personalized learning pathways and recommendations for each individual. Additionally, through natural
language processing (NLP) and artificial intelligence (Al) technologies, it becomes possible to track student
interactions in real-time and provide feedback. "Artificial intelligence-based learning systems enhance student
success rates by providing customized content according to individual learning speeds and needs" (Holmes et
al., 2019).
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"Physical and digital integration enables the effective delivery of instructional materials and allows for the
dynamic monitoring of student interactions™ (Kumar et al., 2020). This integration creates a student-centered
teaching environment while also helping teachers organize lesson content more efficiently. While students can
learn more independently through digital tools, teachers can monitor student performance and intervene when
necessary. This integrated system makes teaching and learning processes more interactive, efficient, and
personalized.

Redesigning Learning Environments in Education

The development of smart classrooms presents a significant opportunity to redesign learning environments in
education. These environments, unlike traditional teaching methods, create classrooms enriched with digital
tools and interactive materials. "The digital transformation of learning environments enables the development
of flexible systems that adapt to students' individual learning needs and cater to different learning styles™
(Spector et al., 2020). Smart classrooms offer learning experiences that can be customized according to
students' individual learning needs. Students can interact with learning materials at their own pace, while
teachers can analAle student data to develop more effective teaching strategies.

"Virtual and augmented reality technologies, particularly in teaching abstract concepts, serve as effective tools
that enhance student engagement and understanding” (Merchant et al., 2014). The integration of digital
technologies allows for the diversification of learning experiences beyond physical classrooms. For example,
virtual reality (VR) and augmented reality (AR) technologies provide students with a more tangible
understanding of abstract concepts, fostering a deeper comprehension. These technologies offer students not
only a visual experience but also a tactile and sensory one, helping them explore different aspects of learning.
At the same time, learning environments become more flexible to cater to students' diverse learning styles.
While students have the opportunity to work individually, tools that encourage group collaboration are also
available.

Smart classrooms reshape teaching methods in education not only with digital tools but also through
educational materials. Teachers enable students to learn more actively by providing interactive content through digital
platforms instead of traditional textbooks. These innovative learning environments not only enhance students' academic
achievements but also develop their problem-solving skills, creativity, and critical thinking abilities (Garrison &
Vaughan, 2008).

3. Applications of Artificial Intelligence in Education

Artificial intelligence (Al) has the potential to create significant transformation in education. Al-based
technologies offer a wide range of applications to make educational processes more efficient, interactive, and
personalized. "Learning analytics is an effective method that uses big data analysis to improve individual
learning processes” (Siemens, 2013). The most important applications of Al in education include learning
analytics, adaptive learning systems, natural language processing, speech recognition, translation tools,
automated assessment and feedback systems, and teacher support systems.

Learning analytics is an Al application that utilizes big data analysis to understand and optimize students'
learning processes. These systems, which analAle students' learning behaviors, provide personalized content
based on individual learning needs and offer guidance to teachers. Adaptive learning systems offer educational
content that can dynamically adjust according to students' knowledge levels and learning speeds. "Adaptive
learning systems provide a personalized learning experience in education by adjusting to each student's
individual learning pace" (Pane et al., 2014).
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Natural language processing (NLP) technologies facilitate overcoming language barriers, creating a global
educational environment. Translation tools and speech recognition systems enable students to access content in
different languages and simplify communication processes for teachers. Automated assessment systems
evaluate students' assignments and exams, reducing teachers' workload and providing faster feedback to
students. "Natural language processing, translation, and speech recognition tools eliminate language barriers,
facilitating global education access” (Ghassemi et al., 2015).

Finally, teacher support systems facilitate data-driven decision-making processes with Al-based tools. These
systems enable teachers to enhance their classroom performance, develop more effective teaching strategies,
and engage more strongly with students. "Automated assessment systems provide faster and more consistent
feedback to students while reducing teachers' workload™ (Jordan, 2020).

Learning Analytics and Adaptive Learning Systems

Learning analytics involves collecting student data, analAling it, and monitoring students' academic
performance. "Learning analytics holds the potential to offer tailored solutions to students by analAling big
data" (Ferguson, 2012). Al technologies, in conjunction with learning analytics tools, enable a more detailed
examination of student behaviors and create personalized learning experiences. Based on students' learning
speeds, achievement levels, and areas of interest, customized content can be provided. This process is highly
effective in identifying areas where students may be struggling and offering targeted support. "Adaptive
learning systems optimize educational content and pace based on the individual needs of students™ (Chen et al.,
2020).

Adaptive learning systems dynamically shape the learning process by considering each student's unique needs.
These systems track student progress and tailor content to optimize the teaching process. For example, if a
student grasps a concept more quickly, the system advances to more advanced materials, while for another
student, additional practice and support are provided. These types of adaptive systems aim to maximize the
learning potential of all students in the classroom. "These systems effectively identify learning gaps and ensure
they are addressed" (Luckin et al., 2016).

Natural Language Processing, Speech Recognition, and Translation Tools

Natural Language Processing (NLP) technologies enable artificial intelligence to interact with language. In
education, NLP can guide students in developing their language skills. In language learning applications, NLP
algorithms analAle students' written and spoken expressions, providing feedback (Zhang et al., 2019). For
instance, they can detect grammatical errors, evaluate word usage, and assess sentence structure. This is a
particularly valuable tool in foreign language instruction, as it allows students to receive instant feedback on
their language usage accuracy.

Speech recognition systems also assist students in improving their language skills by analAling their
pronunciation. Al-based speech recognition software detects pronunciation errors and provides corrective
feedback (Davis et al., 2018). Such tools not only enhance students' verbal communication skills but also
enable teachers to monitor the language learning process more effectively.

"Translation tools provide significant support in students' multilingual learning processes"” (Voss, 2017). These
tools play a crucial role, particularly in overcoming language barriers and facilitating access to content in
different languages. Al-based translation tools such as Google Translate and DeepL enable accurate translation
of texts. These tools support students in learning within multilingual environments while also contributing to
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their language acquisition processes. Translation tools guide students in using appropriate words and
expressions.

Automated Evaluation and Feedback Systems

Automated evaluation systems use Al algorithms to instantly assess students' performance. "Automated
evaluation systems improve the feedback process by evaluating student performance objectively and quickly"
(Gauthier et al., 2020). These systems rapidly evaluate students' written responses, multiple-choice questions,
or open-ended questions and provide instant feedback. "Feedback systems accelerate learning processes by
offering personalized guidance to students” (Huang & Lin, 2021). This process not only reduces the workload
of teachers but also provides students with more frequent and timely feedback. Additionally, automated
evaluation systems offer a more objective assessment process, minimizing evaluation errors.

Feedback systems provide continuous feedback to improve students' learning processes. Al-based feedback
systems offer personalized feedback, explaining what the student did correctly and where improvement is
needed. These systems enable students to navigate their learning processes more quickly and effectively. When
students struggle with a particular topic, the feedback system provides additional resources, exercises, or
explanations. "Al-based evaluation systems help teachers minimize assessment errors and create a more
efficient teaching process™ (Anderson et al., 2019).

Teacher Support Systems: Data-Driven Decision Making

Al helps teachers make data-driven decisions in classroom management and instructional processes. Teacher
support systems collect and analAle student data within the classroom. "Data-driven teaching allows teachers
to quickly analAle student performance and customize instructional strategies” (Smith et al., 2021). This data
includes student performance, engagement levels, areas of difficulty, and overall learning progress. These
analyses help teachers identify which students need additional support or which learning areas require more
attention.

Data-driven decision making enables teachers to develop more effective and personalized instructional
strategies. "Al-based teacher support systems allow teachers to quickly adapt their instructional strategies by
providing student data” (Wang & Li, 2020). Al facilitates the adjustment of teaching styles and content to meet
students' needs by providing teachers with real-time data. "Data-driven decision making enables teachers to
intervene according to students' learning needs, creating more efficient teaching processes” (Brown & Jones,
2019). Additionally, it helps improve teachers' intervention processes for individual students, ensuring that
each student can reach their full potential.

4. Pedagogical Impacts of Smart Classrooms

"Smart classrooms facilitate access to personalized learning experiences, thereby increasing learning
motivation" (Jones & Smith, 2022). Smart classrooms represent the transformative power of technology in
education. "The pedagogical impacts of smart classrooms help teachers increase student engagement and
develop more effective teaching strategies” (Nguyen et al., 2020). These classrooms not only make teaching
processes more efficient but also offer solutions tailored to students' individual learning needs. "Personalized
learning can be more effectively implemented in smart classrooms, as content is adapted according to students’
needs" (Miller & Green, 2021). The pedagogical effects of smart classrooms are reflected in areas such as
personalized learning approaches, student motivation and engagement, and the impact on teachers' workloads
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and pedagogical practices. This section will examine in detail the contributions of smart classrooms to teaching
and learning processes.

Personalized Learning Approaches

Personalized learning aims to provide customized educational experiences based on students' learning speeds,
strengths, and needs (Brown & Larson, 2021). Smart classrooms have the ability to adapt learning materials
and resources to meet the individual requirements of students. Al-powered systems monitor student
performance, enabling students to advance in areas where they are strong and receive additional support in
areas where they need improvement (Chang & Wu, 2022).

Such personalized approaches offer significant advantages, particularly in heterogeneous classrooms. Since
each student learns at a different pace, offering the same material to all individuals can be insufficient. Smart
classrooms allow students to learn at their own pace by tailoring learning materials to their knowledge level
and learning style (Lee et al., 2020). Additionally, by offering content that aligns with students' personal
interests, smart classrooms can enhance their engagement with the learning process.

Effects on Student Motivation and Engagement

Smart classrooms have a significant impact on student motivation and engagement. The integration of
technology in education provides students with a more interactive and engaging learning experience (Smith et
al., 2020). Gamification, simulations, and interactive tools used in smart classrooms enhance student
participation in lessons. Students can track their own progress, receive instant feedback, and engage with
learning materials that have motivational features to help them see their achievements.

Moreover, making the learning process more fun and engaging also increases student motivation. This enables
students to maintain their interest in learning and actively participate in class. Al-supported platforms offer
opportunities to constantly move students forward by adjusting the difficulty level (Zhao & Li, 2021). For
example, "Gamification enhances student motivation while making the learning process more enjoyable™
(Garrison & Vaughan, 2019). By seeing their achievements, students become more motivated and the learning
process becomes less stressful.

Contributions to Teachers' Workload and Pedagogical Practices

Smart classrooms offer key features that help alleviate teachers' workload. Specifically, automated assessment
systems and feedback tools allow teachers to monitor student performance in real-time, enabling them to focus
more on lesson content. Smart classrooms also make teachers more efficient in classroom management and
student interaction (Jones & Wang, 2018).

However, the contributions of smart classrooms to teachers' pedagogical practices are also significant. In smart
classrooms, teachers can monitor student data to identify which students need help and provide individualized
support. Artificial intelligence assists teachers in analAling student performance and developing personalized
teaching strategies. Furthermore, it allows teachers to diversify classroom activities, enabling them to create
more interactive and engaging lessons. With the help of smart classrooms, teachers can respond more quickly
to students' individual needs and guide them more effectively (Kerr & Mason, 2019).
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In conclusion, smart classrooms present a pedagogical model that makes the educational process more efficient
and effective for both students and teachers (Yang & Lee, 2020). While providing solutions tailored to students'
individual learning needs, they reduce teachers' workload and help them deliver higher-quality education.

5. Challenges and Limitations

Smart classrooms, while offering numerous advantages, also face certain challenges and limitations. One of the
primary challenges is the significant financial investment required to implement and maintain the necessary
technology. Schools and institutions may struggle with securing adequate funding for the infrastructure,
hardware, and software essential for smart classrooms.

Additionally, there is the challenge of ensuring that teachers are adequately trained to use these advanced
technologies. Many educators may not be familiar with the technical tools and platforms used in smart
classrooms, which can hinder the successful integration of these systems into the teaching process. Ongoing
professional development and support are crucial to address this gap.

Another limitation is the potential for unequal access to technology. While smart classrooms have the potential
to enhance learning, students in underfunded schools or regions may not have access to the same resources.
This creates disparities in educational opportunities, which could widen the achievement gap.

Furthermore, there is concern about the over-reliance on technology. While Al and automated systems can
provide valuable support, excessive reliance on them could reduce the human interaction necessary for
developing important social and emotional skills. It is essential to find a balance between technology use and
traditional teaching methods to ensure a holistic learning experience.

Finally, privacy and data security issues also present significant concerns. Smart classrooms collect vast
amounts of data on student performance and behavior, raising questions about how this data is stored, who has
access to it, and how it is used. Safeguarding students' personal information and ensuring compliance with
privacy regulations is crucial in the implementation of these technologies.

In conclusion, while smart classrooms have the potential to revolutionize education, addressing these
challenges and limitations is essential to fully realize their benefits and ensure equitable access to quality
education.

Technological Infrastructure and Access Inequality

Smart classrooms and artificial intelligence applications require a strong technological infrastructure to operate
effectively. However, many schools, particularly in developing regions, lack sufficient internet access, modern
hardware, and software infrastructure. This can hinder the effective use of smart classrooms. Deficiencies in
technological infrastructure can limit students' access to educational materials and Al-powered platforms.
These inequalities are more pronounced for students living in rural and low-income areas. "Access inequalities
hinder the goal of ensuring equal opportunities in education through digital classrooms” (Smith & Brown,
2021).

Access inequalities can create a digital divide in education, preventing some students from benefiting from
equal opportunities. Insufficient internet connections, outdated computers, or a lack of smart devices can
prevent students from fully utilizing Al-supported tools. Therefore, for smart classrooms to reach a broader
audience, it is essential for governments and educational institutions to invest in strengthening digital
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infrastructure and addressing these inequalities. Without such efforts, the gap in access to educational
technologies will continue to limit opportunities for marginalized students, exacerbating the achievement gap
in education.

Data Privacy and Ethical Issues

"Data privacy is one of the biggest ethical challenges encountered in the implementation of smart classrooms”
(Lopez, 2020). As the role of Al-powered smart classrooms in education continues to grow, data privacy and
ethical issues are gaining increasing attention. Artificial intelligence systems collect, process, and analAle
student data. These data often include students' personal information, learning speeds, achievement levels, and
other behavioral data. While collecting comprehensive data on students' performance presents significant
potential for improving educational processes, serious privacy concerns arise during the collection and storage
of this data.

The sensitive nature of student data raises questions about how it is protected, who has access to it, and how
long it is retained. Unauthorized access or misuse of student data could lead to privacy violations and potential
harm to students' well-being. Consequently, it is crucial for educational institutions to establish clear policies
on data handling, ensure transparency in data usage, and implement strong security measures to protect
students' personal information. Furthermore, educators, policymakers, and technology developers must address
ethical concerns related to the use of Al in education, ensuring that these technologies are applied in ways that
respect students' rights and privacy.

Ensuring the security of students' personal information and educational data is a significant responsibility for
educational institutions. Data security vulnerabilities can lead to the misuse of personal information and create
unintended consequences for students. Additionally, the transparency and explainability of artificial
intelligence algorithms emerge as another important ethical issue. Many Al systems have opaque decision-
making processes that can be difficult to understand. This situation can undermine trust in the accuracy and
fairness of the system, both for students and teachers.

To ensure the ethical use of Al systems, it is necessary to implement robust data protection laws and establish
ethical standards. The privacy of students and the security of their data are among the key factors that must be
considered in the process of digital transformation in education. Protecting students' data while promoting
innovation is crucial in maintaining trust in Al technologies and ensuring that they are used responsibly and
transparently in educational contexts.

The Process of Teachers Adopting and Adapting to Technology

The successful integration of smart classrooms and Al-supported technologies requires teachers to adapt to and
embrace these technologies (Williams & Lee, 2022). However, the process of teachers adapting to new
technologies can often be challenging. To effectively use educational technologies, teachers need to be
knowledgeable about the technology and integrate these tools effectively for pedagogical purposes.

Many teachers may struggle to begin using smart classroom technologies because these tools differ from
traditional teaching methods and require teachers to have more digital skills. Additionally, some teachers report
not receiving adequate training and support to use these technologies effectively. The process of teachers
adopting technology is often dependent on the sufficient professional development programs that educational
institutions are required to provide. These programs should not only teach teachers how to use technology but
also offer strategies to better understand classroom interactions and students' needs.
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Furthermore, integrating digital tools into classroom pedagogical processes is not always easy. Teachers may
have to deal with technical issues when using smart classroom tools or may have doubts about whether these
tools create the expected positive effects on their relationships with students. Therefore, it is important to
provide ongoing support and training for teachers to make this process more efficient.

In conclusion, to fully harness the potential of smart classrooms in education, it is necessary to address the gaps
in technological infrastructure, resolve data privacy and ethical issues, and support teachers in their technology
adoption processes. Overcoming these challenges will ensure the success of digital transformation in education
and allow smart classrooms and Al-supported systems to reach a wider audience.

6. The Future of Smart Classrooms and Artificial Intelligence

As the impact of smart classrooms and artificial intelligence in education rapidly increases, the future of these
technologies will continue to play a significant role in transforming educational systems. Artificial intelligence
has the potential to reshape not only individual learning experiences but also educational policies, teaching
strategies, and classroom dynamics. "The role of artificial intelligence in education will lead to a reshaping of
global educational policies” (Martin & Zhan, 2023). This section will address the future of smart classrooms in
the context of new-generation technologies and trends in education, global education policies, Al applications,
and sustainability and equity in education.

Next-Generation Technologies and Trends in Education

Next-generation educational technologies aim to make learning processes more personalized, interactive, and
accessible. Smart classrooms and Al-supported applications are key components of these trends. Atrtificial
intelligence, particularly through learning systems that can be tailored to students' needs, promises more
efficient and effective educational experiences. These technologies enable personalized learning in education
by offering content tailored to students' learning speeds, skills, and interests.

Moreover, technologies like augmented reality (AR) and virtual reality (VR) are increasingly playing a role in
education. These technologies provide interactive learning environments that help students visualize abstract
concepts. For example, in a history class, students can explore an ancient civilization through a virtual tour,
while in a biology class, they can study the human body in detail using 3D modeling. These experiences
present a great opportunity to increase student engagement and deepen their understanding of the learning
process.

The future of Al in education will further advance personalization in education. Al systems enable continuous
monitoring and improvement of learning processes by providing students with real-time feedback. As students
receive more effective learning plans and strategies based on their evolving needs, teachers will also have more
detailed data on each student’s strengths and weaknesses.

Global Education Policies and Al Applications
Globally, the use of artificial intelligence in education is rapidly increasing. Many countries are developing

strategies to transform their education systems through Al and digital technologies. International organizations
such as UNESCO and OECD are publishing reports and guidelines to develop policies regarding the role of Al
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in education. These global organizations encourage countries to adopt digital transformation in education and
to use Al in an ethical manner.

In developed countries, the role of Al in education is not only limited to digital learning platforms and teaching
materials tailored to students' needs. Additionally, the use of Al-supported tools in teacher education has made
educational processes more efficient. For example, some countries have launched continuous education
programs to enhance teachers' digital skills and provided support to enrich teaching processes with Al-based
tools.

The impact of Al in education extends beyond students; it also plays a significant role in enhancing teachers'
pedagogical skills. Functions such as data analysis, monitoring student performance, predicting student
behaviors, and making classroom management more efficient enable teachers to make more effective decisions.
However, for global education policies to be successfully implemented, governments must broaden access to
these technologies and provide adequate support to teachers.

Smart Classrooms in the Context of Education Sustainability and Equal Opportunities

The future of smart classrooms and artificial intelligence in education offers significant opportunities not only
for the technology itself but also in the context of sustainability and equal opportunities in education.
Educational equality means that all students can equally benefit from education. Al-supported systems have the
potential to eliminate inequalities in education. In particular, for students from low-income families, smart
classrooms can provide quality educational opportunities by overcoming access barriers. Digital platforms
allow students to receive education without time and space limitations, which strengthens the factor of equal
opportunities.

"Sustainability in education will be one of the key factors shaping the future of digitalization and smart
classrooms™ (Raman & Singh, 2024). Educational sustainability is not only concerned with environmental
aspects but also with creating long-term educational strategies. "The widespread adoption of digital classrooms
will take a significant step towards ensuring educational equality” (Gonzalez, 2022). The sustainability of smart
classrooms depends on the continuity of technological infrastructure and the capacity of teachers to effectively
use these technologies. Additionally, the integration of these technologies into education systems will increase
students' digital literacy levels, better preparing them for the future workforce. Digital transformation in
education can support economic development while also helping to create a more equitable and accessible
education system.

In conclusion, the future of smart classrooms and artificial intelligence in education is promising and hopeful.
These technologies have the potential to increase personalized approaches, accessibility, and efficiency in
education. However, for this potential to be fully realized, educational policies must support digital
transformation, teachers must receive continuous training to use technology effectively, and infrastructure
investments must be made to ensure all students have access to these technologies.

7. Conclusion and Recommendations
Summary of Research Findings and General Evaluation
This study has comprehensively examined the potential of smart classrooms and artificial intelligence in

education and their effects on educational processes. Smart classrooms offer environments that enrich students'
learning experiences through the integration of both physical and digital components. Al-supported
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applications promote personalized learning approaches in education, providing teaching materials and feedback
tailored to each student's individual needs and pace. These technologies, which increase students' learning
motivation, also make significant contributions to teachers' pedagogical practices.

The research findings indicate that smart classrooms and artificial intelligence have brought about significant
transformations in teaching processes. Al reduces teachers' workload, making classroom management more
efficient, while also enabling students to learn more effectively. However, this transformation process in
education also brings various challenges. Technological infrastructure shortcomings, data privacy concerns,
and the challenges teachers face in adopting technology are among the main barriers to this transformation.

Nevertheless, the future of artificial intelligence in education requires the implementation of the right strategies
to fully harness its potential. Digital transformation in education should not only involve investing in
technology but also focus on enhancing teachers' digital literacy to make more effective contributions to
students' education.

Recommendations for Al Integration in Education

1. Infrastructure Investments and Accessibility: Effective use of artificial intelligence in education
requires investments in infrastructure. To make smart classrooms and Al-supported systems widespread
in classroom environments, digital infrastructure should be strengthened, and equal opportunities should
be provided for teachers and students to access these technologies.

2. Teacher Training and Support: Teachers need to participate in continuous professional development
programs to effectively use artificial intelligence and digital technologies. These programs should help
teachers learn how to integrate technology with classroom pedagogical strategies. Additionally, digital
literacy training for teachers will enable them to use technology more efficiently.

3. Ethics and Data Privacy: With the integration of Al in education, data privacy and ethical concerns
have become significant issues. When using Al in education, student data must be kept confidential and
used solely for educational purposes. Educational institutions and technology providers should follow
clear policies regarding ethical guidelines and data security measures.

4. Personalized Learning Experiences: Artificial intelligence has the potential to provide personalized
learning experiences tailored to students' individual needs. Education systems can offer adaptable
content based on students' learning styles, speeds, and strengths, thereby making each student's
educational experience more effective. This personalized approach can increase students' interest in
learning and improve success rates in education.

Guidelines for Future Research

1. Long-Term Research on the Effects of Al Applications: Research on the effects of artificial
intelligence in education is generally limited to short-term results. In the future, long-term studies
should examine the effects of Al in education more comprehensively and assess the long-term impacts
of these technologies on student performance, teachers' pedagogical skills, and classroom dynamics.

2. Al Usage Across Various Educational Levels: This study focused primarily on middle school
students. Future research could explore the effects of artificial intelligence at different educational
levels (primary school, high school, university) and provide more detailed data on how these
technologies can be made more effective for different age groups of students.

3. Opportunity Equality and Al: Educational opportunity equality is a critical factor in fully utilizing the
potential of artificial intelligence. Future studies should delve deeper into AI’s role in promoting
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opportunity equality in education and explore how these technologies can be made more accessible for
students in low-income areas.

4. Examination of Ethical and Social Issues: The integration of Al in education brings ethical concerns.
Future research should conduct in-depth studies on the ethical use of Al in education, addressing issues
such as student data protection and the transparency of algorithms. Additionally, the social impacts of
Al systems in education should be explored, providing more insight into how they will shape
relationships between students, teachers, and families.

In conclusion, smart classrooms and artificial intelligence are technologies with the potential to revolutionize
education. Digital transformation in education can not only enhance student success but also strengthen
teachers' pedagogical skills and make classroom interactions more efficient. However, for this transformation
to be successful, education systems must strengthen their infrastructures, continuously train teachers, and pay
attention to ethical issues. The role of Al in education is expected to grow even further in the future, and the
most important factor to consider in this process is ensuring that these technologies are made accessible and
sustainable for every student.
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(%46.8) erkek, 219 (%53.2) kiz olmak {izere toplam 412 6gretmen adayr olusturmustur. Aragtirma grubunun yas ortalamasi
20.47°dir. Arastirmada veri toplama araglari olarak “Yapay Zeka Bagimhlik Olgegi”, “Bilissel Esneklik Envanteri”, “Duygu
Diizenleme Becerileri Olgegi” ve “Kisisel Bilgi Formu” kullanilmistir. Arastirmada elde edilen veriler ¢oklu dogrusal
regresyon analiz (adimsal) yontemi ile analiz edilmistir. Aragtirma sonucunda; yapay zeka bagimliligmi birinci sirada “bilissel
esneklik”, ikinci sirada “duygu diizenleme becerileri” degiskenlerinin anlaml diizeyde yordadigi belirlenmistir.

Anahtar Kelimeler: Ogretmen aday1, Yapay zeka, Bilissel esneklik, Duygu diizenleme becerileri.

Abstract: This study examined how much the variables of cognitive flexibility and emotion regulation skills of teacher
candidates predicted the levels of artificial intelligence addiction. The study was conducted based on the relational screening
model. The research group of the study consisted of a total of 412 teacher candidates, 193 (46.8%) male and 219 (53.2%)
female, studying at different universities in Turkey in the 2024-2025 academic year. The average age of the research group
was 20.47. The “Artificial Intelligence Addiction Scale”, “Cognitive Flexibility Inventory”, “Emotion Regulation Skills Scale”
and “Personal Information Form” were used as data collection tools in the study. The data obtained in the study were analyzed
with the multiple linear regression analysis (stepwise) method. As a result of the study; It was determined that the variables of

“cognitive flexibility” and “emotion regulation skills” significantly predicted artificial intelligence addiction in the first place.

Keywords: Teacher candidate, Artificial intelligence, Cognitive flexibility, Emotion regulation skills.
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Girisg

Siirekli gelisen teknoloji, hayatimizi bir¢ok agidan kolaylastirirken ayni zamanda bazi olumsuz sonuglari da beraberinde
getirmektedir. Teknolojinin hizla ilerlemesi, yeni imkanlarin ve firsatlarin dogmasina olanak tanirken, egitim alanindan sagliga
kadar birgok kurum tarafindan ve bilgi aramadan eglenceye kadar bir¢ok amag icin kullanilmaktadir. Ayn1 zamanda bu
gelismelerin getirdigi sorunlar da gz ardi edilemez. Ozellikle dijital cihazlarin, internetin ve sosyal medyanimn yayginlasmasi,
teknolojiye olan bagimliligin artmasina neden olabilmektedir. Bu teknolojik ilerlemeye bagli bagimliliklardan bir tanesi de
yapay zeka bagimlilig: olarak dikkat ¢gekmektedir (Ates ve Sagar, 2021; Morales-Garcia, Sairitupa-Sanchez, Morales-Garcia
ve Morales-Garcia, 2024; Sagar ve Sagar, 2022).

Literatlir Taramasi

Yapay zekd, yasanan yiizyilda diinyanin sekillenmesinde kritik bir rol oynamaktadir. Geg¢miste, yalnizca bilim kurgu
eserlerinde gordiigiimiiz hayal giiciine dayali teknolojiler, giiniimiizde hayatimiza dahil olmus ve biiylik bir degisimi
beraberinde getirmistir. Bu degisimlerin kokenine bakildiginda, 1921 yilinda Cek yazar Karel Capek’in yazdigi R.U.R.
(Rossum’s Universal Robots) adli oyunu, robot kavrammnin ilk kez genis bir kitleye tanitildig1 yer olarak éne ¢ikmaktadir.

Capek'in kullandig1 "robot" terimi, gunimuiziin yapay zeka ve robotik uygulamalar1 i¢in bir temel olusturmustur. Yapay zeka,
sadece endistriyel alanda degil, saglik, tarim, enerji, otomotiv, egitim gibi pek cok alanda etkisini gostermektedir. 1986 yilinda
Groover ve arkadaslar1 tarafindan yapilan c¢alismalarda, endiistride robotlarm, belirli gorevleri gerceklestirmek igin
programlanan ve hareket eden sistemler olarak tanimlandigi belirtilmistir. Bu tanim, bugiiniin robotlarmin ve yapay zeka
uygulamalarinin temellerini atmaktadir. Bu baglamda, yapay zek& sadece teknoloji diinyasinda degil, toplumlarin her alaninda
devrim yaratacak potansiyele sahiptir (Becker, Brown, Dahlstrom, Davis, DePaul, Diaz ve Pomerantz, 2018). Birgok farkl
alanda kendine yer bulan ve teknolojinin dnemli bir parcasi haline gelen yapay zeka problemli kullanildigi durumlarda
bagimlilik sorunlarma yol acabilmektedir. Bu cercevede yapay zekd bagimlhiligindan s6z edilebilmektedir. Teknoloji
bagimliliklar1 kapsaminda degerlendirilen (problemli internet kullanimi, problemli akilli telefon kullanimi gibi), yapay zeka
bagimliligi; olumsuz sonuglar meydana getirebilecek bagimlilik ve bagimlilik egilimine sebep olan yapay zeka teknolojilerinin
asir1 kullanimi seklinde tanimlanmaktadir (Savas, 2024). Alanyazin incelendiginde bu bagimliliga iligkin tanimlamalarin ve
arastirmalarin oldukca sinirli oldugu gorilmekte bu sebeple yapay zeka bagimliligi ile farkli degiskenlerin bir arada incelendigi
caligmalarm literatlre katki sunacagi diisiiniilmektedir. Dolayisiyla bu arastirmada yapay zeka bagimliligy, biligsel esneklik ve

duygu diizenleme becerileri ile birlikte incelenmistir.

Bilissel esneklik, bireylerin degisen kosullara, yeni bilgilere veya farkli durumlara uyum saglama kapasitesini ifade etmektedir.
Bu kavram, kisinin bir probleme farkli agilardan yaklasabilmesi ve ¢6ziim iiretme siirecinde esnek davranabilmesi ile ilgili
onemli bir psikolojik dzelliktir. Biligsel esneklik, sadece mevcut durumu anlamakla kalmaz, ayn1 zamanda alternatif diigtinme,
yeni stratejiler gelistirme ve ¢esitli ¢oziimleri degerlendirme yetenegini de icermektedir (Martin ve Anderson, 1996, 1998;
Martin, Anderson ve Thweatt, 1998; Martin ve Rubin, 1995). Bilissel esneklik bakimindan gl¢lii olan kisi, karsilastig1 yeni ya
da beklenmedik durumlar karsisinda yalnizca birkag secenekle smirli kalmamaktadir. Aksine, farkli perspektiflerden
diisiinebilmekte, birden fazla ¢dziim onerisi gelistirebilmekte ve duruma uygun ¢esitli stratejiler olusturabilmektedir. Bu,
bireyin hem kisisel hem de profesyonel yasaminda daha etkin bir sekilde problem ¢dzmesine olanak tanimaktadir. Bunun

yaninda, biligsel esneklik, kisilerin yeniliklere agik olmalarini, 6grenmeye devam etmelerini ve degisen gevreye uyum
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saglamalarmi desteklemektedir (Ates ve Sagar, 2021; Sagar, 2022). Bir bagka ifade ile biligsel esneklik, bir kisinin ¢evreden
gelen degisen uyaranlara uyum saglayarak, gerektiginde diistinsel sureglerini ve davraniglarini esnek bir sekilde degistirebilme
yetenegidir. Bu, kisinin yeni bilgileri 6grenebilmesi, 6nceki diisiince ve davranis bigimlerini degistirebilmesi ve farkli durumlar
i¢in uygun yanitlar verebilmesi anlamina gelmektedir (Scott, 1962). Bilissel esneklik, bireylerin ¢esitli durumlar ve degisen
kosullar karsisinda diisiinsel siireglerini esnek bir sekilde uyarlama yetenegini ifade etmektedir. Bu yetenek, kisilerin yeni
bilgiler edindiklerinde, dnceki deneyimlerinden farkli ¢oziimler iiretebilmelerini saglamaktadir. Biligsel esneklik, bireylerin
kargilastiklar1 zorluklarla baga ¢ikabilmelerine, problemlere farkli agilardan yaklasabilmelerine ve alternatif ¢oziimler
gelistirmelerine yardimei olmaktadir (Canas, Fajardo ve Salmeron, 2006). Bu bilgiler baglaminda yiiksek diizeyde bilissel
esneklige sahip kisilerin alternatif seceneklerle problemleri degerlendirebildikleri ve farkli ¢6ziim yollar1 bulabildikleri ve
sorunlara islevsel bicimde ¢cozumler Uretebildikleri séylenebilir. Bunun aksine diisiik diizeyde bilissel esneklige sahip bireyler
ise problemlere kars: alternatif secenekler iretememekte ve bu baglamda bu bireylerin yapay zeka bagimlilik diizeylerinin de
yiiksek olabilecegi ifade edilebilir. Dolayisiyla bu bireyler yapay zeka bagimliligiyla etkili bicimde basa ¢ikamayacaklari ve

alternatif ¢dziim yolu yollar1 {iretmekte giicliik yasayabilecekleri diigiiniilmektedir.

Biligsel esneklik degiskenin yaninda yapay zek& bagimliligs ile iligkili oldugu diistiniilen diger bir kavram ise duygu dizenleme
becerileridir. Duygu diizenleme, bireylerin duygusal tepkilerini tanima, izleme, degerlendirme ve gerektiginde degistirme
stireglerini iceren bir yetenek olarak tanimlanabilmektedir. Bu siire¢, duygusal deneyimlerin yogunlugunu ve zamansal
ozelliklerini yonetmeyi kapsamaktadir (Thompson, 1994). Duygu diizenleme, bireylerin farkli durumlar iginde amaglarina
yonelik olarak duygularmin siddetini belirleme ve yonetme esnekligine sahip olmalarini saglamaktadir. Bu da, duygularin
kontrol edilmesi ve gerektiginde adaptif bir sekilde degistirilmesiyle amaglara ulasmayr miimkiin kilmaktadir (Bonanno ve
Burton, 2013). Bunlarin yan1 sira duygu diizenleme, kisinin duygusal deneyimlerini bilingli ya da bilingdis1 bir sekilde kontrol
etme, yonlendirme veya degistirme siirecidir. Bu, bireyin duygusal durumlari iizerinde miidahalede bulunarak, duygularmi
hem kendi yararina hem de ¢evresiyle olan iliskilerinde uygun sekilde ifade etmesini saglamaktadir (Gross, 1998). Gross
(2001), duygusal diizenleme siireclerini iki ana boyutta incelemistir. Bunlar disavurumcu bastirma ve biligsel yeniden
degerlendirmedir. Disavurumcu bastirma boyutu, bireylerin duygusal ifadelerini kontrol altina alarak gizlemeleri ya da
engellemeleri ile ilgilidir. Yani, kisi duygusal bir tepki hissetse de bunu disa vurmaz ve duygusal ifadesini bastirir. Bu tiir bir
diizenleme, genellikle kisinin gevresine duygusal tepki gostermemek ya da sosyal durumlarda uygun olabilmek amaciyla
kullanilmaktadir. Biligsel Yeniden degerlendirme boyutu ise bireylerin bir olayla ilgili duygusal deneyimlerini degistirebilmek
icin o olay1 yeniden degerlendirmeleri ya da anlamlandirmalaridir. Yeniden degerlendirme, duygusal tepkiyi degistirme
amacini tagimakta ve kisilerin daha pozitif ya da daha az olumsuz duygular yagamasini saglayabilmektedir. Stresli bir durum
karsisinda kisinin bu durumu "bir firsat" olarak gérmesi buna bir érnek teskil etmektedir. Gross'un modeline gére, disavurumcu
bastirma daha ¢ok duygularmn gizlenmesi veya baskilanmasi ile iliskiliyken, bilissel yeniden degerlendirme daha ¢ok diisiinsel
ve anlamlandirma siiregleri {izerinden duygusal diizenlemeyi icermektedir (Gross, 2001). Duygu diizenleme becerileri,
bireylerin duygusal durumlarm etkili bir sekilde yonetme, anlamlandirma ve gerektiginde degistirme yetenegidir. Bu beceriler,
kisilerin stres, kaygi, ofke, ilizlintii gibi giiclii duygular1 kontrol etmelerine yardimci olmaktadir. Duygusal diizenleme
becerilerinin eksikligi, bireylerin duygusal tepkilerini asir1 sekilde ya da sagliksiz bir bicimde ifade etmelerine yol
acabilmektedir (Berking ve Lukas, 2015). Bu baglamda duygularini etkin sekilde diizenleme becerileri bakimindan yoksun

olan, bir baska deyisle duygu diizenleme beceri diizeyleri diisiik olan 6gretmen adaylarinin yapay zeka bagimlilig: diizeylerinin
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yiiksek olabilecegi sdylenebilir. Bu gergevede yapay zeka bagimliliginin duygu diizenleme becerileri ile iliskili olabilecegi

diisiiniilmektedir.

Her yastan ya da her kesimden bireyi etkileyerek bagimlilik olusturabilecek bir sorun olan yapay zeka bagimliligi bireylerin
farkli alanlarda islev kayiplar1 yagsamasina sebep olarak ruh sagligina zarar verebilir. Bu baglamda 6gretmen adaylari ag¢isindan
da yapay zeka bagimliliginin 6nemle incelenmesi gereken bir sorun oldugu ifade edilebilir. Bu noktada 6gretmen adaylarinda
yapay zeké bagimlihigiyla iliskili olabilecek degiskenlerin ortaya koyulmasinin yapay zeka bagimliliginin daha iyi bir bigimde
anlagilmasinin yaninda bu cercevede yapilacak olan iyilestirici, koruyucu ruh sagligi g¢alismalarina yardimci olacagi
diistiniilmektedir. Yapay zeka bagimliligi konusuna yonelik olarak yir(tiilen alan yazin taramasinda yapay zeka bagimliligmin
cesitli degiskenlerle bir arada incelendigi arastirmalarin oldugu gorilmiistiir. Ancak alanyazinda yapay zeka bagimliligimin
bilissel esneklik ve duygu diizenleme becerileri degiskenleriyle bir arada incelendigi herhangi bir ¢alismaya ulagilmamustir.
Bu sebeple yapilan bu arastirma alan agismdan ¢ok énemli ve degerli gortilmektedir. Bu baglamda yurdtilen bu arastirmada,
biligsel esneklik ve duygu diizenleme becerileri degiskenlerinin 6gretmen adaylarinin yapay zeka bagimliligi diizeylerini ne

kadar yordadigini incelemek amaglanmistir.
Yontem
Aragtirma Modeli

Yapilan bu arastirma iligkisel tarama modelinde dayali olarak yiiriitiilmiistiir. Bu model iki ya da daha fazla sayidaki degisken

arasinda birlikte degisimin varligini ya da derecesini belirlemeye yonelik bir arastirma modelidir (Karasar, 2016).
Arastirma Grubu

Bu ¢alismanin arastirma grubunu 2024-2025 egitim-6gretim yilinda Tirkiye’deki farkli iiniversitelerde 6grenim goren 193
(%46.8) erkek, 219 (%53.2) kiz olmak Uzere toplam 412 6gretmen aday1 olugturmustur. Aragtirma grubunun cinsiyet a¢isindan

dagilimi Tablo 1°de verilmistir. Arastirma grubunun yas araligi 18-25 arasinda olup; yas ortalamasi 20.47’dur.

Tablo 1. Arastirma grubunun cinsiyete gore dagilimi

Cinsiyet N %

Erkek 193 46.8
Kiz 219 53.2
Toplam 412 100

Veri Toplama Araglari

Yapay Zeka Bagimhlik Olgegi
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Morales-Garcia, Sairitupa-Sanchez, Morales-Garcia ve Morales-Garcia (2024) tarafindan gelistirilen bu 6lgegin Tiirkce’ye
uyarlanmasini Savas (2024) yapmistir. Bu dlcek 5°1i likert tipinde ve 5 maddeden olusmaktadir. Olgekten alman puanlarm
yiiksek olmas yapay zekd bagimhiligmin yiiksek oldugunu gostermektedir. Olgegin Tiirkge uyarlamasinda Cronbach alfa
giivenirlik katsayist 6l¢egin tamaminda .82 olarak saptanmistir (Savas, 2024). Bu aragtirmada ise 6lgegin tamami igin

Cronbach alfa giivenilirlik katsayisinin .79 oldugu belirlenmistir.
Biligsel Esneklik Envanteri

Dennis ve Vander Wal (2010) tarafindan gelistirilen Biligsel Esneklik Envanterinin Tiirk¢e’ye uyarlanmasini Sapmaz ve
Dogan (2013) yapmustir. Biligsel Esneklik Envanteri, 5°1i likert tipinde ve 20 maddeden olusmakta ve 6lgegin 2,4, 7,9, 11,

17. maddeleri tersten puanlanmaktadir. Olgekten alman puanlarin yiiksek olmasi bilissel esnekligin yiiksek oldugunu
gostermektedir. Olgegin Tiirkce uyarlamasinda Cronbach alfa giivenirlik katsayisi 6lgegin tamamida .90 olarak saptanmustir.
(Sapmaz ve Dogan, 2013). Bu arastirmada ise 6lgegin tamami i¢in Cronbach alfa giivenilirlik katsayisinin .89 oldugu

belirlenmistir.
Duygu Diizenleme Becerileri Olgegi

Berking ve Znoj (2008) tarafindan duygu diizenleme becerilerini degerlendirme yapmak amaci ile gelistirilen bu 6lgegin
Tiirkge uyarlamasini Vatan ve Kahya (2018) yapmistir. 27 maddeden olusmakta ve besli likert tipindedir. Toplam puan
ortalamasi ile degerlendirme yapilabilen bu Olgekten alman yiiksek puanlar duygu diizenleme becerilerinin daha yiiksek
oldugunu ifade etmektedir. Olgegin Tiirkce uyarlamasinda, giivenilirlik calismasinda tiim test icin Cronbach alfa i¢ tutarlilik
katsayist 0.89 oldugu tespit edilmistir (Vatan ve Kahya, 2018). Bu aragtirmada ise 6lgegin tamami icin Cronbach alfa

giivenilirlik katsayisinin .94 oldugu belirlenmistir.
Kisisel Bilgi Formu

Aragtirma grubunda bulunan 6gretmen adaylarinin cinsiyet ve yast hakkinda bilgi alabilmek amaciyla bu aragtirma kapsaminda

olusturulmustur.
Verilerin Toplanmasi

Aragtirma verileri Google Form araciligiyla online (¢evrimigci) yontemle toplanmistir. Bu dogrultuda Google Form araciligiyla
hazirlanan veri toplama araglari e-posta yoluyla 6gretmen adaylarina gonderilerek arastirmaya davet edilmistir. Arastirmaya
goniillii 6gretmen adaylarinin katilmasi esas alinmis olup arastirmaya katilmadan 6nce 6gretmen adaylarindan aydinlatilmis
onam almmigtir. Ayrica veri toplama siirecinde gizlilik ilkesi dikkate alinmig ve bu konuda O6gretmen adaylari

bilgilendirilmistir. Cevrimigi veri toplama siireci yaklasik olarak on bes giin siirmiistiir.
Verilerin Analizi

Aragtirmada ilk olarak verilerin ¢oklu dogrusal regresyon analizi i¢in uygun olup olmadigina belirlemek i¢in veri setlerinin
normalligi ve dogrusalligi degerlendirilmistir. Normallik (¢cok degiskenli) ve dogrusallik varsayimlarint giiglestiren ug
degerlerin olup olmadigi mahalanobis uzaklik (13.82), cook’s (Cook’<1) ve leverage values (.000 - .020) degerlerine goére
incelenmigtir. Ayrica veri setleri basiklik, ¢arpiklik degerleri (+1/-1), sagilim ve histogram grafikleri bakimindan da

incelenmistir. Bu incelemeler sonucunda 12 kisiye ait veriler veri analizini etkileyecek dlizeyde ug degerlere sahip
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olmalarindan dolayr veri setinden ¢ikarilmistir. Veri setlerinin dogrusallik ve normallik kosullarini saglamanin yani sira
yordayan degisken sayisi esas alindiginda drneklem biiyiikliigliniin de uygun oldugu goriilmiistiir. Coklu dogrusal regrasyon
analizinin diger bir varsayimi olan yordayici degiskenler arasinda yiiksek baginti katsayisinin bulunmamasi noktasinda yapilan
incelemelerde yordayici degiskenler arasinda ¢coklu baglantilik olarak tanimlanabilecek .80 (izerinde bir korelasyon degerinin
olmadig (Tablo 3), tolerans degerlerinin .20’den yiksek, VIF degerlerinin 10’dan kii¢iik ve ClI degerlerinin ise 30’dan Kiicuk
oldugu belirlenmistir. Hatalarin bagimsiz olmasi sartini incelemek igin ise Durbin-Watson degerine bakilmis; degerin 1-3
arasinda (DW=1.80) oldugu ve sorun teskil etmedigi goriilmiistiir. Yapilan incelemelere bagli olarak elde edilen verilerin ¢oklu
dogrusal regresyon analizi i¢in uygun oldugu belirlenmistir. Arastirmada elde edilen veriler ¢oklu dogrusal regresyon analiz

(adimsal) yontemi ile analiz edilmistir. Aragtirmada .05 anlamlilik diizeyi esas alinmistir (Akbulut, 2010; Biyikoztirk, 2011).
Bulgular

Arastirmada bulgular kisminda; ilk olarak arastirma grubunun yapay zeka bagimlilig, bilissel esneklik ve duygu diizenleme
becerileri puanlarina iligkin aritmetik ortalama ve standart sapma degerleri, daha sonra degiskenlere iliskin basit korelasyon
analiz katsayilar1 ve son olarak da yapay zeka bagimliligimim yordanmasina iligkin ¢oklu dogrusal regresyon analiz (adimsal)

sonuglar1 verilmistir.

Aragtirma grubunun yapay zeka bagimliligi, bilissel esneklik ve duygu diizenleme becerileri puanlarma iligskin aritmetik

ortalama ve standart sapma degerleri Tablo 2’de verilmistir.

Tablo 2. Aritmetik ortalama ve standart sapma degerleri

Degisken N #® SS

Yapay Zek& Bagimliligi (Y.Z.B.) 412 12.36 3.72
Biligsel Esneklik (B.E.) 412 75.89 11.22
Duygu Diizenleme Becerileri (D.D.B.) 412 23.36 6.54

Tablo 2 incelendiginde arastirma grubunun aritmetik ortalama ve standart sapma degerleri; yapay zeka bagimlilig: (%=12.36;
SS=3.72), bilissel esneklik (%=75.89; SS=11.22) ve duygu diizenleme becerileri (%=23.36; $S=6.54) olarak belirlenmistir.
Ogretmen adaylarinin yapay zeka bagimlihig, bilissel esneklik ve duygu diizenleme becerileri arasindaki iliskilere basit

korelasyon analiz yontemi ile bakilmis ve elde edilen sonuglar Tablo 3’de verilmistir.

Tablo 3. Degiskenlere iligkin basit korelasyon analiz katsayilart

Degisken LB. B.E. D.D.B.

Yapay Zekd Bagimlihigi (Y.Z.B.) 1

Bilissel Esneklik (B.E.) 2927 1

Duygu Diizenleme Becerileri (D.D.B.) -.235" 526™ 1
**p<.01

Tablo 3 incelendiginde yapay zeka bagimliligi ile biligsel esneklik (r=-.292, p<.01) ve duygu diizenleme becerileri (r=-.235,

p<.01) arasinda negatif yonde anlamh dlzeyde birer iligskinin oldugu belirlenmistir. Bu bulgudan hareketle 6gretmen
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adaylarinda biligsel esneklik ve duygu diizenleme beceri diizeyleri arttikca yapay zekd bagimliligi diizeyinin azaldig:
sOylenebilir. Ayrica tablo 3 incelendiginde yordayici degiskenler arasinda goklu baglantilik olarak tanimlanabilecek .80

iizerinde bir korelasyon degerinin olmadig1 da goriilmiistiir.

Bir sonraki adimda ¢oklu dogrusal regresyon analizine iliskin yordayici degiskenlerin yordanan degiskenle iliskisini ve
dolayisi ile yordanan degiskendeki degisimi agiklama derecesinin anlamliligini test eden ANOVA tablosu incelendiginde,
aciklanan varyansin ya da regresyon modelinin istatistiksel olarak anlamli oldugu tespit edilmistir (F1410=38.174;

F21400=21.283, p<.01). Buna gore yordayan degiskenler model iizerinde yordama islemini bagari ile yerine getirmislerdir.

Tablo 4. Yapay zekd bagimliliginin yordanmasina iliskin ¢oklu dogrusal regresyon analiz (adimsal) sonuglar1

B SH B t ikiir Ks.r R R? F sd
1.(Sabit) 19.72 1.20 16.39”
B.E. -.097 016 -292 617"  -292  -292  .292° 085  38.174™ 1/410
2.(Sabit) 19.72 119 16.46™
B.E. -077 018  -233  -420°  -292  -204 307" 094  21.283" 2/409
D.D.B. -0.64 032 -112 -2.02° -235  -.100

**p<.01; *P<.05

Tablo 4 incelendiginde ¢oklu dogrusal regresyon analizinin birinci adiminda incelenen bilissel esneklik degiskeninin yapay
zek& bagimliligin1 yordamada beta katsayisi -.292dir. Beta katsayisinin anlamliligima iligkin t testi sonucunun anlamli diizeyde
oldugu belirlenmistir (t=-6.17, p<.01). Tek basina bilissel esneklik degiskeni yapay zeka bagimliliginin %8’ini agiklamaktadir
(R=.292; R? =.085).

Coklu dogrusal regresyon analizinin ikinci adiminda modele bilissel esneklik degiskeninin yani sira duygu diizenleme
becerileri degiskeni de girmistir. Biligsel esneklik ve duygu diizenleme becerileri degiskenleri birlikte yapay zeka
bagimlihginm yaklasik olarak %9’unu agiklamaktadir (R=.307; R?=.094). Biligsel esneklik degiskeninin beta katsayisi -.233;
duygu diizenleme becerileri degiskeninin beta katsayisi -.112’dir. Beta katsayisinin anlamlhiligma iliskin t testi sonuglarinin
anlamli diizeyde oldugu belirlenmistir (tge=-4.20, p<.01; tppe=-2.02, p<.05). Yapilan c¢oklu dogrusal regresyon analiz
sonucunda biligsel esneklik ve duygu diizenleme becerileri degiskenlerinin yapay zeka bagimliligin1 anlamh diizeyde yordadigi
goriilmiistir. Modeldeki degiskenlere iligkin beta degerleri dikkate alindiginda &gretmen adaylarinin yapay zeka
bagimliliklarin ilk sirada “biligsel esneklik”, ikinci sirada “duygu diizenleme becerileri” degiskenlerinin anlamli diizeyde

yordadig1 belirlenmistir.
Tartisma, Sonug ve Oneriler

Aragtirma sonucunda yapay zeka bagimlilig ile biligsel esneklik ve duygu diizenleme becerileri arasinda negatif yonde anlamli
diizeyde birer iligkinin oldugu belirlenmistir. Ayrica yapilan bu ¢aligma sonucunda biligsel esneklik ve duygu diizenleme
becerileri degiskenlerinin yapay zeka bagimliligi degiskeninin anlamli diizeyde yordayicilari oldugu goriilmiistiir. Biligsel

esneklik ve duygu diizenleme becerileri degiskenleri birlikte yapay zeka bagimliliginin yaklasik olarak %9’ unu agiklamistir.
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Ogretmen adaylarmin yapay zeka bagimliliklarini birinci sirada “biligsel esneklik”, ikinci sirada “duygu diizenleme becerileri”

degiskenlerinin anlaml diizeyde yordadig: belirlenmistir.

-Bu ¢alismada arastirma grubu 6gretmen adaylar1 grubu ile smirlidir. Bu noktada bir arastirmada farkli arastirma gruplar
(yetigkinler, lise 6grencileri, farkli meslek aday1 gruplar1 vb.) ile ¢alisilabilir.
-Bu ¢alisma biligsel esneklik ve duygu diizenleme beceri degiskenlerinin 6gretmen adaylarmin yapay zeka bagimlilig
diizeylerini ne kadar yordadigmin incelenmesiyle sinirlidir. Bu noktada yapilacak baska bir galismada yapay zeka
bagimliligr ile farkli degiskenler incelenebilir.
-Bu ¢alisma sonucunda 6gretmen adaylarinda bilissel esneklik ve duygu diizenleme becerileri diizeyi arttikca yapay zeka
bagimlilig1 diizeyinin azaldigi sonucu elde edilmistir. Bu baglamda yapay zeka bagimliligina 6nlem almak ya da azaltmak
amaciyla d6gretmen adaylarinin bilissel esneklik ve duygu diizenleme beceri diizeylerini artirilmasina yonelik ¢aligmalara
yapilabilir.
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Ozet

Yapay zekanin dijitallesen diinyada 6nemli bir konumu vardir. Yapay zeka, insan davranislarini taklit eden bilgisayara
islemcileri olarak tanimlanmaktadir. Yapay zeka, her alanda oldugu gibi egitim alaninda kendini gostermektedir. Bu
caligmanim amaci egitimde yapay zeka kullaniminin 6grenci basarisma etkisini incelemektir. Bu ama¢ dogrultusunda gesitli
dergilerde yayinlanan makalelerden ve Ulusal Tez Merkezi'nden alinan doktora tezi olmak tzere 8 ¢aligma sistematik derleme
ile incelenmistir. incelemeler sonucunda yapay zekanimn 6grenci basarisinda olumlu etkide bulundugu bununla birlikte yapay

zekanin 6grenci basarisina etkisini inceleyen daha fazla galisma yapilmasi 6nerilmistir.

Anahtar Kelimeler: Yapay Zeka, Egitimde Yapay Zeka, Ogrenci Basarist
Summary

Artificial intelligence has an important position in the digitalizing world. Artificial intelligence manifests itself in the field of
education, as in every field. The purpose of this study is to examine the effect of using artificial intelligence in education on
student success. For this purpose, 8 studies, including articles published in various journals and doctoral theses taken from the
National Thesis Center, were examined by systematic review. As a result of the investigations, it has been shown that artificial
intelligence is effective in student success, and more studies are recommended to examine the effect of artificial intelligence
on student success.

Keywords: Artificial Intelligence, Artificial Intelligence in Education, Student Success
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Girisg

Modern diinyanin insa edilmesi ile birlikte temel bilisim aglar1 ve makineler, yasamin vazgegilmez pargast haline gelmistir.
Makineler dnceleri yalnizca verilere ulasma amaciyla kullanilirken ilerleyen siiregte veriler hakkinda yorum yapma seviyesine
ulagsmistir. Giinlimiize gelindiginde ise insan yapimi bu makinelerin insanlar adma kararlar aldigi ve olaylar arasinda
baglantilar kurabildigi gorilmektedir. Makine ve bilisim aglarinin bu yetilerinin gelismesini amaglayan ¢aligmalar 'yapay zeka'
olarak adlandiriimaktadir. {1k kez 1950'li yillarda ortaya atilan yapay zeka kavrami zamanla hayatimizin vazgegilmez pargasi
haline gelmis, son yirmi yilda ise egitim sistemleri igerisinde yer almaya baslamistir (Oztemel, 2003; Sarioglu, 2023). Bu
dénemde bilgisayarlar yalnizca islenen komutu uygulamaktaydi. Yapay zekanmn dogusu 1943'de bilgisayarin icadi ile olmustur
(Beklerig, 2003). Yapay zekanin gelisimi bilgisayarlarin gelisimiyle paralel ilerlese de yapay zeka, bilgisayar teknolojileriyle
sinirlt kalmayarak pek cok alanda etkinligini siirdiirerek hayatla dogrudan iliski kurmaktadir (Dogan, 2002). Alan Turing,
1950 yilinda Turing adi verilen test ile yapay zeka teknolojisinin temellerini atmistir. Turing testi, makinenin insanca kararlar
verebilme yetenegini 6lgen ve bu dlgiim sonucunda insan karariyla makine karar1 arasindaki farki degerlendiren bir testtir.
Eger test makine ile insan kararini birbirinden ayirt edemezse, bu durum makinenin insanla ayni zihinsel faaliyeti gosterebildigi
anlamma gelmektedir (Sarioglu, 2023). Bilgisayarlarin zeka ile birlesecegi bilgiyi saklama 6zelligi 1950'nin ortasinda
bulunmustur. {lk defa 1956 yilinda Dortmund'da diizenlenen bir konferansta John McCarthy tarafindan dile getirilen yapay
zeka kavrami, giiniimiize kadar sayisiz degisim ve doniisiimden gecerek bugiin mithendislikten egitim alanina kadar pek ¢ok
sektoriin vazgecilmez parcasi haline gelmistir (Arslan, 2017). Giiniimiizde yapay zeka, tek bir alanla smirli kalmayarak
kendine cesitli uygulama alanlar1 olusturmustur. Ozellikle siber giivenlik, bankacilik ve eglence alanlarinda yapay zeka

uygulamalari etkin bir sekilde kullanilmaktadir (Elmas, 2007).

Yapay zeka; otomotiv, sanayi, savunma, saglik, oyun, tarim, gibi farkl sektorlerde oldugu gibi egitim alaninda da faaliyet
gostermektedir (Bayram ve Celik, 2023). Yapay zeka, cagdas egitimde her zaman destekleyici bir rol oynamistir. Sidney L.
Pressey'nin 1920°de yaptig1 ¢alismalar yapay zekanin egitimdeki ilk uygulama 6rnekleri arasinda gosterilebilmektedir (Arslan,
2017). Pressey, ¢oktan segmeli testleri sadece 6grenciyi degerlendirme araci olarak gérmemekte, ayn1 zamanda bu testlerin
ogrenciye pekistireg verebilecegini de savunmaktaydi. Pressey, Ogrencilere coktan segmeli testlerin sonuglarmi hemen
gorebilecekleri ardindan gerekli doniit ve diizeltmeler ile dogru bilgiye ulasabilecekleri makinelerden bahsederek yapay
zekanm egitim alaninda uygulanmasma oncelik etmistir (Holmes ve dig., 2019). 1980'lerden bu yana yapay zeka, egitim
siirecinde 6gretmenlere destek olarak 6grencinin 6grenme surecine katki saglamak amaciyla kullanilmaktadir (How ve Hung,
2019). Yapay zeka, 6grenme siirecinin akisini degistirerek devrim yaratma potansiyeline sahiptir. Yapay zeka, dgrencinin
bilgileri nereden, hangi yoldan ve kim(ler) araciligiyla edindigiyle ilgili koklii degisiklikler yaparak egitimde yeni kapilar
acmaktadir (Sarioglu, 2023). Yapay zeka, egitim materyallerine aktive edilerek materyaller algilama, diisiinme ve uygulama
gibi zeki canlilara 6zgti 6zelliklere sahip olmustur. Yapay zeka bu yoniyle basta aktif 5grenme olmak lizere pek cok 6grenme
yontemiyle harmanlanarak egitim alaninda kendini gostermektedir (Akdeniz ve Ozding, 2021). Yapay zeka teknolojisinin
egitimde kullanildig1 yeni nesil 6gretim materyalleri; egitim yazilimlari, miizeler, web materyalleri, dijital kitaplar, 6gretici
robotlar, arayiiz ajanlar1 ve sanal asistanlardir (Bayram ve Celik, 2023). Yapay zeka, 6grenciye geri bildirim saglayarak
Ogrencinin giiclii ve zayif yonlerini gérmesine, onlar1 gidermesine yardimci olmaktadir. Ayrica, yapay zekayr kullanan

ogretmenler, 6grenciye rehberlik destegi sunarak 6grencinin zamandan bagimsiz gelisimine destek olmaktadir (Sarioglu,
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2023). Yapay zeka aracilifiyla hazirlanan rehberlik planlamalartyla 6grenci verileri analiz edilerek 6grenciye 6zgii ders
planlart gelistirilebilmektedir (Yildiz, 2014). Bu yontemle 6grencilerin eksikliklerini daha hizli fark edip gidererek kendi
potansiyellerini ortaya koymalar1 amaglanmaktadir (Sarioglu, 2023).

Yapay zeka teknolojilerinin egitimde kullanimi, 6grencinin akademik basarisini etkileyen onemli bir faktordiir. Yapilan
¢aligmalar egitimde teknoloji kullaniminin &grenci basarisini olumlu yonde etkiledigini gostermektedir. Teknolojinin 6grenci
basarisina etkisi 6grenci ihtiyaglari, teknolojik altyapi, teknolojinin kullanilma durumuna goére degisiklik gostermektedir.
Teknolojinin 6grenme surecine dahil olmasi, 6grencinin bilgiyle bag kurma hizini artirmaktadir. Teknoloji, 6grencilerin kendi
6grenme tlrlerine bagh olarak egitim alma imkan1 sunmaktadir. Ornegin, gorsel zekasi baskin olan grencilerin gorsel medya
ve interaktif simiilasyonlar, &grencinin 6grenme deneyimini hizlandimaktadir. Ayrica, teknoloji, dgrencilerin 6grenme
stireclerini takip etme ve 6gretmenlere daha hizli geri bildirim saglama yetenegiyle 6grenme siirecini iyilestirebilmektedir
(Akbulut vd., 2024).

Caligmanin Amact

Bu calisma, giiniimiiziin yaygin 6grenme araglarindan biri olan yapay zekanin 6grenci basarisina etkisini saptamak amaciyla
yapilmistir. Bu amag dogrultusunda yayinlanan ylksek lisans tezleri, egitim dergilerinde yayinlanan makaleler ve uluslararasi

dergilerde yaymlanan makaleler sistematik derleme ile incelenmistir.
Yontem

Bu calismada egitimde kullanilan yapay zekanin 6grenci basarisina etkisini saptamak amaciyla sistematik derleme yontemi
kullanilmustir. Sistematik derleme, bir soruna ¢6ézim bulmak amaciyla o alanda yapilan biitiin ¢aligmalarin detayli bir sekilde
incelenerek, belli kriterler dl¢iisiinde degerlendirmeye alinacak ¢alismalarin belirlenmesiyle birlikte derlemeye dahil edilen

calismalarda yer alan bulgularin sentez edilmesidir (Karagam, 2013).
Verilerin Toplanmasi

Aragtirma kapsaminda Ulusal Tez Merkezinde yayinlanmis yiiksek lisans ve doktora tezlerinden, dergilerde yayinlanmis

makalelerden ve uluslararasi hakemli dergilerden yararlanilmistir. Bu kapsamda 8 adet caligmaya ulasilmstir.

Aragtirma kapsaminda 8 ¢alisma belirlenmistir ve bu caligmalar Tablo 1'de gésterilmistir.
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Tablo 1. Makale ve tezlerin dagilim

Sira Kaynak Yaymlandig Yer Tur
1 Karagoz ve Korkmaz TURKISH STUDIES -International Periodical Makale
(2015) for the Languages, Literature and History of

Turkish or Turkic

2 Ozbey, Karakose ve In 2016 15" International Conference on Makale
Ucar (2016) Information Technology Based Higher Education
and Training (ITHET) (pp. 1-6)

3 Incekara ve Tagdemir Gazi Mihendislik Bilimleri Dergisi Makale
(2019)
4 Huber, Schufeld ve Social Science Computer Review Makale

Rhudes (1990)

5 Akbulut vd. (2024) International QMX Journal Makale
6 Erdemir ve Ingeng Egitim ve Ogretim Arastirmalari Dergisi Makale
(2014)
7 Sarioglu (2023) Ulusal Tez Merkezi Makale
8 Kazu ve Ozdemir Dogu Anadolu Bolgesi Arastirmalari Doktora Tezi
(2010)
Bulgular

Yapilan ¢aligmalar, egitimde yapay zekd uygulamalarmin 6grenci basarisia olumlu katki sagladigini géstermektedir. Bununla
birlikte yapay zeka destekli materyaller kullanilirken 6grencinin hazirbulunuslugu, kazanimlar, mekan gibi etkenler yapay
zekénin kullanilma big¢imi hakkinda 6nemli ipuclar1 vermektedir. Egitsel alanda yapay zeké kullanimimin, 6gretmene zaman
kazandirmasmin yani sira dgrencinin ilgi ve dikkat siiresinin artmasima imkan saglamaktadir. Ozellikle bilgisayar destekli oyun

ogretimleri 6grencinin ders ve okul ile olumlu bag kurmasina yardime1 olarak okula iligkin kaygilarmi en aza indirmektedir.
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Tartigma, Sonug ve Oneriler

Bulgular sonucunda yapay zekann egitimin her alaninda ortaya ¢iktig1 goriilmektedir. Yapay zeka materyalleri 6grencinin
egitim seviyesi ve hazirbulunusluguna gore hazirlanmaktadir. Bu galismalar hem 6gretmen hem de 6grenci adina zamandan
ve enerjiden tasarruf saglamasma olanak saglayarak ekonomiklik ilkesi ile 6zdeslesmektedir. Ogrenciler, yapay zekanin
destekledigi egitsel oyunlar sayesinde 6grenmeye daha istekli hale gelerek 6grenme siirecini daha hizli tamamlamaktadir.
Yapay zekd destekli 6grenme ortamlarinda 6grencilere oyun ortami saglanarak akranlariyla rekabet ederek ogrenmeyi
saglamalar1 bireysel 6grenme yetilerinin gelismesine neden olmaktadir. Bu sayede 6grenci, bireysel farkliliklarini erken yasta
fark ederek siireg icerisinde 6gretmen destegi ile birlikte eksikliklerini daha hizli diizeltme ve ilerleme sansi1 bulmaktadir.
Yapay zekanimn egitimde kullanim 6grenci ve 6gretmen agisindan islevsel olsa da bazi sorunlar1 da beraberinde getirmektedir.
Ogrencilerin dijital dgrenime alismast Ogrenim hayatlarmm ilerleyen siireclermde dikkat eksikligi ve odaklanma gibi
problemleri beraberinde getirebilmektedir. Ogrencilerin bireysel egitimle rekabet halinde olmalar1 akranlari ile olumlu ve
dostane iliskiler kurmalarma engel olabilmektedir. Bununla birlikte hizla degisen dijital siirecte okullarm ve diger egitim
kurumlarmin degisime ayak uyduramamasi altyap: sorunlarini beraberinde getirebilmektedir. Bu sorunlara iligkin ¢6zim

Onerileri asagida siralanmigtir:

o  Teknolojik altyap1 yetersizligini gidermek amaciyla kurumlar belli araliklarla uzman yardimi almahidir.
e Ogrenciye sunulan yapay zeka hizmetinin giincel ve uygulanabilir olmasina dikkat edilmelidir.
e Ogretmenin, yapay zekd uygulamalarmi grencinin bireysel farklihklarmi dikkate alarak kullanmasi gerekmektedir.

e Ogretmenin ¢agm yeniliklerine ayak uyduracak donanima sahip olmasi gerekmektedir. Bunun igin 6gretmenlere

lisans diizeyinden itibaren yapay zeka, robotik ve kodlama vb. alanlarda egitimler verilmesi gerekmektedir.

e Ogrenciyi okulun dogal ortamindan uzaklastiracak 6gretme bicimlerinden ziyade akranlariyla kaynasik dgrenmeler
gerceklestirecegi, hayatla i¢ ige olacagi egitimler verilmeldiir.

e Yapay zeka destekli 6grenme gerceklestiren 6grencilere yeterince dénit ve dizeltme imkam saglayarak yapay

zekanm 6grenme alaninin her agamasinda uygulanabilir olmasina dikkat edilmelidir.
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Gunumiz diinyasinda, calisanlarin beklentileri, is yapis bigimleri ve 6rgiit yapilart hizli bir degisim icerisindedir. Geleneksel
yOnetim ve organizasyon yapilarinin gegerliliginin giderek azaldigi, bunun yerine seffaflik, esneklik ve ¢alisan katilimi gibi
kavramlarin on plana ¢iktig1 goriilmektedir. Bu kavramlarin giliniimiizim hiz kesmeyen dijitallesme akimindan da
etkilenmesiyle karsimiza “Merkeziyetsiz Otonom Organizasyonlar (Decentralized Autonomous Organizations- DAO)”
kavrami ¢ikmaktadir. Ortak bir amag igin bir araya gelen, merkezi bir otoriteye bagli olmayan, islemlerin énceden belirlenerek
otomatik bir bigimde gerceklestirildigi, seffaf ve yalin yapidaki DAO’lar gerek teoride gerekse uygulamada artan bir 6neme
sahiptir. Bu sebeple DAQO’larin detaylica ele alinmasi ve kavramin gesitli bakis agilarindan incelenmesi gerekmektedir. Bu
kapsamda calismada, DAO mekanizmalarinin nasil isledigi, avantaj ve dezavantajlarinin neler oldugu, ydnetim ve
organizasyon alaninda nasil bir doniisiime sebebiyet verdigi, potansiyel uygulama alanlarinin neler oldugu gibi konular mevcut
yonetim teorileri ve pratikleri kapsaminda ele alinmistir. DAO’lar, yapay zeka (Artificial Intelligence - Al) ve blockchain
teknolojilerini bir araya getirerek, geleneksel organizasyon modellerine kiyasla énemli bir doniisiim potansiyeli sunmaktadir.
Bu organizasyonlar, kodlanmis akilli s6zlesmeler araciligiyla islemlerini otomatik olarak gercgeklestiren, seffaf ve merkezi bir
otoriteden bagimsiz yapilar olarak tanimlanmaktadir. Geleneksel hiyerarsik yapilardan uzaklasarak, dinamik ¢evrelere uyum
saglayabilen esnek ve organik yapilara déniisme potansiyeline sahiptirler. Ayrica, dijitallesme siireclerini entegre etme
becerileriyle, gelecegin organizasyonlarina dair yenilik¢i ve siirdiiriilebilir bir perspektif sunmaktadirlar. DAO’larin temel
avantajlar1 arasinda, seffaflik, glivenlik ve maliyetlerin azalmasi yer almaktadir. Blockchain teknolojisi sayesinde, tim islemler
izlenebilir bir sekilde kayit altina alinmaktadir. Bu durum, organizasyon icindeki giivenin artirilmasina katki saglarken, insan
miidahalesini minimuma indirerek Gnyargi, yolsuzluk ve nepotizm gibi 6rgiit i¢i olumsuzluklarin onlenmesinde etkili bir
¢Ozim sunmaktadir. Ayni1 zamanda, Al araglarmin kullanimiyla, karmagsik veri analizleri gergeklestirerek hizli ve dogru
kararlar alinmasima olanak tanimaktadir. Bununla birlikte, DAO’larin bazi dezavantajlar1 da bulunmaktadir. Teknolojiye olan
yiksek bagimlilik siber giivenlik risklerini artirabilirken; hukuki gercevelerin heniiz tam anlamiyla oturmamis olmasi, bu
organizasyonlarin ulusal ve uluslararasi diizeyde faaliyetlerini simirlandirabilmektedir. Ayrica, katilimeilarin yeterli teknik
bilgiye sahip olmamasi, karar alma slreglerinde zorluklara yol acabilmektedir. Hen(iz bir olgunlasma siirecine ihtiyaci olsa da
DAO’larm yonetim ve organizasyon alaninda 6nemli bir doniisiime onciiliik ettigi aciktir. Geleneksel hiyerarsik yapilardan

uzaklasarak, dinamik ¢evrelere uyum saglayabilen, esnek ve organik bir yapiya evrilmislerdir. Bu sayede, sadece ginimiz is
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diinyasinin gereksinimlerine degil, ayn1 zamanda gelecegin organizasyonlarina da 1sik tutan bir model sunmaktadirlar.
Potansiyel uygulama alanlari arasinda finans, saglik, egitim ve tedarik zinciri yonetimi gibi sektorler yer almakta, her gecen
giin bu alanlara yenileri eklenmektedir. DAO’lar akademik ¢evrelerce giderek artan bir ilgi gérmekle birlikte potansiyelinin
tam anlamiyla gergeklesmesi igin hem teknolojik altyapisinin hem de yonetisim modellerinin daha olgun bir seviyeye ulagmasi
gerekmektedir. Gelecekte, DAO’larin mevcut érgatsel yapilari tamamlayici ya da tamamen dondistiirticti bir rol Gstlenmesi, is
diinyasinda rekabetin ve siirdiiriilebilirligin yeniden tanimlanmasini saglayabilir. Bu dogrultuda, DAQO’larin gelisimi, yalnizca
teknoloji odakli bir doniisiim degil, ayn1 zamanda toplumsal ve organizasyonel paradigmalarin yeniden sekillenmesi anlamina

gelebilir.

Anahtar kelimeler: Merkeziyetsiz Otonom Organizasyonlar, DAO, Orgiit Yapilari, Otonom Sistemler, Yapay Zeka Destekli
Organizasyonlar

Decentralized Autonomous Organizations: An Evaluation within the Scope of Organizational Structures and Artificial

Intelligence

In today's world, the expectations of employees, ways of doing business, and organizational structures are undergoing rapid
changes. Traditional management and organizational structures are becoming increasingly obsolete, while concepts such as
transparency, flexibility, and employee participation are gaining prominence. Influenced by the relentless wave of
digitalization, these changes have introduced the concept of “Decentralized Autonomous Organizations (DAO).” DAOs are
transparent and lean structures where individuals come together for a common purpose, operate without a central authority,
and execute pre-defined processes automatically. They are gaining significant importance both in theory and practice,
underscoring the need for a detailed examination of DAOs and their evaluation from various perspectives. This study addresses
how DAO mechanisms function, their advantages and disadvantages, the transformations they bring to management and
organization, and their potential application areas within the framework of current management theories and practices. DAOs
combine artificial intelligence (Al) and blockchain technologies, offering significant potential for transformation compared to
traditional organizational models. These organizations are defined as transparent and independent entities that carry out
transactions automatically through coded smart contracts. Moving away from traditional hierarchical structures, they possess
the potential to evolve into flexible and organic entities that can adapt to dynamic environments. Moreover, their ability to
integrate digitalization processes provides innovative and sustainable perspectives for the organizations of the future. The
primary advantages of DAOs include transparency, security, and cost reduction. Thanks to blockchain technology, all
transactions are recorded in a traceable manner, enhancing trust within the organization. This minimizes human intervention,
effectively addressing issues such as bias, corruption, and nepotism in organizational settings. Additionally, the use of Al tools
enables complex data analysis, allowing for quick and accurate decision-making. However, DAOs also present certain
disadvantages. Their high reliance on technology increases cybersecurity risks, while the lack of well-established legal
frameworks limits their operations at both national and international levels. Furthermore, insufficient technical knowledge
among participants can create challenges in decision-making processes. Although still in need of maturation, DAOs clearly

lead to a significant transformation in management and organization. By moving away from traditional hierarchical structures,
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they have transitioned into flexible and organic models capable of adapting to dynamic environments. As a result, DAOs offer
a framework that not only addresses the needs of today's business world but also provides a model for future organizations.
Potential application areas include sectors such as finance, healthcare, education, and supply chain management, with new
sectors being added to this list continuously. While DAOs are attracting increasing interest from academic circles, their full
potential can only be realized once their technological infrastructure and governance models reach a more advanced stage. In
the future, DAOs may play a complementary or even transformative role in existing organizational structures, leading to a
redefinition of competition and sustainability in the business world. Accordingly, the development of DAOSs signifies not only

a technology-driven transformation but also the reshaping of societal and organizational paradigms.

Keywords: Decentralized Autonomous Organizations, DAO, Organizational Structures, Autonomous Systems, Al-Powered

Organizations
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Saghk Yo6netiminde Yapay Zekanmin Kullamm Alanlar1 ve Onemi ----- Mustafa Burak Karagoz

Saglik Yonetiminde Yapay Zekanin Kullanim Alanlari ve Onemi
Mustafa Burak Karagoz
Ozet

Dunyadaki niifus giderek yaslanmaktadir. Bununla beraber saglik sistemindeki yogunlukta giderek artmaktadir. Buna
ek olarak Covid-19 pandemisi 6rneginde oldugu gibi saglik sistemi 6zel durumlarda ¢okme riski gostermektedir. Glniimizde
saglik sistemindeki artan maliyetlerin geleneksel yontemlerle éniine gegmek pek mumkiin degildir. Bu geleneksel yontemlerin
disinda yapay zeka kullanimiyla saglik sistemindeki maliyetleri minimize etmek miimkiinken, saglik sistemindeki kaliteyi
korumak veya artirmak olasidir. Saglik sisteminde mevcut durumdan dolay: ciddi bir talep olugsmaktadir. Bu talebi karsilamak
i¢in yeterli saglik ¢alisani ve imkanlar bulunmamaktadir. Bu durumda saglik yonetiminde yapay zeka kullanimiyla ciddi

anlamda maliyetler diisiiriilebilir ve artan saglik hizmeti talebi ise daha akilci bir sekilde karsilanabilmektedir.
Anahtar Kelimeler: Saglik Yodnetimi, Yapay Zeka, Saglik Yonetiminde Yapay Zeka
Abstract

The world's population is aging. At the same time, the density in the health system is increasing. In addition, as in the
case of the Covid-19 pandemic, the health system is at risk of collapse in special cases. Today, it is not possible to prevent the
increasing costs in the health system with traditional methods. Apart from these traditional methods, it is possible to minimize
the costs in the health system with the use of artificial intelligence, while it is possible to maintain or increase the quality in
the health system. There is a serious demand in the health system due to the current situation. There are not enough health
workers and facilities to meet this demand. In this case, costs can be seriously reduced with the use of artificial intelligence in

health management, and the increasing demand for health services can be met more rationally.
Key Words: Health Management, Artificial Intelligence, Artificial Intelligence in Health Management

1.GIRIS

Saglik yonetimi diger disiplinlerle bir arada calisarak verimli bir sonuca varmaktadir. Saglik yonetiminde sadece
saglik profesyonelleri degil, diger disiplinlerden profesyonellerin katilimiyla koordineli ve dogru bir olusuma varilmaktadir
(Rosenfield,1992:1343). Diinya genelinde yaslanan niifus ve 6zellikle gelismis ve gelismekte olan ilkelerdeki saglik talebi

artigina karsin bu talebi karsilayacak personel bulunamamaktadir. Bu duruma binaen 6zellikle gelismis tlkelerde olmak izere

saglik yonetimi alaninda yapay zeka kullanimina baslanmustir.

Yapay zekanm saglik yonetiminde uygulama alanlarmi baslica siralayacak olursak bunlar; Genel olarak saglik
yonetiminde uygulanmasi, saglik yonetiminde dokiimantasyon alaninda yapay zekanin uygulanmasi, Saglik yonetiminde
maliyet minimizasyonu ve kalite maksimizasyonunda uygulanmasi, Saglik yonetiminde kurum kapasitelerinin yapay zeka

sayesinde dogru kullanimi, saglhik yonetiminde yapay zeka sayesinde hizmetteki aksakliklarin giderilmesi, Saglik yonetiminde
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uzaktan hastalar konusunda onleyici ve tamamlayici hizmetlerin yapay zeka ile verilmesi seklinde siralayabiliriz (Akalin ve
Veranyurt, 2021:234).

2. Yapay Zekanm Saglik Ydnetiminde Uygulama Alanlar1 Hakkinda

Yapay zeka, genel olarak saglik yonetimindeki uygulamalarin kullanim sikligma bakilarak hastaneye miiracaat
durumu kontrol edilebilir. Bu sayede yogunluk durumu kontrol altina alinabilir. Ayrica ¢ocukluk yas1 asilamalar1 yapay zeka
yardimiyla takip edilebilir (Klumpp vd.,2021:961).

Saglik yonetiminde dokiimantasyon alaninda yapay zeka kullanimiyla Saglik calisanlarmin bilgilerinin kayit,
saklanma ve ihtiyaca binaen tekrarli kullanimi saglanabilir. NLP (Dogal dil isleme) sayesinde saglik ¢alisanlarinin yazis oldugu

raporlar kayit altina alinabilir ve ihtiyaca binaen yapay zeka tarafindan tekrar kullanilabilir (Bongurala vd., 2024:342).

Saglik yonetiminde maliyet minimizasyonu ve kalite maksimizasyonu yapay zeka kullanimiyla hastalara tani ve
hastaliklarin teshisi geleneksel doktor muayenesine gore hastane maliyetlerini daha diisiik seviyelere indirmektedir (Jiao vd.,
2023: 123455). Saglk hizmetlerinde kaliteden 6diin vererek hastane maliyetlerini diislirmek miimkiin degildir. Hastalarin
hastaliklarini teshiste yapay zeka uygulamalar1 kullanilarak daha 6nceden hastaligin tespiti mimkundur. Diizenli olarak yapay
zeka uygulamalari hastanin faaliyetlerini sisteme aktarir ve hem 6nlem almabilir hem daha kaliteli ve maliyeti diisiik sekilde

tanilar konulabilmektedir.

Saglik yonetiminde kurum kapasitelerinin yapay zeka sayesinde dogru kullanimia hastanedeki bos yataklarin yapay
zeka sayesinde anlik kontroliini belirtebiliriz. Bu sayede hastanenin atil durumda kalma riskinin éniine gecilmis olunmaktadir.
Ayrica taburcu olan hastalarin daha sonra hangi siklikla hastanede yatarak tedavi edilecegine dair yapay zeka sayesinde bilgi
akis1 saglanabilir. Bir diger énemli husus ise acil servislerdeki yogunlugun giderilmesi gerekliligidir. Yapilan yapay zeka

uygulamalari sayesinde acil servis yiikii diizenlenebilmektedir (Born vd.,2024; 1706).

Saglik yonetiminde yapay zeka sayesinde hizmetteki aksakliklarin giderilmesinin en belirgin yon( insanlarm giinlik
hayatta giyilebilir kisisel aksesuarlar sayesinde olusan saglik verilerinin dogru ve diisiik maliyetli bir sekilde kullanilmasi
gerekliligidir. Bilindigi Uzere artik kisilerin saglik verileri blyuk bir veri havuzunu olusturmaktadir (Morley vd., 2022:9). Bu
veri uzmanlar tarafindan analiz edildiginde hem maliyetler artmaktadir hem yanlisliklar yapilabilmektedir. Insan faktériiniin
azaltildig1 yapay zeka kullanimi sayesinde bu veri daha diisiik maliyette islenirken, daha dogru sonuglar alinmaktadir. Bu
sayede gereksiz ilag kullaniminda ciddi diisiisler olurken daha dogru regeteler verilebilmektedir. Bu veri havuzu efektif bir

sekilde yapay zeka tarafindan kullanimi, saglikta artan maliyet durumunun 6niine gegebilmeyi saglayabilir.

Saglik yonetiminde uzaktan hastalar konusunda 6nleyici ve tamamlayici hizmetlerin yapay zeka ile verilmesi saglik
alanindaki kit kaynaklarda ciddi anlamda tasarruf saglamaktadir. Kisilerin makine 6grenmesine sahip yapay zeka
uygulamalariyla takip edilmesi sayesinde potansiyel hastaliklara karsin 6nceden dnlem alinabilmektedir (Shaheen ve Yousef,
2021: 3). Bu sayede ciddi anlamda maliyetten vazgegilmis olunur. Ayrica kisinin agir hastaliklar1 yasgamamasi durumuyla

birlikte topluma olan yiikii azalacak ve ekonomiye olan katkisi artacaktir.

3.Sonug
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Gelisen teknolojiyle birlikte yapay zeka sadece saglik alaninda degil, birgok farkli alanda kullanilmaktadir. Saglik
sektoriindeki kit kaynaklardan 6tiiri saglik hizmetlerinin arzi ciddi anlamda kisithdir. Yapay zekanin saglik yonetiminde
kullanimiyla bu arzin artirilma sansimnin oldugu belirtildigi gibi buna ek olarak sagligin sunumundaki maliyetlerin diisiisii de
s0z konusudur. Tabiki kalitenin korunmasi ve artirilmasi da 6nemli bir kazanim olacaktir. Bu baglamda yapay zekanin saglik

yonetimine uyumlanmast, bircok yonden gereklilik icap etmektedir.
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Ustiin Zekali Ogrencilerin Egitiminde Giincel Teknolojilerin Kullanilma Amaglarmin Incelenmesi— Hasibe Kuzu?,

Mustafa Ersoy
OZET

Bu calisma, istiin zekali 6grencilerin egitiminde giincel teknolojilerin kullanim amaglarimi incelemektedir. Aragtirma,
bireysellestirilmis 6grenme deneyimleri, karmagik kavramlarin gorsellestirilmesi, problem ¢dzme ve elestirel diisiinme
becerilerinin gelistirilmesi gibi alanlarda teknolojinin sundugu katkilara odaklanmaktadir. Calisma sonucunda, yapay zeka
destekli egitim programlarinin 6grencilerin 6grenme siireglerini zenginlestirdigi, ¢evrim ig¢i platformlarin bireysel 6grenme
hizlarma uygun igerik sundugu ve STEM temelli teknolojik araglarin yaratici projelerin gelistirilmesinde etkili oldugu
belirlenmistir. Ayrica, teknolojinin &grencilerin sosyal ve duygusal becerilerini gelistirme ve toplumsal farkindalik

kazandirmada 6nemli bir ara¢ oldugu vurgulanmistir.
ABSTRACT

This study examines the purposes of using current technologies in the education of gifted students. The research focuses on
the contributions of technology in areas such as personalized learning experiences, visualization of complex concepts, and the
development of problem-solving and critical thinking skills. The findings reveal that Al-supported educational programs enrich
learning processes, online platforms provide content tailored to individual learning paces, and STEM-based technological tools
are effective in fostering creative projects. Additionally, the study emphasizes the role of technology in enhancing students'

social and emotional skills and raising societal awareness.
Ustiin Zekal: Ogrencilerin Egitiminde Giincel Teknolojilerin Kullanim Amaglari
Giris

Ustiin zekali 6grenciler, cogu zaman egitim sisteminin standart yaklagimlarinin 6tesinde bireysellestirilmis ve 6zel dgretim
yontemlerine ihtiya¢ duyan bireylerdir. Ginimiiz teknolojisi, bu 6grencilerin 6zel yeteneklerini ortaya ¢ikarma ve gelistirme
konusunda gesitli olanaklar sunmaktadir. Teknolojik aracilar, bireysellestirilmis 6grenme deneyimleri, karmasik kavramlarin
gorsellestirilmesi, problem ¢6zme ve elestirel diisiinme becerilerinin desteklenmesi gibi ¢ok yonlii yaklagimlar sunarak
ogrencilerin potansiyellerini maksimize etmeye yonelik ¢oziimler sunar. Ancak, bu teknolojilerin etkin kullaniminin 6niimdeki

engellerin ve firsatlarin kapsamini anlamak énemlidir.

Problem Durumu

! Sivas Cumhuriyet Universitesi, Egitim Bilimleri Enstitiisii, Egitim Programlar1 ve Ogretim alaninda yapilan yiiksek lisans
tezinden iiretilmistir.
2Y(iksek lisans dgrencisi



Ustiin zekali dgrencilerin geleneksel egitim modelleri igerisindeki potansiyellerini tam anlamiyla ortaya koyamadiklari yaygin
bir gergektir. Bu 6grenciler, bireysel 6grenme hizlar1 ve 6grenme ihtiyaglarma uygun ¢éziimler sunulmamasi durumunda, ilgi
kayb1 ya da yetersiz uyarimla kars1 karsiya kalabilirler. Teknolojinin sundugu bireysellestirilmis 6grenme deneyimleri ve
yenilik¢i ¢ozlimler, bu 6grencilerin karmasik kavramlari anlamalarma, yaratici projeler gelistirmelerine ve sosyal-duygusal
becerilerini gelistirmelerine katkida bulunabilir. Ancak, bu teknolojilerin egitimde hangi amaglarla ve ne kadar etkili
kullanildigi konusunda akademik bilgi sinirlidir. Dolayisiyla, Ustin zekali 6grencilerin egitiminde teknolojinin rolini detayli

bir sekilde incelemek 6nem tagimaktadir.
Amag

Bu caligmanin temel amaci, iistiin zekali 6grencilerin egitiminde giincel teknolojilerin kullanim amaglarini incelemek ve bu
teknolojilerin 6grenci basarisina ve gelisimlerine olan etkilerini degerlendirmektir. Arastirmada, bireysellestirilmis 6grenme
deneyimleri, karmagik kavramlarin gorsellestirilmesi, problem ¢ézme becerilerinin gelistirilmesi, yaraticilik ve inovasyonun

tesviki gibi alanlarda teknolojinin katkilar1 ele alinacaktir.
Yontem

Bu arastirmada nitel bir yaklasim benimsenmis ve dokiimantasyon analizi yontemi kullanilmistir. Oncelikle 6zellikle son on
yilda bu alanda yayimlanmig bilimsel makaleler, raporlar ve ¢alismalar derlenmis ve kapsami belirlenmistir. Veriler tematik
analiz yontemiyle incelenerek, teknolojinin &grenci egitiminde hangi boyutlarda kullanildig1 ve hangi énemli etkilerinin
bulundugu ortaya konmustur. Ayrica, ¢alisma sirasinda uzman goriislerinden de yararlanilarak bulgularin akademik ve

uygulamalik anlamda gecerliligi saglanmistir.
Bulgular

Bu arastirmada, teknolojinin {istiin zekali 6grencilerin egitim siireclerindeki kullanim amaglar1 ve bu kullanimlara yonelik
yaklagimlar incelenmistir. Bulgular, teknolojinin egitimde bireysellestirilmis 6grenme deneyimlerinden karmasik kavramlarin
gorsellestirilmesine, problem ¢ézme becerilerinin gelistirilmesinden yaraticilik ve inovasyonun tesvik edilmesine kadar genis
bir yelpazede etkili bir ara¢ oldugunu gostermektedir. Ayrica, iistiin zekali 6grencilerin 6zel egitim ihtiyaglarina yonelik
hizlandirilmig egitim programlart ve potansiyel analizi gibi siireglerde teknolojinin kritik bir rol oynadigi belirlenmistir.
Aragtirma sonuglari, teknolojinin sadece bilissel gelisimi degil, ayn1 zamanda sosyal, duygusal ve kiiltiirel farkindalik gibi
cesitli alanlardaki gelisimi de destekledigini ortaya koymaktadir. Asagida, elde edilen bulgular tematik olarak

detaylandirilmistir.

Teknolojinin Egitimde Kullanim Amaglar1 ve Yaklagimlari
1. Ogretim Sirecinin Zenginlestirilmesi

Alt Temalar:

a. Bireysellestirilmis Ogrenme Deneyimleri

b. Karmagik Kavramlarin Gorsellestirilmesi
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c. Problem Cézme ve Elestirel Diisiinme Gelisimi
1.a. Bireysellestirilmis Ogrenme Deneyimleri

Teknolojinin iistiin zekali 6grencilerin bireysel 6grenme hizlarina uyum saglayan araglar sundugu, bu sayede 6grencilerin
bagimsiz 6grenme siireclerini destekledigi belirtilmektedir (Hayat & Alrayes, 2019). Ozellikle yapay zeka destekli programlar,
o0grenme iceriklerini 6grencilerin bilgi diizeyine, ilgi alanlarina ve hizlarina gore ozellestirmekte, bu da 6grencilerin aktif
katilimini tegvik etmektedir (Siegle, 2023; Housand & Housand, 2012). Web tabanli 6grenme platformlar1 ise dgrencilere
bireysel hedeflerine uygun materyallerle ¢alisma ve bagimsiz 6grenme aliskanliklart gelistirme firsati sunmaktadir

(Periathiruvadi & Rinn, 2012; Alawamreh & Elias, 2015).
1.b. Karmagik Kavramlarin Gorsellestirilmesi

Gorsellestirme teknolojileri, Ustlin zekal 6grencilerin soyut kavramlar1 daha somut bir sekilde anlamalarina yardimer olmakta
ve Ogrenme siirecini derinlestirmektedir. Multimedya araglari, simiilasyonlar ve sanal gerceklik uygulamalar1 bu siiregte
onemli rol oynamaktadir (Yang, 2022; Ali & Alrayes, 2019). Ozellikle STEM odakl1 teknolojik uygulamalar, fen bilimlerinde

soyut kavramlarin somutlastirilmasi igin kullanilmaktadir (Eraslan vd., 2013; Sahin vd., 2024).
1.c. Problem C6zme ve Elestirel Diisiinme Geligimi

Teknolojik araglar, tstiin zekali 6grencilerin analitik diisiinme ve problem ¢6zme becerilerini gelistirmek icin gliglU bir aragtir.
Strateji oyunlar1 ve robotik projeler, 6grencilere farkli senaryolar sunarak yaratici ¢ozimler gelistirmelerini tegvik eder (Ogurlu
vd., 2021; Galitskaya vd., 2022). Yapay zeka destekli araglar ise Ogrencilerin karmasik problemleri ¢ozme ve farkli
perspektifleri degerlendirme yetilerini artirmaktadir (Siegle, 2023).

2. Yaraticihk ve Inovasyonun Tesviki

Alt Temalar:

a. Yaratic1 Projeler ve Tasarim SUrecleri

b. Sanal Laboratuvar ve Deney Ortamlari

c. Yeni Fikirlerin Test Edilmesi ve Prototipleme
2.a. Yaratici Projeler ve Tasarim Siiregleri

Dijital araglar ve STEM tabanli platformlar, {istiin zekali 6grencilerin yaraticiliklarini gelistirmesine olanak saglamaktadir.
Robotik setler, dijital hikdye anlatim1 araglar1 ve yapay zeka tabanli yazilimlar, 6grencilerin yaratici fikirler gelistirmesini ve

bu fikirleri hayata gecirmesini desteklemektedir (Ogurlu vd., 2021; Eraslan vd., 2013; Siegle, 2023).

2.b. Sanal Laboratuvar ve Deney Ortamlari
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Sanal laboratuvarlar ve similasyon araglari, dgrencilerin risk almadan deney yapmalarina, hipotezler gelistirmelerine ve
bilimsel diigiince siireglerini deneyimlemelerine olanak tanmimaktadir (Alawamreh & Elias, 2015; Ali & Alrayes, 2019).

Ozellikle STEM odakli yazilimlar, dgrencilerin bilimsel ve inovatif becerilerini gelistirmektedir (Cubukcu & Tosuntas, 2018).
2.c. Yeni Fikirlerin Test Edilmesi ve Prototipleme

Teknolojik araclar, 6grencilerin yenilikci fikirler gelistirmesine ve bu fikirleri prototiplere doniistiirmesine olanak tanir. Dijital

ekosistemler, 6grencilerin yaraticiliklarint gelistirmeleri ve fikirlerini test etmeleri igin gii¢lii bir altyapi sunmaktadir (Sahin

vd., 2024; Besnoy vd., 2012).

Ustiin Zekali Cocuklarin Egitimi icin Teknolojik Yaklagimlar

Kullanim Amac1 Teknolojik Yaklagim
Ogretim Sirecinin | Bireysellestirilmis  Ogrenme Deneyimleri, Karmastk Kavramlarm
Zenginlestirilmesi Gorsellestirilmesi, Problem Cézme ve Elestirel Diisiinme Geligimi

Yaraticthk ve  Inovasyonun

Tesviki

Yaratic1 Projeler ve Tasarim Sirecleri, Sanal Laboratuvar ve Deney

Ortamlar1, Yeni Fikirlerin Test Edilmesi ve Prototipleme

Sosyal ve Duygusal Gelisim

Sanal Takimlar ve [s birligi Becerileri, Duygusal Zeka Egitimi, Toplumsal
Biling ve Kiiltiirel Farkindalik

Ustiin Zekali Cocuklarm Ozel
Egitim Ihtiyaclar1

Hizlandirilmig Egitim Programlari, Potansiyel Analizi ve Yetenek Geligimi,

Ustiin Yetenek Haritalama ve izleme

Etik ve Glvenlik Perspektifleri

Dijital Ortamlarda Guvenlik, Teknoloji Kullanimmin Riskleri ve Faydalari,
Dijital Diinyada Etik Davranis

Gelecege Hazirlik ve 21. Yiizyil

Becerileri

Kodlama ve Programlama Egitimi, Elestirel Diisiinme ve Problem Cozme,

Dijital Vatandashk Egitimi

Sonug

Bu arastirma, teknolojinin {istiin zekali 6grencilerin egitim siireclerinde sundugu c¢ok boyutlu katkilar1 ortaya koymustur.
Bulgular, teknolojinin bireysellestirilmis 6grenme, karmasik kavramlarin gorsellestirilmesi, problem ¢ézme ve elestirel
diistinme becerilerinin gelistirilmesi gibi alanlarda 6grencilere benzersiz firsatlar sundugunu gostermektedir. Ayrica, yaraticilik
ve inovasyonun tegvik edilmesi, sanal laboratuvarlar araciligiyla deney yapma olanaklarmin artirilmasi ve yeni fikirlerin test

edilmesi gibi siireglerde teknolojinin 6nemli bir ara¢ oldugu belirlenmistir.

Teknolojinin sadece bireysel Ogrenme siireglerini degil, ayni zamanda Ogrencilerin sosyal ve duygusal gelisimlerini
destekledigi de tespit edilmistir. Ozellikle sanal takimlar araciligiyla is birligi becerilerinin gelistirilmesi, toplumsal biling ve

kilturel farkindalik olusturma noktasinda dijital araglarimn etkili oldugu gériilmiistiir. Bunun yaninda, Ustiin zekali 6grencilerin
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hizlandirilmis egitim ihtiyaglarinin karsilanmasi, potansiyellerinin analizi ve yetenek gelistirme siireglerinde teknolojinin kritik

bir rol oynadig1 vurgulanmustir.

Sonug olarak, teknolojinin iistiin zekal dgrencilerin egitimine entegre edilmesi hem bireysel hem de toplumsal gelisimlerini
destekleyen kapsamli bir yaklasim sunmaktadir. Bu nedenle, egitim politikalarinin ve 6gretim stratejilerinin teknoloji tabanli
uygulamalarla zenginlestirilmesi, 6grencilerin 6grenme deneyimlerini daha etkili ve siirdiriilebilir bir hale getirecektir.
Gelecek arastirmalarin, teknolojinin etkilerini daha derinlemesine inceleyerek uygulamali sonuglar sunmasi, bu alandaki

literatiire degerli katkilar saglayacaktir.
Tartisma ve Oneriler

Bu arastirmanin bulgulari, teknolojinin istiin zekali dgrencilerin egitim siireglerine sundugu katkilar1 ve bu katkilarin
egitimdeki potansiyel etkilerini kapsamh bir sekilde ele almaktadir. Oncelikle, teknolojinin bireysellestirilmis 6grenme
firsatlar1 sunarak 6grencilerin kendi hizlarinda ve ilgi alanlarinda ilerlemelerine olanak tanidig1 goriilmektedir. Bu durum,
ogrencilerin 6grenme motivasyonlarini ve akademik basarilarini artirabilecek bir firsat sunmaktadir. Ancak, bireysellestirilmis
ogrenme siireglerinde teknolojinin etkili bir sekilde kullanilabilmesi i¢in dgretmenlerin teknolojiye iliskin yeterliliklerinin

artirilmasi gerektigi tartisilabilir (Ogurlu vd., 2021; Siegle, 2023).

Karmasik kavramlarin gorsellestirilmesi ve problem ¢6zme becerilerinin gelistirilmesinde teknolojinin etkisi, STEM odakli
egitim uygulamalarinda daha fazla vurgulanmaktadir. Ancak, teknolojik araglarin &grenme siireclerine entegrasyonunda
pedagojik uyumun saglanmasi gerekmektedir. Teknolojik uygulamalarin yalnizca arag olarak kullanilmasi yerine, 6grencilerin
elestirel ve yaratici diigiinme sUreglerini destekleyecek sekilde planlanmast 6nemlidir (Cubukcu & Tosuntas, 2018; Sahin vd.,
2024).

Teknolojinin yaraticilik ve inovasyon siireclerine katkisi, iistiin zekali 6grencilerin yaratici projeler gelistirmesine olanak
tantyan robotik setler, sanal laboratuvarlar ve dijital araglarla desteklenmistir. Ancak, bu tiir araclarm erisilebilirligi ve okullarin
altyapr yeterliligi bu katkinin etkisini smirlayabilir. Bu noktada, egitim kurumlarinin teknolojiye erisim imkanlarinin
artirilmast ve Ogretmenlerin bu araglart etkin bir sekilde kullanmalarini saglayacak egitim programlarinin gelistirilmesi
gereklidir (Ali & Alrayes, 2019; Besnhoy vd., 2022).

Oneriler

1. Ogretmen Yeterliliklerinin Gelistirilmesi: Ogretmenlerin, teknolojiyi bireysellestirilmis 6grenme ve problem ¢ozme
stireclerinde etkin bir sekilde kullanabilmesi i¢in mesleki gelisim programlari diizenlenmelidir. Bu programlar,

ozellikle STEM egitimi, yapay zeka ve dijital platformlar lizerinde yogunlagmalidir.

2. Teknolojik Altyapinm Gigclendirilmesi: Egitim kurumlarinin teknolojik altyapilari, 6grencilerin sanal laboratuvarlar

ve dijital 6grenme araglarina erisimini kolaylastiracak sekilde giiclendirilmelidir.

3. Pedagojik ve Teknolojik Uyumun Saglanmasi: Teknolojinin egitim siireclerine entegrasyonunda pedagojik
yaklagimlar oncelikli hale getirilmeli, teknolojik araglar yalnizca igerik sunumu i¢in degil, dgrencilerin yaratici

diisiinme ve elestirel becerilerini gelistirmek i¢in kullanilmalidir.
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4. Kiiltirel ve Toplumsal Etkilesimlerin Artirilmasi: Web tabanli platformlar ve sanal is birligi araglari, 6grencilerin
farkli kiiltiirlerden bireylerle etkilesim kurmasma olanak saglayacak sekilde tasarlanmali ve toplumsal biling

kazandiracak etkinlikler desteklenmelidir.

5. Aragtirma ve Gelistirme Caligmalarinin Desteklenmesi: Teknolojinin egitim sureclerindeki etkilerinin daha kapsaml
bir sekilde incelenmesi igin disiplinler arasi arastirmalar tesvik edilmeli, bu arastirmalarin sonuglar1 uygulamaya

yonelik stratejiler gelistirmek i¢in kullanilmalidir.
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Hemgirelikte Y 0netim A¢isindan Yapay Zeka ve Kullammi---------- Nuriye Sariak¢ah

Hemsirelikte Y6netim Agisindan Yapay Zeka ve Kullanimi

Dr.Ogr. Uyesi Nuriye Sariakcali

Ozet

Saglik hizmetlerindeki artan karmagiklik ve hasta bakimina yonelik artan talepler, yapay zekanimn bir¢ok alanda oldugu gibi bu
alanda da énemini artirmustir. Yapay zeka kullanimimin, karar verme hizini ve dogrulugunu artirma, maliyetleri diisiirme, hasta
memnuniyetini artirma gibi bir¢ok avantajinin bulunmasma ragmen, etik, giivenlik, veri gizliligi ve egitim alaninda
yasanabilecek giicliikler gibi bir ¢ok olumsuz tarafi da bulunmaktadir. Gelisebilecek olumsuz durumlara yonelik yapilacak
planl ve etkili egitim programlari, etik arastirmalar ve giivenlik ¢oziimleri hemsirelik yonetiminde yapay zekanin etkili ve
dogru kullanimmi destekleyecektir. Hemsirelik yonetimindeki avantajlari, karsilasilan zorluklara ragmen bu teknolojinin
gelecekteki saglik hizmetlerinde 6nemli bir arag olabilecegini gdstermektedir. Bu caligmada, yapay zekanin hemsirelik

yonetimindeki rolii, kullanim alanlar1, avantajlar1 ve zorluklari ele almmustir.
Anahtar Kelimeler: Saghik Hizmetleri, Yapay Zeka, Hemsirelikte Y&netim
Abstract

Increasing complexity in healthcare services and increasing demands for patient care have increased the importance of
artificial intelligence in this field as in many other fields. Although the use of artificial intelligence has many advantages such
as increasing the speed and accuracy of decision-making, reducing costs, increasing patient satisfaction, it also has many
negative aspects such as ethics, security, data privacy and difficulties in the field of education. Planned and effective training
programs, ethical researches and security solutions will support the effective and correct use of artificial intelligence in nursing
management. Its advantages in nursing management show that this technology can be an important tool in future health
services despite the difficulties encountered. In this study, the role, usage areas, advantages and challenges of artificial

intelligence in nursing management are discussed.
Key Words: Healthcare, Artificial Intelligence, Nursing Management

1. Giris
Hasta bakim hizmetlerine yonelik taleplerin artmasi beklentilerin yiikselmesi, saglik hizmetlerinin kompleks yapisi gibi
bir cok neden modern yonetim yaklagimlarmin yeniden degerlendirilmesini zorunlu hale getirmistir. Yapay Zeka teknolojileri,
bu ve buna benzer zorluklarla basa ¢ikmada dnemli bir arag olarak ortaya ¢ikmistir. Yapay Zekanm kullanimi, karar destek
sistemlerini daha giiclii hale getirmek, hasta bakim hizmetlerini iyilestirmek ve verimliligi artirabilme noktasinda genis ve

onemli bir potansiyele sahiptir (Topal, 2019).

2. Yapay Zeka ve Hemsgirelik YOnetimi
Yapay Zeka, hemsirelik yonetiminde farkli alanlarda kullanilabilmektedir. Bunlardan ilki, yapay zeka uygulamalarinin

hasta bakim hizmetlerinde karar destek sistemleri olarak, hemsirelerin daha dogru ve hizli kararlar almasinda yardimci
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olabilmesidir (Shaban & Considine, 2021). Ornek verilecek olursa, hasta verilerinin analiz edilerek risk degerlendirmelerinin
yapilmasi saglanarak, gelisebilecek olas1 komplikasyonlarin erken teshisi miimkiin olabilir. Ayn1 zamanda yapay zeka personel
yonetimi ve planlamada da kullanilabilir. Yapay zeka algoritmalari, hemsirelerin ¢aligma saatlerinin (vardiyalarin) en iyi
sekilde planlamasmin yapilmasini ve is yikinin dengelenmesini de saglayabilir (McDonald & Kelley, 2020). Simdiilasyonlar
ve kisiye Ozel egitim programlari gibi yapay zeka tabanli uygulamalar, egitim ve gelisim siireclerinde kullanilarak fayda
saglayabilir. Hasta giivenligi ve hizmet kalitesinin artirilmasi noktasinda da yapay zeka, klinik yonetisim ve kalite kontrol

alaninda da kullanilarak fayda saglayabilir (Rajkomar, Dean, & Kohane, 2019).

3. Yapay Zeka Kullanimmimn Avantajlari
Hemsirelik yonetiminde yapay zeka kullanimi karar verme siireglerinin daha hizli ve dogru olabilmesi agisindan avantaj
saglayabilmektedir. Acil durumlarda, yapay zekanin saglamis oldugu hizli analizler, 6zellikle hayati 6nem tasiyan kararlarin
daha etkili ve verimli bir sekilde alinmasina olanak taniyabilir (Krittanawong et al., 2021). Ayni zamanda veriye dayali
yonetimsel yaklagimlar, personel ve kaynak yonetiminde verimliligin artmasini saglayarak maliyetlerin azaltilmasinda avantaj
saglayabilir. Yine bir diger avantaj olarak da yapay zeka kullanimi, hasta ihtiyaglarma hizli ve etkili yanit verilmesini

saglayarak, hasta memnuniyetini artmasinda olumlu katk: saglayabilecegi gosterilebilir (Burke, 2019).

4. Yapay Zeka Kullaniminda Kargilagilan Zorluklar

Yapay zeka kullaniminin hemsirelik yonetiminde bir ¢ok avantaji bulunmasinin yani sira farkli olumsuzluk ve zorluklar
da bulunmaktadir. Bunlarin en baginda da etik ve giivenlik endiseleri gelmektedir. Hasta giivenligi ve etik acidan tartigmalara
neden olabilecek en buyltk problemin, yapay zekaya ait sistemlerin bagimsiz olarak kararlar alabilecek olmasi gelmektedir
(Topol, 2019). Ayn1 zamanda hemsirelerin yapay zeka sitemlerine adapte olabilmesi ve bunlar etkili, verimli bir sekilde
kullanabilmesi i¢in bir egitim siirecine ihtiya¢ olmasi bir diger zorluk olarak gosterilmektedir (McDonald & Kelley, 2020).
Yine teknoloji maliyetleri ve mevcutta bulunan sistemlerle entegrasyon zorluklari, yapay zekanin yaygin olarak
benimsenmesini ve kullanimini sinirlayan etkenlerdir (Rajkomar, Dean, & Kohane, 2019). Saglik sektériinde yapay zeka
kullanimi, veri gizliligi ve giivenligi hususlarinda 6nemli bir endise kaynag olarak goriilmektedir (Shaban & Considine,
2021).

5. Ornek Vaka Calismalar
Yapay zekanin hemsirelik yonetimindeki roliiniin, ilerleyen zamanlarda daha fazla onem kazanacagina yonelik
vurgulamalar yapilmaktadir. Ornek olarak, Amerika Birlesik Devletleri'nde bulunan bazi hastanelerin, hasta bakiminda yapay
zeka destekli karar verme sistemlerini kullanarak komplikasyon oranlarini diigiirmeyi bagsarmis olmasi gosterilmektedir
(Burke, 2019). Yine benzer sekilde, Avrupa'da birgok saglik kurulusunun, personel yonetiminde yapay zeka algoritmalarini
kullandig1 ve is glicl verimliligini artirdigr belirtilmektedir (Krittanawong et al., 2021). Belirtilen érneklerle de yapay zekanin,

hemsirelik yonetiminde saglamis oldugu faydalar gosterilmektedir.

6. Gelecekteki Yonelimler ve Oneriler
Teknolojinin saglik hizmetlerine entegrasyonu arttikca, hemsirelerin saglik hizmetleri alaninda yapay zekayr daha dogru
ve etkin bir sekilde kullanabilmesi igin siirekli egitim ve gelisim programlarinin diizenlenmesinin énemli oldugu ifade
edilmektedir (Shaban & Considine, 2021). Ayni zamanda yapay zeka kullaniminin etik ve giivenlik konusunda olusturabilecegi

olumsuz durumlara yonelik daha fazla arastirma yapilmasi ve ¢oztmler Uretilmesi de gereklidir (Rajkomar, Dean, & Kohane,
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2019). Yapay zekanin gelecekte hemsirelik yonetiminde daha fazla kullanilacagi, dogru ve etkin kullanimin Kaliteyi artiracagi
ongorilmektedir (Topol, 2019). Siirekli degisen ve gelisen dinamik dijital cagda yenilikler zorunludur. Oyleki ilerleyen
teknolojiler, deger yaratan fikirleri uygulamak ve birlestirmek i¢in birincil araglar olmaktadir ve bu nedenledir ki yapay zeka
ve ilgili teknolojilerin kullanilmasi bir tercihten ziyade kuruluslarin rekabet avantaji elde edebilmesi icin kabul etmesi ve

kullanmast gereken bir egilim olarak ifade edilmektedir (Lee & Yoon 2021).

7. Sonug
Teknolojinin saglik hizmetleri de dahil her alana girmesi bir ¢ok alanda déniisiim ve degisimler olugmasini zorunlu hale
getirmistir. Yapay zeka da hemsirelik yonetiminde énemli bir doniisiim saglamaktadir. Kullanilan bu teknolojinin, karar verme
siireclerini daha hizli hale getirip personel ydnetimini optimize ederek saglik hizmetlerinde verimliligi artirmasi
beklenmektedir. Yapay zekanin saglayacagi faydalar diistiniiliirken beraberinde olusabilecek etik ve giivenlik alanindaki
zorluklar g6z 6niinde bulundurulmalidir. Ayn1 zamanda yapay zekayi etkin, dogru ve verimli bir sekilde kullanabilmek i¢in
stirekli egitim ve gelisimin olmasi1 6nemlidir. Sonug olarak yapay zekanin hemsirelik yonetiminde getirmis oldugu avantajlara

ve zorluklara ragmen, saglik hizmetlerinde 6énemli bir ara¢ olarak kullanilacagi dngoriilmektedir.
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Abstract
This study presents the development and application of the "Case Study Data Generator" designed for the DJF51082-Quality
Control module under the Diploma in Mechanical Engineering (Manufacturing) at Politeknik Kuching Sarawak, Malaysia.
The generator provides randomized, realistic, and pedagogically tailored datasets for student case studies. It aims to enhance
learning outcomes by offering diverse problem scenarios while streamlining case study preparation for instructors. This paper
details the generator's development, its implementation in a classroom setting, and its impact on student engagement and

performance.

Bu ¢alisma, Politeknik Kuching Sarawak, Malezya'da Makine Miihendisligi (Imalat) Diplomas1 kapsaminda DJF51082-Kalite
Kontrol modilu igin tasarlanan "Vaka Caligmast Veri Olusturucu"nun gelistirilmesini ve uygulamasimi sunmaktadir.
Olusturucu, 6grenci vaka caligmalari igin rastgele, gercekgi ve pedagojik olarak uyarlanmis veri kiimeleri saglar. Egitmenler
icin Ornek olay hazirhigint kolaylastirirken ¢esitli problem senaryolart sunarak o6grenme ciktilarini gelistirmeyi
amaclamaktadir. Bu belge, olusturucunun gelisimini, sinif ortaminda uygulanmasini ve 6grenci katilimi ve performansi
tizerindeki etkisini ayrintilariyla anlatmaktadir.

Keywords: Case Study, data generator

INTRODUCTION

Teaching of quality control principles in manufacturing education requires hands-on problem-solving with real-world
scenarios. Case studies are an effective pedagogical tool but pose challenges due to the time-intensive process of creating
varied and realistic datasets. Research highlights that leveraging data-driven approaches can improve quality control processes
and integrate effectively within educational and industrial frameworks (Mahmoudi, & Laboratory, I. 2024) (Pozzi, Cannas, &
Rossi, 2024).

The DJF51082-Quality Control course for Diploma in Mechanical Engineering (Manufacturing), Politeknik Kuching
Sarawak’s students emphasizes fundamental quality control principles, statistical methods, and improvement techniques. Case
studies, constituting 20% of the course grade, require datasets that align with real-world scenarios to evaluate students
effectively.

Currently, generating these datasets involves time-intensive manual efforts, often leading to inconsistent data quality
and limited accessibility. This paper introduces a digital system designed to automate dataset generation, ensuring alignment
with case study requirements while enhancing efficiency and accessibility.

1. Background
Ulanoff, Fingon, and Beltran (2005), discusses using case studies as a method of assessing students’ knowledge and skills. The

quote you mentioned can be connected to the notion of case studies helping students to simulate real-world problems, thereby

55



facilitating the practical application of theoretical knowledge. Based on their findings, it is highlighted how case studies are a
valuable pedagogical tool for bridging the gap between classroom learning and professional practice in education, healthcare
and business.

Conrad and Openo (2018) discussed various online assessment strategies, including the use of case studies in
Assessment Strategies for Online Learning: Engagement and Authenticity. The authors emphasize that case studies can
encouraged deeper learning and engagement by requiring students to analyze scenarios and propose solutions based on real-
world environments.

Case study approach is an effective assessment to enhance critical thinking, problem-solving skills, and practical
knowledge among students. The key insights:

e Pedagogical Value: Case studies simulate real-world problems, helping students to connect theoretical knowledge
to practical applications. This approach ensures that students perform deeper learning, analyze scenarios, identify
challenges, and propose solutions which is relevant in fields like education, business, and (Ulanoff, Fingon, and
Beltran, 2005).

e Implementation Strategies: Case study assessments require structured guidelines and rubrics. These assessments
involve iterative feedback to refine students' understanding and output on the issues. To study on literacy
education emphasized creating comprehensive rubrics that account for both analytical depth and presentation
quality, such as adherence to citation standards and grammar. (Ulanoff, S. H., Fingon, J. C., & Beltran, D., 2009).

e  Student Engagement: The approach requires active learning as students must engage in discussions and debates
with others. Practically, peer and self-assessment practices are integrated to build reflective and evaluative skills,
which are essential for continuous professional growth (Conrad and Openo, 2018).

e Challenges and Solutions: The implementation of case studies presents several challenges, primarily related to
ensuring fairness in evaluation and maintaining academic rigor. The utilization of digital tools, such as plagiarism
detection software and detailed rubrics, can mitigate these concerns. Furthermore, the integration of technology
for online assessments has proven to be an effective strategy for expanding access and standardizing evaluation

processes, particularly for large cohorts (Ulanoff, S. H., Fingon, J. C., & Beltran, D., 2009).

By using these strategies, teachers can create case study assessments that are effective and easy to manage. These
assessments can help students learn and meet the needs of both the school and the students themselves.

The article “Using Case Studies to Assess Candidates’ Knowledge and Skills in a Graduate Reading Program” by
Ulanoff, Fingon, and Beltran (2009) explores how case studies can be used to evaluate graduate students in a Reading and
Language Arts Specialist Credential Program. The authors highlight how case-based learning can connect theory to real-life
teaching situations, especially for working with diverse learners. In this program, case studies serve as a final assessment,
where students demonstrate their understanding of educational concepts and their ability to apply them in diverse urban
classrooms. Not only do case studies help students learn, but they also provide an effective way to assess their knowledge and
skills in a practical setting.

2. The Importance of Case Studies in Quality Control Education
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The "Case Study Data Generator" addresses this issue by automating dataset generation tailored to the DJF51082 module.
Case studies simulate real-world challenges, enabling students to:

o  Applytheoretical knowledge.

o  Develop critical thinking and problem-solving skills.

e Understand statistical and quality control tools like SPC (Statistical Process Control) and process capability analysis.
This paper explores:

1. The conceptualization and development of the data generator.

2. Itsapplication in an academic setting.

3. The observed impact on teaching efficiency and student learning outcomes.
3. Challenges in Preparing Case Study Data
Instructors often face difficulties in:

e  Generating diverse and realistic datasets.

e  Customizing problems to cater to different student abilities.

e Balancing dataset complexity with pedagogical goals.
4, Existing Tools for Teaching Quality Control
While generic quality control tools like Minitab or Excel are available, the ability to generate custom datasets for educational
purposes varies and requires skills and knowledge in programming languages. Thus, it may also lead to repetitive or overly
generic scenarios.
LITERATURE REVIEW
Case study assessment has become a cornerstone of coursework, particularly in fields that require problem-solving and critical
thinking. Its integration into academic curricula is supported by its ability to simulate real-world scenarios, fostering both
theoretical understanding and practical application.
1. Importance of Case Study Assessment
Case studies serve as an effective pedagogical tool to bridge the gap between theory and practice. They provide students with
the opportunity to analyze complex situations, make decisions, and justify their reasoning. Research highlights that case study
methods enhance critical thinking, collaborative learning, and knowledge retention (Herreid, 2007). Additionally, case studies
are adaptable across various disciplines, from engineering to business and healthcare, making them versatile for educational
use (Prince & Felder, 2006).
2. Design and Implementation
Effective case study assessments are characterized by their realism, relevance, and the depth of inquiry they promote. The
design process involves selecting or creating cases that align with learning objectives and challenging students to apply their
knowledge in context (Dunne & Brooks, 2004). Educators often include reflective components to help students connect
theoretical concepts with practical experiences.
3. Challenges in Case Study Assessment
One of the biggest hurdles in using case study assessments is creating realistic and high-quality cases, which can be quite time-
consuming. Another challenge is grading student responses, as analyzing qualitative work can be subjective. To ensure fair

and consistent grading, clear rubrics and guidelines are essential (Biggs & Tang, 2011).

57



4. Technology and Automation

Using technology, like case study generators, can make it easier to create and customize cases for coursework. These tools can
help us work more efficiently while still ensuring the quality and variety of cases, especially in specialized fields like quality
control in manufacturing.

Creating value automatically in case studies is becoming more and more important in education and work. With
advancements in computers, data analysis, and Al, we can automate this process to make it more efficient, flexible, and able
to create specific scenarios for different learning or analysis goals.

i Automation and Case Study Creation
Automation in case study creation mostly involves using algorithms to put together data, stories, and problem scenarios. Tools
like data simulators, Al content generators, and special software have been developed to quickly create a variety of realistic
scenarios. These systems can use randomness, rules, and limitations to make sure the cases are diverse and useful (Vanderbilt
University Center for Teaching, 2021).
ii. Data-Driven Approaches
To create valuable case studies, we need to base them on real-world data. Automated systems use large datasets, often from
real-life situations or simulations, to fill case scenarios with realistic and relevant details. Techniques like machine learning
and predictive analytics help identify patterns and create datasets that match real-world trends (Bishop, 2017).
iii. Scalability and Personalization
Automated systems can create customized case studies for different people, fitting specific learning goals or real-world
problems. For example, in business schools, Al tools can create financial models or market scenarios tailored to students'
learning, making sure the cases are relevant and interesting (Kolb, 2014).
iv. Challenges and Considerations
While automation has transformed case study creation, there are still challenges, like making sure the cases are relevant,
ethical, and accurate. It's important to balance technology with human expertise to get the most out of these tools.
V. Future Trends
New technologies like generative Al and digital twins are set to take automation to the next level. These tools can simulate
entire systems, creating dynamic, multi-layered case studies that change based on user choices, just like real-life situations
(Foss, Pedersen, & Pyndt, 2015).
DEVELOPMENT OF THE CASE STUDY DATA GENERATOR
1. Objectives
The generator was designed with the following goals:
i Automate the creation of diverse datasets tailored to DJF51082 learning outcomes.
ii. Ensure datasets align with real-world quality control challenges.
iii. Provide customization options for varying levels of student difficulty.
2. Design and Features
The generator was developed as a user-friendly software tool with the following features:
¢ Randomized Data Generation: Produces realistic datasets for processes like defect analysis, SPC charts, and tolerance
analysis.
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e  Case Selection Options: Allows instructors to specify case file for the individual student or group to avoid duplication of
answers.
o Export Capabilities: Generates data in formats compatible with Minitab, Excel, and other analysis tools.
3. Technical Architecture
The technical setup for this study is as follows:
e Programming Language: Python for system development, statistical analysis and data manipulation libraries.
e Backend Logic: Incorporates algorithms to ensure data realism, such as data based on the case.
e  Processing Tools: Processor for generating the solutions is a 64-bit operating system, x64-based processor, 12th
Gen Intel(R) Core(TM) i5-12500, 3.00 GHz, running at 16 GB ram.

i. Problem Identification and Definition:

o Literature Review: Thoroughly research existing studies, tools, and methods related to creating,
organizing, and managing datasets.

o Stakeholder Interviews: Talk to researchers, students, and experts to understand their specific needs and
challenges when working with datasets.

o Problem Statement Formulation: Clearly define the problem the system aims to solve, including its
specific goals and objectives.

ii. System Design and Architecture:

o Requirements Gathering: ldentify the system's needs, such as the data sources, criteria for creating
datasets, data quality standards, and user interface specifications.

o System Architecture: Design the overall structure and parts of the system, including the data pipeline,
algorithms for creating datasets, and user interface elements.

o Technology Selection: Choose the right technologies and tools based on the system's needs and
structure, including programming languages, hardware requirements, and operating platforms.

iii. Dataset Generation Algorithm Development:

o Algorithm Design: Create algorithms or rules to select and combine data from different sources based
on specific criteria.

o Data Quality Assessment: Include ways to check the quality of the generated datasets, including their
accuracy, completeness, and consistency.

o Customization: Allow for customizing the dataset generation process to meet different research needs
and preferences.

iv. Data Integration and Curation:

o Data Sources: Find and connect to relevant data sources based on the course content and class notes.
o Data Extraction: Extract data from the chosen sources using appropriate methods, making sure the data
is accurate and consistent.
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o Data Cleaning and Preprocessing: Clean and prepare the extracted data to fix issues like missing values,
outliers, and inconsistencies.
o Data Transformation: Change the data into a suitable format for creating datasets, if needed.
V. System Development and Implementation:

o Coding and Implementation: Write the system's code based on the design plans, using the chosen
technologies and tools.

o Testing and Debugging: Thoroughly test the system to find and fix any bugs or errors.

o User Interface Development: Create a user-friendly interface that allows users to input criteria, view
generated datasets, and access case files.

o Deployment: Deploy the system on a suitable platform to ensure users can consistently and accurately
transfer data to local infrastructure.

Vi. Evaluation and Refinement:

o User Testing: Test the system with users to get feedback on its usability, functionality, and effectiveness.

o Performance Evaluation: Assess the system's performance in terms of speed, efficiency, and scalability.

o Iterative Refinement: Based on the evaluation results, make necessary improvements and refinements
to the system.

vii. Integration with CIDOS Platform:

o  API Development: Develop APIs to allow the system to work seamlessly with the CIDOS platform.
o Data Sharing: Implement ways to share generated datasets and case files with users through the CIDOS
platform.

o  Security and Access Control: Make sure that data sharing complies with relevant privacy and security
regulations.

By following this approach, the team can create a digital system that solves the problem of dataset generation and
provides a useful tool for researchers and students.

5. Application Method and Evaluation of Effectiveness

i Application Method

o User Access: Users, including researchers, students, and experts, can access the platform to use the
dataset generation system.

o Criteria Input: Users provide specific details for dataset generation, such as the desired user ID, and case
files.

o Dataset Generation: The system processes the input details and automatically creates the requested
dataset based on the defined rules and data sources. The data is randomized based on the grading criteria
set by the programmers, referring to the specific case file.
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o Dataset Access and Download: Students can view, analyze, and download the generated dataset for their
case file.

o Case File Association: The system connects the generated dataset with relevant case files, providing
additional context and information.

o Sharing and Collaboration: Students can share generated datasets and case files with teammates or
lecturers through the CIDOS platform.

o Guideline File: Students are given a PDF guideline on how to use and understand the generated data to
ensure consistent understanding.

ii. Evaluation of Effectiveness

To evaluate the effectiveness of the innovation, the following metrics can be used:
(@) User Satisfaction:
i Conduct surveys with other lecturer teaching the same course and students who used the system to gather
feedback on their satisfaction with the system's usability, functionality, and ease of use.
ii. Measure user engagement to assess the system's value and appeal.
() Time and Resource Savings:
e Compare the time and effort required to generate datasets using the system with traditional manual methods.
e  Measure the cost savings associated with reduced labour and resource requirements.
(©) Data Quality and Consistency:
o Evaluate the quality of the generated datasets using predefined metrics, such as accuracy, completeness, and
consistency.
e Compare the data quality to that of datasets generated using traditional methods.
(d) Knowledge Sharing and Collaboration:
i Measure the number and frequency of dataset and case file sharing activities on the CIDOS platform.
ii. Analyze the level of collaboration and knowledge exchange facilitated by the system.
iii. Sharing of the system thru relevant platform such as exhibitions and innovation competition to evaluate the
acceptance of the system.
e) System Performance and Scalability:
i Evaluate the system's performance in terms of speed, efficiency, and scalability.

ii. Assess the system's ability to handle increasing user demand and data volumes.

By evaluating these metrics, it will be possible to assess the effectiveness of the innovation.
4. Statistical Analysis Approach
As the new approach is implemented for one semester, the statistical analysis will only based on descriptive statistics to identify
any differences in the average marks on case study reports. Comparison of Mann-Whitney U-Test and T-test are not conducted
as the number of students registered for the course is incomparable for the 2 consecutive semesters in terms of background

and numbers. Statistics are rated based on student's performance and qualitative feedback from educators.



Responses of the applicability of the new approach is conducted using Google form for ease of distribution. Responses
of the student focus on the ease of use on the generator to complete the assignment. Responses from other instructors teaching

the same course focuses on relevancy of the generator for the assessment and applicability at other institutions.

IMPLEMENTATION, RESULTS AND DISCUSSION
1. Classroom Integration

The generator was deployed in the DJF51082-Quality Control module for a cohort of 20 students. Case study exercises

included:
o Identifying process trends using SPC charts.
e Calculating process capability indices.
o  Performing defect rate analysis.

2. Impact on Teaching and Learning

i Instructor Efficiency
1. Before: Case study preparation required an average of 2 hours per dataset.
2. After: The generator reduced this to <1 minutes per dataset.
3. Result: 99% time savings for instructors.
ii. Student Engagement
A survey showed:
i 100% of students responded that the system can be used on their personal computers.
ii. 100% of students responded that data generated can be easily match with the guide and easily understood.
iii. 100% of students found the datasets realistic and engaging.
iv. 100% reported an increased understanding of quality control concepts.
V. 100% of students finds that the data generated helps to understand the case given by the instructor better.
iii. Learning Outcomes
The Course Learning Outcome (CL)) set for this course stated that the second CLO requires students to determine the related
quality tools and techniques to control the quality of products or services based on case studies. Based on the statement, the
case study provided to the students must evaluate whether students can apply relevant tools and techniques to solve quality
control issues based on the given case.
Comparison of exam scores before and after implementation revealed a significant improvement in students' ability
to interpret SPC charts and perform defect analysis.
2. Statistical Analysis
i. Student Performance and Engagement

(@) Descriptive Statistics

The descriptive test have been conducted to identify the average case study report marks for 2 groups of students. Due to the

constraint in the number of students, which varies every semester, only descriptive statistics are conducted.
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Table 1 Descriptive Analysis of Report score for 2 cohort

No. Group Count Mean Standard Minimum Median Maximum
Deviation

1 1 2024/2025 20 10.38 2.77 7.2 9.6 15.0

2. 2 2023/2024 14 10.36 1.37 8.7 10.75 12.4

Referring to Table 1, Group 1 represents student of cohort Session 1, 2024/2025, using the new data generator and
Group 2 represents student of cohort Session 2, 2023/2024, not using the latest data generator. Findings show slight
improvements in the average scores for the session that uses the new approach.
(b) Boxplot

The paired dataset excludes rows with missing values, preparing for statistical testing. Therefore Boxplot was conducted and
return the following finding.
i Session 1 (2425) has a wider range of scores with some outliers at the higher end.

ii. Session 2 (2324) exhibits a more compact distribution, with scores clustered closer to the median.

15} —_—
14}

13}

Session. 12425 Session, 2 2324

Figure 1 Score distribution for Sessions 1 2025 and 2 2324
(©) Histogram

Conducting a Histogram plot show that the density of scores for Session 1 (2425) is more spread out compared to Session 2
(2324), which shows peaks around 10-12.
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Figure 2 Score distribution comparison of Session 1 2425 and 2 2324

(d) Hypothesis Testing

To test the hypothesis, a Paired t-test was conducted and found:

a. Test Statistic (ttt) = 1.008
b. p-value =0.332

At a significance level of 0.05, the p-value suggests there is no statistically significant difference between the scores

of the two sessions.
ii. Qualitative Feedback from Educators

A survey form was distributed among lecturers from Politeknik in Malaysia to collect responses on the applicability of the new

application. 6 Politeknik responded to the survey. The collected data was as below.

Table 2 Survey responses on the applicability of the new application.

The new
o ) The data
application The new The guide The new . ]
o ) o ) o generated is Comment  (if
Politeknik suits the application is easy to application can be .
] ) suitable to the any)
requirement of iseasytouse follow run on all PC .
respective case
CLO2
Suitable to be
PNS Yes Yes Yes Yes Yes
used
Can improve on
PBS Yes Yes Yes Yes Yes .
interface
PPD Yes Yes Yes Yes Yes Good
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Relevant to

PKK Yes Yes Yes Yes Yes
CLO2, good
Useful to the
PMS Yes Yes Yes Yes Yes
case study
Guide is very
PTSS Yes Yes Yes Yes Yes

clear

iii. Knowledge Sharing and Collaboration

The new innovative approach to address case study assessment was shared in “POLIKU Research and Innovation Exhibition
Session 1 2024/2025” dated 1 November 2024 in Politeknik Kuching Sarawak, Malaysia, an Innovation Competition that
allows the participant to showcase their ideas in various fields including educational approaches. The innovation was awarded
Silver Award during the exhibition.

3. Discussion

i. Strengths of the Innovation

The innovation has several key strengths. First, it can be customized to fit different datasets, making it relevant and effective
for various case studies in quality control. Second, it saves instructors time by automating dataset creation while maintaining
high quality that meets educational standards. Finally, it's flexible enough to be used in other modules and institutions,
expanding its potential impact on education.

ii. Limitations

The tool's development wasn't without challenges. Initially, it required significant technical knowledge, which could limit its
use by non-technical users. Also, the current version is limited to generating statistical datasets. Future versions could
overcome this by including textual case studies or multimedia elements, making it more versatile and appealing for wider
educational use.

iii. Opportunities for Future Development

The tool has potential for future development. Machine learning algorithms could be used to dynamically adjust datasets based
on student performance, making them more personalized and relevant. The tool could also be used in other engineering
modules, making it more widely applicable. Developing a web-based version would make it more accessible to students and
educators from different places and devices.

CONCLUSION

1. Conclusion

The "Case Study Data Generator" is a major innovation in teaching quality control to mechanical engineering students. By
automating dataset creation, it makes teaching more efficient and learning more effective. The results from its use show its
potential as a scalable tool to improve education in quality control and other related fields.

2. Recommendations

Based on the findings, it is recommended:

e Pilot testing on a larger scale will further identify its usability and scalability for future improvements.
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o Interface for the data generator should be improved with easier display instead of running under command prompt
display.

o Data generated should be based on the actual table format to avoid misleading interpretation if guidelines are not
provided.

e The system should be tested for usability and scalability to ensure it's easy to use and can handle complex or
large-scale case studies. Indicator of test may include usability testing scores, processing time and system
response under varying loads.

e  Case Study Platforms could be Benchmarked using tools like Coursera Labs or EdTech solutions
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Ozet

Secilmis mévzunun yazilmasinda osas mogsod dlkomizin ozoli torpaglarinin diismon tapdagindan azad edilmosi,
dovletimizin qazandigr ugurlarin, bir s6zlo, Qarabag goslobesinin biitiin diinyaya catdirilmasi, beynslxalq matbuatda oks
olunmasi, bu ugrularin qeyd olunan kontekstdo qorozli vo yaxud gorozsiz mdvqgedon isiqlandirilmasina, har iki mdvgenin
tohlilins asaslanir. Bu magsadlo sadalanan vozifolorin halli zoruri shomiyyst dasiyir:

o ilk avval miiharibonin har iki cobhodon aparilmasi iizro melumatlarin dogiglesdirilmasi, informasiya mitharibasinin
osas xiisusiyyatlori aydinlagdiriimast;

o Azorbaycan dovlatinin hagli mévgeynin moatbuatda isiqlandirilmasina dair molumatlarin deysrlondirilmasi;

e osason do, Rusiya, Tiirkiys vo Iran kimi qonsu dovlatlorin Qarabag miiharibasino vo dlkomizin golobasino dair
movgelorinin aragdirilmasi;

¢ eyd olunan movgelarin gorazli va yaxud goarazsiz, dogru va ya yalnis oldugunun miiayyonlogdirilmasi ve bunun
darin tahlilinin aparilmasi.

Acar sozlar: Qarabag, Azarbaycan, Voton miiharibasi

Coverage of Azerbaijan's successes in Karabakh in the international press

Abstract

The main goal of writing the selected topic is to liberate the ancient lands of our country from the enemy, to convey the
successes of our state, in short, the victory of Karabakh to the whole world, to reflect them in the international press, to cover
these successes from a biased or impartial position in the mentioned context, and to analyze both positions. For this purpose,
the solution of the listed tasks is essential:

« First of all, clarification of information on the conduct of the war from both fronts, clarification of the main features
of the information war;

« Evaluation of information on coverage of the rightful position of the Azerbaijan state in the press;
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» mainly, the investigation of the positions of neighboring countries such as Russia, Turkey and Iran regarding the
Karabakh war and the victory of our country;

« Determining whether the stated positions are biased or neutral, true or false, and conducting an in-depth analysis of
this.

Keywords: Karabakh, Azerbaijan, Patriotic War

Qarabag miiharibasi beynolxalq matbuatda genis oks olunmusdur. Bu miinaqise ilo bagl miixtolif magaloalor, analizlor,
miisahibolor vo xoboarlor bir ¢ox beynolxalq motbuat orqganlarinda yayimlanmisdir. Méveud moqalslor, miisahibolor vo
analizlar, forqli dlkalerin mediya niimaysndaleri, siyasatgilori, miistaqil ekspertlor vo diger miitoxassislar terafinden tertib
edilmisdir.

Umumiyyatla, Tkinci Qarabag miiharibosi zamani Ermonistan istor ddyiis xottindo, istorso do informasiya miiharibosi
sahosindo moglub olmus, Olkomizo qarsi baslatdirdigt qara piar layiginco cavabmi almigdir. Bunu Prezidentimizin
hazircavabligi, azorbaycanli niimayondolorin operativliyi vo s. bu kimi miisbat faktorlarla slagolondirmak olar. Ermonilorin
uydurdugu molumatlarmn yalan olmasi tosdiglonmis, vaxtinda garsis1 alinmis vo bitlin bunlar faktlarla beynslxalq ictimaiyyato
catdirilmigdir (https://www.virtualkarabakh.az/az/post-item/52/2871/ikinci-garabag-muharibesi.html).

Azarbaycan Prezidentinin bdyuk sos gotiron miisahibolori arasinda Almaniyanin ARD telekanalina verdiyi miisahiboni
xiisusilo geyd etmok olar. Burada Prezidentimiz 6z cevikliyini, intellektini bir daha har koss slibut etmisdir. Miisahiba yena do
Dagliq Qarabaga muxtariyyot verilmosi ilo bagh idi. Ilham Oliyev iso artiq goti sokildo bu mosolonin mzakiroyo gapali
oldugunu, artiq realliglarin diqqgsto catdirilmasini geyd etdi. ©vvalki tokliflorin vo sortlorin olmamasi, yeni realliglarin
formalagmasi noticasindos sadoco Ermonistan torafinin harbi omoliyyatlart dayandirmasi naticasinds siilhiin bargorar ola

bilacayi diqqate gatdirtlmisdir (https://dergipark.org.tr/en/download/article-file/2742121).

Elaca do bu ddvr arzinds qarsi torafin torads bilocayi toxribatlarin garsisinin alinmasi U¢lin Nogliyyat, Rabita va Yiiksok
Texnologiyalar Nazirliyi yaninda yaradilmis Elektron Tohliikasizlik Xidmati ohalidon sosial sabakalorde maksimal sokilda
diqgatli olmagi, diismono osgorlorimizin yerini bildirocok molumatlarin 6tiiriilmosine soraitin yaradilmamasini, heg bir
namalum kegido aragsdirmadan daxil olmamagi, mansoayi bilinmayan, geyri-adi ndmralordon golon materiallar1 yiikklomomoyi
tovsiyo etmisdir. Tobii ki, bu, sobobsiz deyildi. Bels ki, miiharibanin baglamasindan sonra ermonilor dofolorlo Azorbaycana
maxsus sistemlara daxil olmaga cohd etmisdir (http://sabunchu-ih.gov.az/az/page/442.html).

IT Qarabag miiharibasinin isiglandirilmasima xiisusi diqget yetiron 6lkalardon biri do Boyiik Britaniyadir. Dafalarlo bu
6lkonin motbuatinda etibarli va obyektiv formada yazilar dorc olunmusdur. independent saytinin sohifalorinds 44 giin arzinda
Dagliq Qarabagda bas veran hadisolarlo bagl dofalarle moqalslar dorc olunmusgdur. Ermonistan vo Azarbaycan arasinda harbi
omoliyyatlarin dayandirilmasindan bahs edon "Rusiya siilhmoramlilari barisigi méhkamlondirmak iigtin Dagliq Qarabaga
gedir" bashiglt maqalo xiisusilo diqgotalayiqdir. Maqalods Azarbaycan qiivvelorinin ohomiyyatli irsliloyislorinden sonra
ermonilari horokato davam etmok imkanindan mohrum edon atoskosin baglanmasimdan bohs edilir.

Ukrayna matbuatinda, xabar portallarinda da Ermanistanin Azarbaycan orazilorinds isgal¢iliq siyasati aparmasi, terror
aktlar1 toskil etmosi, he¢ bir dhdoliklors omoal etmoyarok mina terrorunu davam etdirmasi xabarlori verilmisdir. Bu kiitlovi

informasiya vasitolori arasinda xiisusilo Korrespondent, Ukrinform kimi xabar portallarint qeyd etmok olar. Toqdim edilon
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digor xoborlor arasinda iso oraziys yerlogdirilmis minalar naticasinds polis amakdaglarinin holak olmasi ilo bagli molumatlar
yer alir.
(http://anl.az/down/meqale/azerbaycan/2023/sentyabr/866438(meqale). pdf).

Azorbaycan Prezidentinin neytral movqe dasiyan kiitlovi informasiya vasitolorindo yer alan miisahibslorini do gqeyd
etmok lazimdir. Bu kimi miisahiblor arasinda Yaponiyanin Nikkei gozetinds togdim olunan miisahibani niimuns gostormok
olar. Miisahibodo miixbir Ermonistan toroflo danisiglara gedilmosi barads miioyyen sortleri miizakirs etmaya ¢alismis, iTham
Oliyev iso hor hansi olave sortlorin gobul edilmoyaciyini, Ermonistanin biitiin orazimizdon tamamilo ¢ixmali oldugunu
vurgulamigdir.  Sadoco  rayonlarin  morhololi  sokildo  bosaldilmasi  toklifi  ilo  razilasmaq — miimkiindiir
(https://president.az/az/articles/view/43836).

flham Oliyev 2020-ci il 4 noyabrin tarixinds iso bdyiik sos gotiron videomiisahibo ilo ¢ix1s etmisdir. Ispaniyanin EFE
agentliyina verilon bu miisahibado Qarabaga muxtariyyat verilmosi ilo bagli movzular yer almisdir. ilham Sliyev iso bunun
artiq kegmisdo qaldigini, bu Kimi tokliflorin gqobul edilmoyacoyini geyd etmisdir. Ogor avvallor danisiglar vasitasilo Qarabaga
muxtariyyatin verilmosi mosalosi aktual sayila bilordiso, artiq bundan séhbot belo gedo bilmoz.

Azarbaycanin Qarabagda hoyata kegirdiyi oks hiicum todbirlori barado fran motbuatindan da genis molumat oldo etmok
olar. Mehr, Ecoiran, Fardanews kimi aparici iran kanallarinda, okser informasiya agentliklorinds ordumuzun ermoni hiicumuna
qarst cavab todbirlorine baslamasi xabarlori yer almisdir. Sadalanan kiitlovi informasiya vasitolorinds yer alan molumatlar
osasinda osason Prezidentimizin ¢ixigini, onun orazi biitovlilylimiizii barpa etmosini, Azorbaycan ordusunun biitiin
magsadloring nail olmasini, suvereniyini barpa etmasini vo s. geyd etmak olar. O ciimlodon yer alan materiallar arasinda 6lko
Prezidentininbas veronlor fonunda yens do tolerantli gostorarok Qarabagdaki ermoni ohaliys heg bir xator yetirmoayacayi,
onlarm hiiquqglarini pozmayacagi vurgulanmisdir.

Ordumuzun antiterror amoliyyatinin biitiin periodlarinda qazandigi nailiyyatlor natico olaraq Ermonistan rahbarliyini
isgalciliq naticasindo moaskunlsdiglari torpaqlardan qovulmasma va Ugtorafli Boyonnamo hazirlamaga vadar etmisdir.

Diqqotlo baxsaq gérorik ki, Prezident ilham Oliyev hakimiyyatds oldugu miiddotdo Dagliq Qarabag mosalosini
giindolik giindomds saxlamaq U¢lin biitin giivvelarini sofarbar edib vo sasimizi bitiin diinyaya ¢atdirmaga ¢alisib. Onun bitin
¢ixis va ¢ixiglarinda, beynolxalq goriislorinds, miisahibalorinda, basqa dovlatlorin rohbarlari ilo goriislorinde Qarabag sevgisi
daim hiss olunur. Bu, Voton Miiharibasinin ugurunu sortlondiron asas amillordon biridir. Balka do bir ¢oxumuz bu yerlords
hec¢ vaxt olmamisiq va yasamamigiq. Bununla belo, har birimiz Qarabag torpaqlarini derinden sevir, burada yasayan insanlarin
0z torpaqglarmi tork etmok macburiyystindo qalmasindan homiso tosssiiflonir, 6z torpaglarina gayitmaq, onlart diisman
isgalindan azad etmok hamiso arzulamisiq. Azorbaycanin ddyiis meydanindaki galobasi iso sadoco mohtosom idi. Bir torofds
qalib ordu vo onun Ali Bas Komandani, digor torafdo isa riisvaygiliga moaruz qalmis Ermonistan. Xalqumiz bu galabanin
yasandigi an kiigalora ¢ixmus, biitiin binalarin tizorindo bayraqlar qaldirilmis, on asasi iso Sohidlorimiz yad edilmis, onlarin
portretlori meydanda daginaraq nisgilli, bir o godor do mogrur goriiniis yaratmigdir.

Notica etibarils, hazirki dovrds do Qarabagla bagli yazilanlarin, maqalslarin, nogrlorin, internet resurslarinin (xiisusilo,
xarici motbuatin) dorindon tohlili zoruri shomiyyat dastyir. Bu, post-konflikt dovriinds digor dovlatlorin, eloco do miixtolif
togkilatlarin 6lkomizo garst hanst mévgedon yanagmasini, bizo qarsi olan miinasibati dyronmays vo ndvbati morholalords do

bunu bilmoys imkan verir.
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ABSTRACT

This study examines how Malaysian polytechnic students use Generative Artificial Intelligence (GAI) systems in the context
of technological changes in education. GAl's capacity to produce original, contextually relevant information may personalize
learning, boost engagement, and automate training. In Malaysia, usability, ethical, and infrastructural issues hinder its inclusion
into education. This study uses the Technology Acceptance Model (TAM) to examine the links between GAI tool PEOU, PU,
BI, and AU. The study analyses student survey data from three Malaysian polytechnics using SEM. Results show that PEOU
improves PU and BI, suggesting that user-friendly interfaces and low learning curves are key to adoption. PU also affects B,
emphasizing the relevance of perceived educational value in GAI system adoption. Bl and AU are positively correlated,
although the connection is weaker, suggesting that institutional backing, infrastructure, and accessibility determine utilization.
Findings show that easy on boarding, error recovery, and adaptable interfaces reduce adoption obstacles and build user
confidence. To bridge the gap between intention and practice, institutions must provide solid infrastructure, such as reliable
internet connectivity and device access, and targeted training and support programs, according to the report. The study
identifies Malaysian barriers and enablers of GAI implementation in education, expanding our understanding. GAIl may

reinvent education by aligning with individual learning styles and boosting academic achievements. Policymakers and
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educators should promote digital literacy, GAI technologies in curriculum, and peer-assisted learning. Future study should
examine how cultural, ethical, and trust-related issues affect GAI user views and adoption behavior over time. This holistic
strategy will enable fairer and more meaningful GAI technology deployment in higher education, guaranteeing equal access

and learning gains.
Keywords: Generative Artificial Intelligence, Structural Equation Model, Technology Acceptance Theory (TAM)
INTRODUCTION

During a time when applications like ChatGPT experience significant expansion in their user base by demonstrating
exceptional domain-independent expertise (Hu, 2023), the concept of “Generative Artificial Intelligence” (GAI) emerges as a
revolutionary influence in the digital landscape (Dwivedi et al., 2023; Teubner et al., 2023; Wessel et al., 2023). The capacity
of this technology to develop high-quality, contextually pertinent content that closely mimics human-produced work prompts
discussions over its potential early signs of artificial general intelligence (Bubeck et al., 2023). Regardless of discussions about
Al's sentience, current advancements in machine learning (ML) and deep learning (DL) have broadened traditional, data-
driven Al capabilities such as predictions, classifications, and recommendations to include the generation of unique, realistic,
and inventive material. Extensive collaborations between humans and intelligent systems in commercial and personal domains
have been shaped by the incorporation of Al, especially in process optimisation and decision-making (Burstrém et al., 2021;
Moussawi et al., 2021). Generative Artificial Intelligence addresses this advancement by providing novel augmentation and
automation prospects via innovative services and business models (Mondal et al., 2023), including assisting customer support
staff with recommendations for appropriate conversational responses (Brynjolfsson et al., 2024). The swiftly evolving and
increasingly vast domain of Generative Artificial Intelligence requires a thorough comprehension of its characteristics and

capabilities to grasp the phenomena (Dwivedi et al., 2023; Strobel et al., 2023).

Education is a dynamic field significantly influenced by technological advancement. Technology has persistently served as a
vital catalyst for transformation in educational development (Dwivedi et al., 2023; Murugesan & Cherukuri, 2023). In the
realm of technical progress, Artificial Intelligence (Al) has emerged as a revolutionary force, reshaping educational
experiences and teaching methods. Recent advancements have resulted in the advent of Generative Al, a form of artificial
intelligence that autonomously produces content and data, distinguishing itself from earlier Al models that primarily focus on
data analysis or interpretation. This type of Al has the unique capability to generate original, tailored content, therefore offering
significant potential to revolutionise educational methodologies and learning experiences (Cooper, 2023; Dai et al., 2023;
Zawacki-Richter et al., 2019). Nonetheless, the integration of Generative Al into the educational sector poses some challenges.
This necessitates a comprehensive plan to ensure sustainable development, inclusivity, and equity in Al applications within
education (Ahmad et al., 2021; Dai et al., 2023). Furthermore, there is an immediate necessity for comprehensive data systems
and adequate training for educators and students within an Al-integrated educational framework (Hutson et al., 2022; Rasul et
al., 2023). The potential of Generative Al in education is particularly notable for creating tailored and unique instructional
materials. It understands and adapts to the unique learning patterns and needs of individual students, offering customised
educational experiences that can significantly enhance engagement and learning outcomes (Celik et al., 2022). Personalised
approaches can improve learning by catering to individual preferences and learning styles, hence potentially enhancing the
overall quality of education. Nevertheless, the incorporation of Generative Al in higher education, especially in Thailand, is
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still in its nascent stages. Various challenges impede its widespread implementation, including concerns about its ability to
understand and analyse complex educational content, ethical issues, plagiarism concerns, and the maintenance of academic
integrity (Akinwalere & lvanov, 2022; Chan & Hu, 2023; Su & Yang, 2023; Wang et al., 2023).

This study examines the factors affecting the adoption of Generative-Al technologies among Malaysian Polytechnic students.
The objective is to gain insight into the perceptions of Generative Al among Malaysian Polytechnic students, as well as to
identify the key factors influencing its acceptance and incorporation into educational procedures. The project aims to elucidate
these characteristics to formulate effective solutions for enhancing learning outcomes, providing fair access to the advantages
of Al, and preserving academic integrity within a more Al-integrated educational environment (Song, 2024). This study
identifies the factors affecting the Technology Acceptance Model (TAM) among Malaysian Polytechnic students, employing
Structural Equation Modelling to elucidate the relationships that represent the actual implementation of Generative-Al. This
study analyses pertinent literature to identify components in the development of a research framework and hypotheses
concerning TAM and Generative Al. Outlines encompass the study methodology, sampling procedures, instruments, and data
analysis. The results, discussion, and conclusions are subsequently presented, highlighting the principal findings of the
relationships among TAM components. This paper concludes with recommendations for the application of Generative Al in
higher education, alongside suggestions for further research and an analysis of the study's limitations.

LITERITURE REVIEW
Technology Acceptance Theory (TAM)

The adoption of new technologies by people and organizations in various systems, particularly information systems, has been
the interest of the researchers. Various models have been established to understand the elements that influence the usage of
information technology (Gupta et al., 2008) namely Technology acceptance theory (TAM) (Davis, 1989; Davis et al., 1989),
reasoning theory (TRA) (Ajzen & Fishbein, 1980), planned behavior theory (TPB) (Ajzen, 1991), innovation and diffusion
theory (IDT) (Rogers et al., 2019) and the unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al.,
2003). For study into technology adoption, TAM is a standard paradigm.

The Technology Acceptance Model (TAM), proposed by Davis (1989), identifies Perceived Ease of Use (PEOU) and Perceived
Usefulness (PU) as fundamental factors influencing Behavioural Intention (Bl) to adopt technology. PEOU denotes the
simplicity of utilising a system, whereas PU highlights its perceived significance in improving performance. Behavioural
intention (BI), a significant predictor of actual usage, is shaped by expectations, desires, and intentions. It can be evaluated
through enquiries that investigate what individuals anticipate, desire, or aim to accomplish with the technology
(Chuenphitthayavut et al., 2020). TAM's simplicity has established it as a foundational model; however, it has been criticised
for neglecting other factors that affect user attitudes, including cost, trust, and cultural influences. Researchers have broadened
the Technology Acceptance Model (TAM) to incorporate factors such as user experience, security concerns, and product
involvement, particularly in the context of technological advancements (Jaradat, 2013; Koufaris, 2002). Concerns regarding
privacy and security can adversely affect business intelligence, as evidenced by the adoption of artificial intelligence (Cao et
al., 2021). The extensions enhance the adaptability of TAM, allowing for improved predictions of user adoption in various

contexts.
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Recent studies have delved into the adoption of Generative Al systems, focusing on the influence of Perceived Usefulness
(PU) and Perceived Ease of Use (PEOU) on user engagement with platforms like ChatGPT and Copilot. Singh (2024) highlight
that PU significantly impacts users' intention to adopt Al-based writing tools, while PEOU is critical in lowering adoption
barriers, particularly for non-technical users. Similarly, Ma et al., (2024) examined the application of the Technology
Acceptance Model (TAM) in relation to large language models, finding that PU and PEOU mediate the relationship between
user interaction and overall satisfaction. Building on this foundation, this study explores the role of TAM in the context of
Generative Al platforms, aiming to provide insights that assist organisations and developers in enhancing user engagement,

improving training strategies, and optimizing deployment methods for broader adoption and impactful usage.
Perceived Ease of Use (PEOU)

The extent to which one feels that utilizing the technology would be enjoyable is referred to as perceived ease of use (PEOU)
(Davis et al., 1989). It is further described as the amount of work that must be put into a technology in order for it to be simple
to use (Venkatesh & Davis, 2000). Aside from that, the TAM claims that perceived ease of use is the most important element
explaining the variability in perceived usefulness. In the long term, this has an impact on consumers' willingness to accept
technology services. Additionally, it has been hypothesized that perceived ease of use has a favorable influence on perceived
usefulness (Davis et al., 1989; Venkatesh et al., 2003). Users are more inclined to view a system as useful when they find it
easy to use, as diminished effort enhances their ability to recognise the system's practical advantages. Gefen and Straub (2000)
and Venkatesh and Davis (2000) conducted research that supports the notion that systems demanding less cognitive effort
allow users to concentrate on task completion, thereby increasing perceived usefulness. Research in various fields, including
Shih (2004) indicates that ease of use enhances users' perceptions of a system's benefits, facilitating rapid learning and the
realisation of its full potential. Ma et al. (2024) and Singh (2024) illustrate that generative Al platforms such as ChatGPT and
DALL.-E lower adoption barriers and enhance perceived usefulness by enabling users to engage with the system's complete
functionality with minimal effort. This research underscores the necessity of creating user-friendly Al systems that minimise
the learning curve and enhance users' recognition of their value, ultimately promoting increased engagement and sustained

adoption.
In light of the above considerations, the current investigation hypothesizes that:

H1 : Perceived ease of use will positively affect perceived usefulness to adopt generative Al system among polytechnic

students.

Perceived Ease of Use (PEOU) significantly influences user adoption and engagement with generative Al systems, as
evidenced by various studies. Singh (2024) highlight that intuitive designs and simplified interfaces effectively reduce barriers
to entry, especially for non-technical users. Yu et al. (2024) demonstrated that perceived ease of use (PEOU) mediates the
relationship between user interaction and satisfaction, highlighting its significance in enhancing positive experiences with Al
tools such as ChatGPT and Copilot. Huang & Oteng, (2023) identify PEOU as a crucial element for improving accessibility
and usability in creative fields, whereas Choung et al. (2023) associate it with heightened trust in Al systems through the

mitigation of perceived complexity. Implementations aimed at enhancing perceived ease of use (PEOU) encompass seamless
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on boarding, error recovery mechanisms, and adaptive interfaces, as outlined by Kari & Kosa (2023). As a consequence, ease
of use directly affects the willingness to utilize technological services (Amin & Hamid, 2018; Venkatesh & Davis, 1996, 2000).

In light of the above considerations, the current investigation hypothesizes that:
H3 : Perceived ease of use will positively affect intention to adopt generative Al system among polytechnic students.
Perceived Usefulness (PU)

In accordance with the TAM's definition, perceived usefulness refers to the extent to which one feels that employing a
technology would improve his or her overall performance (Davis et al., 1989). Several studies show that perceived usefulness
influences behavior intention (Davis 1993; Venkatesh et al. 2003; Venkatesh & Davis 1996). For technology to be embraced,
views about its utility must be considered (Chen & Barnes, 2007; Venkatesh & Morris, 2000). According to existing research,
perceived usefulness influences the motivation to adopt technological advances, which influences the actual use of such
technology (Adams et al., 1992; Gefen & Straub, 2003; Laukkanen, 2017). Using an experimental methodology, we examine

the favorable influence of perceived usefulness on behavior intention (Tan & Lau 2016).

Thus, the goal of generative artificial intelligence systems has been to reduce the amount of technical knowledge that end-
users need to possess. According to Singh (2024), the integration of systems such as Copilot into coding platforms brings about
a reduction in the learning curve by offering contextual suggestions and explanations. This makes it simpler for those who are

not specialists to utilise sophisticated technologies.

In light of the above considerations, the current investigation hypothesizes that:

H2 : Perceived usefulness will positively affect the intention to adopt generative Al system among polytechnic students.
Behavioral Intention (BI)

A person's perceived likelihood of completing an activity is defined by Fishbein and Ajzen (1975). Intention is also influenced
by the person's attitude toward the activity and the subjective norm in which it is conducted. As a key indicator of effective
technology adoption, strong behavioral intention shows a person's high likelihood to embrace technology. It was confirmed by
Gerpott & Thomas, (2014) that intention was the most significant predictor of technology adoption. According to Jaradat &
Fagih, (2014), Febrianto et al. (2018), and Rattanaburi & Vongurai (2021), behavioral intention influences the use of
technological advancements. Therefore, the fundamental purpose of this study is to better understand the link between behavior

intention and actual use of generative Al platforms among students in Malaysian Polytechnic.
In light of the above considerations, the current investigation hypothesizes that:
H4 : Intention will positively affect actual usage of generative Al system among polytechnic students.

This study aims to enhance the TAM model by investigating whether these variables influence Malaysian Polytechnic
students to adopt and utilize generative Al systems as tools to support and enhance their learning experiences within the

polytechnic context. The proposed model is illustrated in Figure 1.
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Figure 1: Proposed Model
METHODOLOGY

An empirical investigation was carried out to determine the link between the constructs, and a questionnaire was created
specifically for this purpose as well. To gather the information, researchers used survey methods. The survey employed in this
research consisted of three sections: first, a description of the respondent's demographic characteristics such as age, gender,
education and income. Second, the respondent's experience with using an e-wallet was elicited, and finally, 16 items with 4
latent variables were utilized to assess the variables examined in this research. The questionnaire used a five-point Likert scale
ranging from strongly disagree (1) to strongly agree (5). 7 factors were examined in the research: perceived ease of use (PEOU),

perceived usefulness (PU), behavioral intention (BI), and actual use (AU).

The survey is conducted online by sending questionnaires to participants. This study comprised students from 3
different polytechnics in Malaysia, which is Politeknik Tuanku Sultanah Bahiyah, Politeknik Sultan Idris Shah dan Politeknik
Seberang Perai. The data collection period lasted four months, from July 2024 to October 2024. The data collection approach
used for this study was random sampling (Wu & Wang, 2005). Throughout the data collection process, respondents were

promised that their information would be kept fully confidential.

The Structural Equation Model (SEM) is a statistical tool for evaluating the validity of a hypothesis (Ringle et al.,
2005). The two most common techniques are covariance and variance. Therefore, the variance-based technique, namely PLS-
SEM, is chosen to analyze the hypothetical model in this study. The PLS-SEM analysis was performed using SmartPLS 3.3.5
software (Hair et al. 2021), and a bootstrap resampling of 5,000 subsamples was utilized (Hair et al., 2011; Raza et al., 2017,
2018) to get the results. PLS-SEM is suitable for a wide range of research settings (Henseler et al., 2009) and complex models
(Chin, 1998b, 1998a). Compared to other covariance-based techniques, this method has the least restrictions on sample size
and residual distributions, which makes it appealing. To evaluate the measuring instrument and test hypotheses, (Bagozzi &
Yi, 2012) claim that SEM is a very effective statistical technique in cross-sectional data surveys. The estimate was done in two
parts, based on (Anderson & Gerbing, 1988) two-step approach. Step one established the model's reliability and validity; step
two determined the structured model's validity and hypotheses. The proposed research model was evaluated experimentally

using SEM in this work.
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FINDINGS
Assessment of Measurement Model

The reliability and validity of the concept were evaluated using outer factor loading, composite reliability, and average variance
extracted (AVE), as indicated in Table 4. Loadings below 0.7 should be eliminated (Churchill 1979). All components exhibit
loadings exceeding 0.7. AVE scores exceeded 0.5, ranging from 0.813 to 0.836, so affirming the study's convergent validity
(Fornell & Lacker 1981). Composite reliability (CR) was ultimately assessed for internal consistency (Werts et al. 1974), with
all components exceeding 0.7, ranging from 0.911 to 0.964. This signifies that the investigation was internally coherent and
dependable. A final assessment of the variables' reliability was conducted utilizing Cronbach's alpha coefficients. All exceeded
the requisite threshold of 0.7 (Nunnally and Bernstein, 1994). The model's convergent validity was evaluated by the average
variance extracted (AVE). To satisfy Fornell and Lacker's (1981) criterion, all variables were at least 0.50. Following the
establishment of convergent validity, we employed Average Variance Extracted (AVE) to assess discriminant validity. The
square root of AVE exceeds the correlation between variables, so satisfying Fornell & Lacker's (1981) criterion as presented
in Table 5.

The measurement approach also verifies the variable uniqueness by validating convergent and discriminant validity.

Table 4: Measurement Results

) Composite
Loadings Cronbach a o AVE
Construct Item Reliability
>0.7 >0.7 >0.5
(>0.7) (>0.7) 50.7) (>0.5)
Perceived Ease Of Use ~ PEOU1 0.881 0.954 0.963 0.813
(PEOU)
PEOU2 0.886
PEOU3 0.913
PEOU4 0.916
PEOU5 0.914
PEOU6 0.898
Perceived Usefulness PU1 0.868 0.955 0.964 0.815
(PU)
PU2 0.906
PU3 0.913
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PU4 0.923
PU5 0.890
PU6 0.914
Behavioral Intentions BIl 0.905 0.804 0.911 0.836
BI
B BI2 0.923
Actual Usage (AU) AUl 0.913 0.804 0.911 0.836
AU2 0.916
Source(s): SmartPLS Model Analysis
Table 5: Correlation Matrix
AU BI PEOU PU
AU 0.915
BI 1.000 0.914
PEOU 0.697 0.702 0.902
PU 0.609 0.610 0.755 0.903
Notes: AU = Actual Usage; Bl = Behavioral Intention; PEOU = Perceived Ease of Usg; PU=

Perceived Usefulness.

The diagonal elements (italic) represent the square root of AVE (average variance extracted).

Assessment of Structural Model

Before evaluating the structural model, it is important to check that there are no problems with lateral collinearity (Hair et al.

2017”). Results for the Variance Inflation Factor (VIF) are presented in Table 6. There is no evidence of collinearity in this

inquiry, as evidenced by the fact that the VIF values for all the constructs are lower than 5, as shown in the table (Hair et al.

2017). It is therefore appropriate to move forward with the testing of the hypothesis.
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Table 6: Variance Inflation Factor (VIF)

AU BI PEOU PU
AU
BI 1.000
PEOU 2.322 1.000
PU 2.322
Notes: AU = Actual Usage; Bl = Behavioral Intention; PEOU = Perceived Ease of Usg; PU =

Perceived Usefulness.

Hypothesis Testing

The structural model was analyzed utilizing standardized routes. Each route signifies a unique hypothesis. The sign, size, and
statistical significance of each latent variable (LV) and dependent variable are employed to evaluate the hypothesis. A larger
coefficient indicates a greater influence of the independent variable on the dependent variable. The alpha threshold for the
hypotheses is 0.05. Table V presents the findings of the investigation. All factors (PU and PEOU) exert a statistically significant
positive influence on behavioral intention, hence corroborating hypotheses 1, 2, and 3. Furthermore, the significant influence

of behavioral intention on actual usage substantiates hypothesis H4. All four theories were validated.

Table 7: Path Analysis

] Standard o .
Hypothesis B o t-statistics p-value Decisions
Deviation
H1 PEOU — PU 1.000 0.000 8066.467 0.000 Supported
H2 PU — BI 0.191 0.061 3.049 0.002 Supported
H3 PEOU — BI 0.558 0.069 8.115 0.000 Supported
H4 Bl — AU 0.153 0.078 1.972 0.049 Supported

Notes: AU = Actual Usage; Bl = Behavioral Intention; PEOU = Perceived Ease of Use; PU = Perceived

Usefulness.
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Figure 2: Result of Path Analysis
DISCUSSION
The findings of the research provide credence to the study's key aims.
H1: Perceived Ease of Use (PEOU) — Perceived Usefulness (PU)

The robust correlation between Perceived Ease of Use (PEOU) and Perceived Usefulness (PU) is consistent with the original
Technology Acceptance Model (TAM) proposed by Davis (1989), which asserts that users are more inclined to regard a system
as beneficial if it is user-friendly. Research in educational technology, exemplified by Teo (2011) corroborates this conclusion,
demonstrating that perceived ease of use (PEOU) substantially affects perceived usefulness (PU) in educational settings. This
indicates that streamlining system interfaces and user experiences improves students' assessment of the system's worth in
generative Al. This aligns with findings in Al-based systems where simplicity in design (e.g., intuitive prompts, streamlined
interfaces) significantly affects usefulness (Braun et al., 2024). By streamlining the onboarding process for generative Al tools,
such as by providing lessons or user-friendly interfaces, it is expected that both Perceived Usefulness (PU) and eventual

acceptance will be increased.
H2: Perceived Usefulness (PU) — Behavioural Intention (BI)

According to the positive but moderate effect that perceived usefulness (PU) has on Behavioural Intention (BI), it may be
deduced that students are more likely to plan to employ generative Al technologies if they recognise their usefulness for
educational purposes. This discovery is in line with the findings of study conducted by Venkatesh and Bala (2008), who

emphasised the key role that perceived usefulness (PU) plays in shaping behavioural intention (BI) across a variety of
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platforms. If students recognise the utility of generative Al in activities such as brainstorming or problem-solving, then
Behavioural Intention (BI) can be increased. However, Abdullah & Ward (2016) emphasized that in certain educational
contexts, this effect might be moderated by cultural or institutional factors. Malaysian students may be more motivated by
task-specific utility, such as improving project outcomes or saving time, as suggested by Soon Tan et al. (2022) in their study
of Malaysian higher education. It is important for educators to demonstrate special benefits of generative Al in academic
contexts, such as speedier brainstorming, personalised coaching, or automated feedback, in order to capitalise on this unique

relationship.
H3: Perceived Ease of Use (PEOU) — Behavioural Intention (BI)

There is a direct correlation between the simplicity of use of generative Al tools and the intention of students to adopt them,
as seen by the strong influence that PEOU has on Bl. Abdullah & Ward (2016) came to similar conclusions, highlighting the
fact that in educational settings, systems that are seen as being easy to navigate generate better user acceptance within the
institution. For students attending Malaysian Polytechnic, this suggests that generative artificial intelligence systems that are
easy to understand and have a low learning curve are necessary for general deployment. There is a direct correlation between
the ease of use and the willingness of users to engage with technology, according to research conducted by Park (2009) on the
adoption of e-learning in higher education. This is especially true for developing technologies such as artificial intelligence,
among which a lack of knowledge might be a hindrance. According to Lazim & Ismail (2021), the importance of PEOU may
be increased in Malaysia attributable to the fact that students' exposure to sophisticated technology varies to varied degrees.
Training sessions and hands-on workshops should be prioritised by institutions in order to eliminate the perception of difficulty

in utilising generative Al tools, which will ultimately lead to an increase in adoption intentions.
H4: Behavioural Intention (BI) — Actual Usage (AU)

The notable but weaker association between Behavioural Intention (BI) and Actual Usage (AU) aligns with extensions of the
Technology Acceptance Model (TAM), as demonstrated by Venkatesh and Davis (2000). Their findings indicate that although
Bl serves as a primary predictor of AU, additional factors, such as facilitating conditions, may influence this relationship. In
the realm of generative Al, this indicates that although students may plan to utilise the tools, external factors such as
availability, infrastructure, or institutional support may influence actual usage. Venkatesh et al. (2003) in their Unified Theory
of Acceptance and Use of Technology (UTAUT) emphasise that facilitating conditions, such as access to devices and internet
connectivity, are crucial in transforming intention into actual behaviour. Hashim et al. (2021) conducted research in Malaysian
educational contexts, highlighting the significance of institutional support in facilitating technology adoption. Barriers to
usage, including access to devices, training resources, and reliable internet connectivity, must be addressed by policymakers

and educators. Facilitating peer-to-peer knowledge exchange and support can effectively connect Bl and AU.
CONCLUSION

This research validates the relevance of the Technology Acceptance Model (TAM) in analysing the adoption of generative Al
systems by Malaysian Polytechnic students. The findings indicate that Perceived Ease of Use (PEOU) has a significant impact
on both Perceived Usefulness (PU) and Behavioural Intention (BI), highlighting the importance of user-friendly interfaces.

Perceived Usefulness (PU) influences Behavioural Intention (BI), suggesting that students are inclined to utilise tools they
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consider advantageous for academic objectives. The relationship between Behavioural Intention (BI) and Actual Usage (AU)
is relatively weak, underscoring the necessity of considering external factors, including infrastructure and institutional support,
to facilitate the translation of intention into actual usage. The findings highlight the capacity of generative Al tools to improve
learning experiences, contingent upon the resolution of issues pertaining to usability, perceived effectiveness, and external

assistance.

Educators and institutions should prioritise the design or selection of generative Al tools featuring intuitive interfaces, offer
training sessions and hands-on workshops, and integrate Al into academic curricula to illustrate its utility. It is essential to
ensure reliable infrastructure, including internet connectivity and access to devices, in conjunction with institutional support
such as technical assistance and provision of free or discounted tools. Investment in infrastructure, promotion of digital literacy,
and facilitation of peer-to-peer learning are essential for bridging the gap between intention and usage. Future research should
investigate external variables, including trust and cultural factors, and implement longitudinal studies to evaluate the evolution
of students’ perceptions with ongoing exposure to generative Al. Implementing these recommendations will enhance the

potential of generative Al in transforming the educational experiences of Malaysian Polytechnic students.
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ABSTRACT

This study investigates the perceptions of students and lecturers in the Electrical Engineering Department (JKE) at Politeknik
Kuching Sarawak (PKS) regarding the "Kalkulator PNM" application, a tool designed to simplify Grade Point Average (GPA)
calculations. By enabling students to effectively monitor their academic performance, the application aims to provide a clearer
understanding of their standings and facilitate proactive academic planning. Utilizing a mixed-methods approach, the study
integrates quantitative data collected through surveys and qualitative insights gathered from open-ended feedback section with
both students and lecturers. The findings reveal a spectrum of responses towards the Kalkulator PNM. Many students
appreciate its accessibility and the time-saving advantages it offers, which help them better manage their academic
responsibilities. However, some students also express concerns regarding its usability and report occasional inconsistencies in
the GPA calculations. Lecturers, on the other hand, recognize the application’s potential to enhance academic advising by
providing real-time academic data. They stress the importance of user training, highlighting that a better understanding of the
application's features could enhance its effectiveness. Additionally, they emphasize the necessity of continuous updates to
address any technical issues, ensuring that students can rely on the tool for accurate information. The research indicates that
while the Kalkulator PNM holds promise in fostering academic success, several enhancements are necessary to maximize its
impact. Improvements in the user interface could make the application more intuitive and user-friendly, addressing students'
concerns about usability. Moreover, addressing the technical issues identified by users is crucial for building trust in the
application's reliability. Providing ongoing support and guidance is also essential to encourage widespread adoption of the
Kalkulator PNM among students and lecturers alike. By offering training sessions and user feedback mechanisms, the
department can ensure that users remain engaged and informed about improvements and updates. In conclusion, while the

Kalkulator PNM is a valuable tool for supporting academic performance monitoring in the JKE department, addressing
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concerns about usability, technical reliability, and user support will be vital for enhancing its effectiveness and fostering a

culture of proactive academic planning among students.

Keywords: Academic Performance, GPA Calculation, Kalkulator PNM

1.0 INTRODUCTION

Grade Point Average (GPA) is a vital metric in higher education, reflecting a student’s academic performance and influencing
their self-assessment, academic planning, and career readiness. For students in technical fields like electrical engineering,
where the coursework is challenging and highly demanding, GPA tracking plays an even more significant role. To facilitate
this process, the "Kalkulator PNM" application was introduced, a tool aimed at simplifying GPA calculations. By providing
an efficient and accurate method for students to monitor their academic progress, Kalkulator PNM also supports lecturers in

offering more targeted guidance and fostering meaningful academic discussions.

The adoption of digital tools for academic performance tracking is well-documented, with the Technology Acceptance
Model (TAM) offering a framework for understanding user engagement. TAM highlights two key factors-perceived usefulness
and ease of use—as determinants of whether users will embrace new technologies (Davis, 1989). Applications such as
Kalkulator PNM exemplify these principles by reducing calculation errors, saving time, and promoting academic motivation
through immediate feedback on performance (Harackiewicz et al., 2016). In engineering education, such tools are particularly
valuable, allowing students to manage complex course structures, track progress toward graduation, and understand how

individual courses affect their overall GPA.

However, the success of digital tools like Kalkulator PNM is heavily influenced by the perceptions of its primary
users: students and lecturers. Students typically prefer tools that are intuitive and directly relevant to their academic objectives
(Mahmood & Bokhari, 2012), while lecturers value applications that enhance their ability to advise students and facilitate
meaningful discussions about academic performance (O’Flaherty & Phillips, 2015). For Kalkulator PNM to be effective, it
must meet these expectations by delivering a user-friendly interface, ensuring accurate calculations, and integrating seamlessly
with the existing academic systems at PKS.

In addition to technical accuracy, the role of usability is paramount. Students are more likely to engage with tools that
are visually appealing and easy to navigate, while lecturers benefit from features that streamline their workflow, such as the
ability to quickly generate and review reports on student progress. Furthermore, the alignment of Kalkulator PNM with
institutional goals-such as enhancing academic advising and improving student retention-can significantly contribute to its

adoption and long-term success.

This study investigates the perceptions of students and lecturers in the Electrical Engineering Department (JKE) at
PKS regarding the usaKalkulator PNM application. It explores its usability, perceived benefits, and potential challenges,
aiming to identify areas for improvement and ensure the application’s alignment with user needs. Understanding these
perspectives is crucial for optimizing the tool to better serve its users and achieve its intended purpose of supporting academic

success.
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By examining the impact of Kalkulator PNM, this study contributes to the broader discourse on digital tools in
education, particularly in technical fields like engineering. It underscores the importance of designing applications that not
only address academic needs but also foster positive user experiences. Ultimately, this study aims to refine Kalkulator PNM

to become a cornerstone of academic support in the demanding and competitive field of electrical engineering.
2.0 LITERATURE REVIEW

The adoption of digital tools in educational settings has gained significant attention in recent years, particularly in higher
education, where technology is increasingly leveraged to track and support students’ academic progress. Among these tools,
GPA calculation applications, such as the Kalkulator PNM have emerged as essential resources for both students and lecturers.
These tools help monitor academic performance, provide real-time feedback, and aid in academic planning and guidance. This
literature review examines study on the perceptions of students and lecturers regarding digital GPA tools, focusing on factors

that influence their acceptance, ease of use, and perceived benefits, particularly within the context of engineering education.
2.1 Importance of GPA Tracking Tools

Tracking academic performance through GPA plays a crucial role in higher education. GPA serves as a key metric for assessing
students’ academic standing and is instrumental in fostering self-awareness, motivating improvement, and guiding academic
planning. For students, particularly those in demanding disciplines like engineering, monitoring GPA can serve as both a

motivator and a strategic tool for goal setting and progress evaluation.

Research in educational psychology emphasizes the importance of GPA awareness in promoting self-regulated
learning. Harackiewicz et al. (2012) found that students with access to digital performance-tracking tools demonstrate higher
engagement levels and a greater inclination toward setting and achieving academic goals. Real-time feedback provided by
tools such as the Kalkulator PNM enhances students’ ability to monitor their academic performance continuously, enabling
them to adjust their efforts to meet desired outcomes. This immediate feedback loop is especially valuable in engineering

programs, where students face rigorous coursework and need to manage complex academic schedules effectively.

Additionally, GPA tracking tools help students understand the impact of individual courses on their overall
performance, empowering them to make informed decisions about course selection, workload management, and areas
requiring improvement. For institutions, these tools can enhance academic outcomes by fostering a culture of accountability

and continuous improvement among students.
2.2 Student Perceptions of Digital Tools in Academic Contexts

Students’ acceptance and adoption of digital tools are influenced by several factors, including ease of use, perceived usefulness,
and relevance to their academic goals. According to the Technology Acceptance Model (TAM), these factors are critical in
determining whether students embrace new technologies (Davis, 1989). For engineering students, who often face substantial
workloads and time constraints, digital tools that simplify administrative tasks, such as GPA calculation, are particularly

appealing.
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Study supports the notion that students value tools that save time and reduce errors. For example, Mahmood and
Bokhari (2012) found that engineering students are more likely to adopt tools that provide immediate benefits, such as
streamlined GPA tracking, as these tools allow them to focus more on academic content rather than administrative processes.
Similarly, Alharbi and Drew (2014) reported that students using automated GPA calculators appreciated their efficiency,
accuracy, and accessibility, which enhanced their overall academic experience.

However, challenges remain in ensuring widespread adoption of these tools. Usability issues, such as complex
interfaces or limited compatibility with different devices, can discourage students from consistent use. Zanjani et al. (2017)
observed that students often abandon digital learning platforms when they encounter technical difficulties or when the tools
fail to integrate seamlessly with their existing workflows. For the Kalkulator PNM to succeed in PKS, it must prioritize user-

centered design, ensuring the application is intuitive, visually appealing, and compatible across devices and operating systems.

Moreover, study indicates that students are more likely to adopt digital tools when they see clear connections to their
academic goals. In engineering programs, where the academic journey is often mapped out in detail, tools like the Kalkulator
PNM must align with students’ needs by providing features such as progress tracking toward graduation requirements and

insights into how individual courses affect GPA.
2.3 Lecturer Perceptions of Digital Tools

Lecturers play a pivotal role in shaping students’ academic experiences, and their perceptions of digital tools can significantly
influence students’ adoption and usage. Lecturers view GPA tracking tools as valuable resources for improving academic
advising and supporting students in achieving their goals. For instance, O’Flaherty and Phillips (2015) noted that lecturers
appreciated GPA tools that facilitated precise tracking of student performance, enabling more productive and targeted advising

sessions.

In engineering education, where academic rigor is a defining characteristic, lecturers often use GPA data to identify
at-risk students and intervene early. Tools like the Kalkulator PNM provide lecturers with a streamlined way to monitor
students’ progress, reducing the manual workload associated with performance tracking. This efficiency allows lecturers to
focus on providing tailored support and guidance, which is especially important in fields like engineering, where students

frequently face significant challenges in balancing coursework and practical requirements.

However, successful implementation of these tools requires proper training and support for lecturers. Heinze and
Procter (2004) emphasized the importance of training faculty members to integrate digital tools effectively into their advising
practices. Without adequate support, lecturers may underutilize the tools or fail to recognize their potential, thereby limiting
their impact on student outcomes. For the Kalkulator PNM, providing resources such as user guides, workshops, and ongoing
technical support can ensure that lecturers fully understand the application’s capabilities and can use it effectively to enhance

their academic advising.
2.4 Challenges and Recommendations for Digital Tool Integration

Despite their benefits, digital GPA tools face several challenges that can hinder their adoption and effectiveness. Common

issues include data accuracy, system reliability, and user privacy concerns. For instance, Smith and Caruso (2010) noted that
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inconsistencies in calculation algorithms or lack of transparency in data handling could erode users’ trust in digital tools.
Similarly, students and lecturers may be reluctant to rely on a tool that fails to deliver consistent and accurate results or raises

concerns about the security of their academic data.

To address these challenges, developers of tools like the Kalkulator PNM should prioritize accuracy and reliability
by conducting rigorous testing and regularly updating the application to address bugs and incorporate user feedback.

Transparency regarding data usage policies is also essential to build trust among users.

Another critical factor in promoting the adoption of digital tools is user-centered design. Study shows that applications
developed with input from both students and lecturers are more likely to meet user needs and gain acceptance (Kim et al.,
2016). For the Kalkulator PNM, incorporating features based on user feedback-such as customizable dashboards, compatibility

with multiple devices, and visual progress tracking-can enhance its usability and relevance.

Furthermore, providing training and support is essential for successful adoption. Workshops, tutorials, and user
manuals can help students and lecturers understand the full range of features offered by the Kalkulator PNM, enabling them
to use the tool more effectively. Regular training sessions can also address common issues and ensure that users remain engaged

with the application over time.
2.5 The Role of Digital Tools in Engineering Education

In engineering education, where academic demands are particularly high, digital tools like the Kalkulator PNM have the
potential to transform the way students and lecturers’ approach academic performance tracking. By providing real-time insights
into GPA and progress, these tools help students take ownership of their academic journeys and make informed decisions about

their coursework and career preparation.

For lecturers, GPA tracking tools offer a powerful way to support students by identifying challenges early and tailoring
interventions to individual needs. In the context of PKS, the Kalkulator PNM can serve as a valuable resource for fostering a

culture of continuous improvement and academic excellence within JKE.
2.6 Conclusion

The literature highlights the significant potential of GPA tracking tools in enhancing academic performance and supporting
students and lecturers in higher education. Tools like the Kalkulator PNM align with the goals of fostering self-awareness,
motivation, and informed decision-making among students, particularly in demanding fields like electrical engineering.
However, successful adoption depends on several factors, including ease of use, data accuracy, lecturer training, and user-

centered design.

By addressing these factors through continuous feedback, iterative design improvements, and comprehensive support
resources, the Kalkulator PNM can become an integral part of academic support at JKE PKS. Its implementation offers an
opportunity to improve academic outcomes, strengthen advising practices, and empower students and lecturers alike in

achieving their educational goals.
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3.0 METHODS

This study employs a mixed-methods approach, combining quantitative surveys with qualitative open-ended questions. A
survey was distributed to students and lecturers in JKE at PKS, collecting data on their experiences with the Kalkulator PNM,

including perceived usefulness, ease of use, and overall satisfaction.
3.1 Respondents

The study sample comprised 75 students and 18 lecturers from JKE at PKS. Respondents were recruited through convenience
sampling to capture a broad spectrum of perspectives. This sampling method ensured accessibility while maintaining diversity

in opinions and experiences.
3.2 Data Collection
To gather both breadth and depth of data, the study utilized two complementary methods:

e Quantitative Surveys: A structured online questionnaire was distributed to respondents. The survey included both
closed-ended questions, designed to assess perceived usefulness, ease of use, and overall satisfaction, as well as open-
ended questions for gathering qualitative insights on user suggestions and challenges.

e Qualitative Open-Ended Question: Open-ended survey responses to explore user experiences more deeply,
uncovering nuanced insights into challenges faced and potential areas for improvement.

3.3 Data Analysis
The collected data were analyzed using a combination of statistical and thematic approaches:

e Quantitative Analysis: Data from the survey's closed-ended questions were analyzed using descriptive statistics to
identify trends and patterns in user perceptions.

e Qualitative Analysis: Open-ended questions responses transcripts were analyzed thematically. A systematic coding
process was employed to identify recurring themes and unique insights related to user experiences, challenges, and

recommendations for enhancing the Kalkulator PNM.

3.4 Conclusion

This mixed-methods design allowed the study to capture both generalizable trends and in-depth, context-rich narratives,
providing a holistic understanding of user interactions with the Kalkulator PNM.

4.0 RESULTS AND DISCUSSION

This section outlines the findings on the perceptions of students and lecturers in the JKE at PKS regarding the use of the
Kalkulator PNM. The analysis explores how this tool is perceived in terms of its usability, effectiveness, and contribution to
both learning outcomes and teaching practices. By examining these perspectives, the study provides a comprehensive

understanding of the tool's impact within the academic environment.
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The results highlight diverse opinions influenced by factors such as familiarity with digital tools, the ease of
incorporating the Kalkulator PNM into academic routines, and the availability of technical support. These insights are critical
for identifying the strengths of the Kalkulator PNM and addressing potential challenges. Ultimately, the findings aim to inform
strategies for improving its functionality and integration, ensuring it supports the academic goals of students and lecturers in
JKE at PKS.

The dataset contains survey responses related to the usage and perceptions of the Kalkulator PNM. Key columns
represent respondents’ demographics, responses to usability questions, and time comparisons between manual and app-based

calculations. Below are preliminary observations based on the dataset:
Analysis of survey responses reveals the following trends regarding the Kalkulator PNM:

4.1.1  Demographics: Gender and age group distribution of respondents.

m Male = Female

Figure 1: Gender Distribution

Figure 1 shows the gender distribution of the respondents. The respondents included 54 males (59%) and 39
females (41%). Most respondents in the survey were male, making up 59% of the total sample. This suggests that the
survey may have attracted a higher number of male participants or that the male demographic is more engaged with the
subject being surveyed. Females comprised 41% of the respondents, which still represents a significant portion of the

sample. This percentage shows a relatively balanced gender representation, though slightly skewed towards males.
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Figure 2: Age Distribution

Figure 2 shows then age distribution of the respondents. Most respondents were aged between 20 to 22 years
(52 respondents, 55.9%), followed by those older than 25 years (20 respondents, 21.5%), the aged between 17 to 19 years
(15 respondents, 16.0%) and lastly aged between 23 to 25 (6 respondents, 6.0%). This finding shows that respondents

aged between 20 to 22 years are most likely a Diploma student.

Perceived Benefits: Responses to questions on usefulness, ease of use, and overall satisfaction with the Kalkulator PNM.
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Figure 3: Usefulness of GPA calculations for setting academic targets

Figure 3 shows that 86 respondents (92.5%) agreed that GPA calculations are highly useful for setting academic
targets, with 6 respondents (6%) unsure and only 1 participant (1%) disagreeing. This summary reflects that most
respondents believe GPA calculations are useful for academic goal setting, with a very small percentage either unsure or

disagreeing.
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Figure 4: Ease of using Kalkulator PNM

Figure 4 shows that 86 respondents (92.5%) agreed that the Kalkulator PNM makes estimating GPA faster and
easier, with 6 respondents (6%) unsure and only 1 participant (1%) disagreeing. This indicates that most respondents
believe the Kalkulator PNM is effective in speeding up and simplifying the estimation process, with only a small

percentage unsure or in disagreement.
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Figure 5: Kalkulator PNM effectiveness in simplifying GPA achievement process

Figure 5 shows that most of the respondents (87.1%) believe that the Kalkulator PNM app simplifies the process
of ensuring that their semester target GPA is achieved. This suggests that the app is considered helpful by most users in
managing their academic goals, likely providing an efficient way to track GPA progress and make adjustments. This high
percentage points to the app's effectiveness and its potential value to users who are trying to meet specific academic
targets. A smaller portion of respondents (12%) were uncertain about the app's ability to simplify the process of achieving

their semester target GPA. This uncertainty might stem from limited experience with the app, a lack of clarity on how it
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works, or users who do not feel confident in using the app for this specific purpose. This could be an area for further
investigation, such as user feedback or additional training resources, to help these respondents gain more clarity about
the app's features and benefits.
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Figure 6: Ability to use Kalkulator PNM without prior knowledge of GPA calculation methods

Figure 6 shows most of the respondents (72%) confirmed that they could use the Kalkulator PNM app effectively
without needing prior knowledge of manual GPA calculation methods. This indicates that the app is user-friendly and
designed in a way that makes it accessible even to users who may not have a deep understanding of how GPA calculations
work manually. A significant portion of respondents (20.4%) were unsure whether they could use the app without prior
knowledge of manual GPA calculations. This uncertainty suggests that there may be some ambiguity in the app’s usability
for people who have little to no background in GPA calculations, or they may be uncertain about how intuitive the app
is. A small percentage of respondents (7.5%) disagreed, indicating that they felt they would not be able to use the app
without understanding manual GPA calculation methods. This group may have encountered issues with the app's
interface, felt that some level of prior knowledge was required, or found the app’s design difficult to follow without

understanding the manual method.
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Figure 7: Ease of downloading Kalkulator PNM app

Figure 7 shows majority of respondents (87.1%) found it easy to download the Kalkulator PNM app on their
smartphones. This suggests that the app’s availability and ease of installation are user-friendly, likely due to simple
download processes from app stores or clear installation instructions. A smaller percentage (11.8%) were unsure about
the ease of downloading the app. This could indicate some users may have had issues or did not attempt to download the
app themselves, or they were not clear on the process. Only 1.1% of respondents disagreed, indicating that a very small
group faced difficulty downloading the app, which might reflect problems related to app store availability, device

compatibility, or technical issues.

90
80
70
60

40
30
20
10
: ]
NO NOTSURE YES

Figure 8: Suitability of Kalkulator PNM throughout academic journey

Figure 8 shows most of the respondents (89.2%) believed that the Kalkulator PNM app is suitable for use
throughout their academic journey. This suggests that the app is considered a valuable tool by most users, and they think
it can help them manage their academic goals over all semester. A smaller percentage (10.8%) were unsure about the
app’s suitability for their entire academic journey. This uncertainty could imply that some users may not yet fully
understand how the app can be applied over the long term, or they may feel that it only addresses immediate academic

needs.

Time Efficiency: Time required for GPA calculations manually versus using the application.

e Manual Calculations:
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Figure 9: Time taken to manually calculate GPA

Figure 9 shows the largest group (58.1%) of respondents reported that it typically takes over 6 minutes to
manually calculate their GPA. This suggests that most of the students find the process of manual GPA calculation to be
time-consuming, possibly due to multiple steps involved, such as adding up grades, weighting them, and performing
calculations. A smaller portion (20.4%) of respondents reported that it takes them between 5 to 6 minutes to calculate
their GPA manually. This group may be slightly more efficient at the task but still finds it to be a relatively lengthy
process, highlighting that even with some familiarity, manual calculation can still take a significant amount of time. A
portion of respondents (21.5%) reported completing the manual GPA calculation in 3 to 4 minutes. This group likely
includes respondents who are more familiar with the process or have a system in place to streamline the calculation, but

the task still takes a moderate amount of time.

e Using the Kalkulator PNM Application:

m 1-2 m 34 56 m>6

Figure 10: Time taken to use Kalkulator PNM
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Figure 10 shows most of the respondents (63.4%) reported that using the Kalkulator PNM reduced the time
required to just 1-2 minutes. This suggests that the Kalkulator PNM significantly improves the speed of GPA calculation,
likely due to its user-friendly interface and automation, which makes it much faster than manual calculation. A smaller
portion (30.1%) of respondents reported that using the Kalkulator PNM took them 3-4 minutes. While this is still faster
than manual calculation, it suggests that some users may be slower or less familiar with the app, or there may be additional
steps involved depending on their academic data. Only a small percentage (6.5%) of respondents reported taking 5
minutes or more to use the Kalkulator PNM. This group might experience some difficulty with the app or might be using

additional features that extend the time slightly. However, this is still much faster than the manual calculation process.
4.2 Qualitative Analysis

Extract and categorize comments provided in the open-ended feedback section. Respondents provided brief comments about

the application:

o Positive Feedback: Many described the app as "useful,” "nice," and "easy to use.". These comments suggest that users
generally find the app to be effective and user-friendly, highlighting its practicality and ease of use as key strengths.

e Some respondents noted "tiada" (nothing to add), indicating that they were satisfied with the app as it is and did not
feel the need for further improvements. This suggests that a portion of users feel the app is already meet their needs
and that they do not have any constructive feedback to offer.

e  Suggestions for Improvement: Some respondents suggested that the app should be made available to all students in
PKS (likely referring to a specific student group or institution). This implies that there may be interest in broader
accessibility and inclusion. A few respondents emphasized the need for the app to be more accessible to a larger user
base, possibly by improving compatibility with different devices or platforms. Some suggestions involved ensuring
the app's functionality is adequate for a wider range of academic tasks or students' diverse needs.

4.3 Conclusion

The findings highlight the Kalkulator PNM’s ability to significantly reduce the time required for GPA estimation while being
user-friendly, beneficial even for those without prior knowledge of the calculation method and utility in achieving academic
goals. However, there is room for improvement in promoting the app’s capabilities and addressing uncertainties about its use

among some USers.
5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions

The Kalkulator PNM application at PKS in JKE has demonstrated its potential to significantly enhance academic performance
tracking and advising. The study on student and lecturer perceptions reveals that both groups recognize the app as a valuable
tool for simplifying GPA calculations, reducing errors, and increasing awareness of academic progress. For students, the app

offers real-time insights into their performance, fostering self-efficacy and motivation to achieve academic goals. Meanwhile,
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lecturers view Kalkulator PNM as a helpful resource for advising, providing easily accessible and accurate data that supports

timely interventions and tailored guidance for students.

However, challenges remain that hinder the app's full adoption and optimal usage. Students have reported occasional
inaccuracies in GPA calculations and difficulties navigating certain features, which can diminish their trust in the application.
Lecturers have pointed out the need for training and technical support to ensure the app functions consistently and aligns with
institutional grading standards. These challenges underscore the importance of addressing usability, reliability, and support

systems to maximize the app’s effectiveness.

5.2 Recommendations

To overcome these challenges and enhance the app's impact, the following recommendations have been developed:
5.2.1 Enhance User Interface and Functionality

Improving the user interface (Ul) and functionality of the Kalkulator PNM is essential to address usability concerns raised by
students. A well-designed Ul should prioritize ease of navigation, intuitive layouts, and streamlined workflows that minimize
the learning curve for new users. Compatibility with multiple devices, including smartphones, tablets, and desktops, is also

critical to increase accessibility and convenience.

For example, incorporating features such as guided input fields, visual progress trackers, and clear error messages
can make the app more user-friendly. Research by Kim and Lee (2016) suggests that applications with intuitive interfaces and
cross-platform functionality achieve higher adoption rates among students. By investing in Ul enhancements, Kalkulator PNM

can better meet the needs of its diverse user base and encourage sustained usage.
5.2.2 Improve Calculation Accuracy and System Reliability

Accuracy and reliability are fundamental for building trust in any digital academic tool. Students have highlighted occasional
errors in GPA calculations, which can undermine their confidence in the app. To address this, developers should implement
rigorous testing protocols and conduct regular updates to ensure the app’s algorithms align with PKS’s grading policies and

standards.

Collaborating with the institution’s IT department and academic staff can help validate the accuracy of the app’s
calculations. Automated testing systems can also identify and resolve bugs more efficiently, ensuring that users consistently
receive accurate and reliable data. Accurate GPA feedback empowers students to make informed decisions about their

academic goals, while reliable functionality minimizes disruptions that could discourage usage (Smith & Caruso, 2010).
5.2.3 Provide Comprehensive Training and Support

Both students and lecturers need adequate training to fully leverage the Kalkulator PNM capabilities. Workshops, tutorials,
and detailed user manuals can familiarize users with the app’s features and demonstrate its benefits for academic planning and

advising.
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For students, training sessions can emphasize the importance of GPA tracking and demonstrate how to use the app to
monitor progress, identify weaknesses, and set achievable goals. For lecturers, workshops should focus on integrating the app

into academic advising practices, using its data to support meaningful conversations with students about their performance.

A dedicated support system, such as a help desk or in-app customer service feature, can further assist users in resolving
technical issues or navigating complex features. Heinze and Procter (2004) emphasize the importance of training and support
in facilitating the successful adoption of educational technologies. By providing these resources, PKS can ensure that all users
feel confident and competent in using the Kalkulator PNM.

5.2.4 Incorporate Feedback Mechanisms for Continuous Improvement

Establishing a feedback system within the app can help developers gather valuable insights from users and guide future
updates. A built-in feedback feature, such as a survey or suggestion form, allows students and lecturers to report issues, request
new features, or share their experiences with the app.

Regularly reviewing and implementing user feedback ensures that the app evolves to meet the changing needs of its
users. For instance, if multiple users report difficulty with a specific feature, developers can prioritize improvements in that
area. Similarly, suggestions for additional functionalities, such as visual GPA projections or reminders for academic deadlines,

can enhance the app’s value.

Feedback-driven development not only improves usability but also fosters a sense of ownership and collaboration
among users. Zanjani et al. (2017) highlights the importance of user-centered design in maintaining long-term engagement

with digital tools. By incorporating feedback mechanisms, Kalkulator PNM can continuously adapt and improve over time.
5.2.5 Promote Awareness of the App’s Benefits

Effective communication about the Kalkulator PNM’s benefits is essential to encourage broader adoption among students and
lecturers. Orientation programs for new students can include demonstrations of the app, emphasizing its role in supporting
academic success. Similarly, informational workshops for lecturers can highlight how the app facilitates advising and helps

monitor student performance.

Promotional efforts should focus on the app’s ability to simplify GPA calculations, provide accurate and immediate
feedback, and enhance academic planning. By linking these benefits to improved academic outcomes, such as better self-
regulation and goal achievement, students and lecturers are more likely to perceive the app as an indispensable resource
(Harackiewicz et al., 2016).

Additionally, creating promotional materials, such as brochures, videos, or posters, can increase visibility and interest
in the app. Encouraging testimonials from early adopters, particularly students who have benefited from using Kalkulator

PNM, can further enhance its credibility and appeal.

5.2.6 Potential Impact on Academic Success

103



Implementing these recommendations has the potential to significantly enhance Kalkulator PNM’s usability, adoption, and
impact within PKS’s Electrical Engineering Department. For students, an improved app can serve as a vital tool for academic
self-regulation, helping them track progress, set achievable goals, and stay motivated. The ability to monitor GPA in real-time

empowers students to take proactive steps to address challenges and optimize their academic performance.

For lecturers, Kalkulator PNM streamlines the advising process by providing instant access to accurate GPA data.
This facilitates more effective guidance and enables timely interventions for at-risk students. By integrating the app into their
advising practices, lecturers can enhance their support for students and contribute to a collaborative academic environment
focused on success.

The app’s broader impact extends to institutional goals as well. By fostering a culture of accountability and continuous
improvement, the app Kalkulator PNM aligns with PKS’s mission to provide innovative and student-centered education. Its
implementation can also serve as a model for other departments and institutions seeking to enhance academic performance

tracking through digital tools.
5.2.7 Final Thoughts

Kalkulator PNM has shown promise as a valuable resource for supporting academic success at JKE PKS’s. While challenges
related to usability, accuracy, and support must be addressed, the app’s potential benefits for students and lecturers are clear.
By implementing the recommendations outlined in this study, PKS can maximize the app’s effectiveness and ensure its long-
term adoption and success.

Through enhancements to the user interface, rigorous accuracy checks, comprehensive training programs, and
feedback-driven improvements, the Kalkulator PNM can become an indispensable part of the academic journey for both
students and lecturers. Promotional efforts and awareness campaigns can further increase its adoption, solidifying its role as a
key tool for academic planning and advising.

Ultimately, Kalkulator PNM has the potential to transform academic performance tracking at PKS, empowering
students and lecturers to make informed, data-driven decisions that positively impact educational outcomes. Its successful
implementation can contribute to a culture of excellence and innovation, helping PKS achieve its vision of fostering academic
and professional success in the field of engineering.
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Abstract

Flowshop scheduling in manufacturing primarily focuses on identifying the optimal makespan to maximize performance. This
study demonstrates the effectiveness of employing the NEH heuristic as an initial solution for the Bat Algorithm (BA),
followed by optimization using the Artificial Bee Colony (ABC) algorithm, to address the Permutation Flowshop Scheduling
Problem (PFSP). The objective is to establish a hybrid approach (NEH-BA-ABC) that significantly enhances makespan
compared to random initialization during the BA phase. Extensive experiments were conducted using benchmark datasets,
including various Taillard instances, allowing for a comprehensive comparison between NEH-BA-ABC and random BA and
ABC approaches. Outcome of the suggested appproach unequivocally indicates that NEH-BA-ABC consistently outperforms
random BA and ABC, achieving lower makespan values, faster convergence rates, and more stable solutions. While NEH
initialization may result in a slight increase in computational time, the overall quality and efficiency of this hybrid method
position it as the superior choice for solving PFSP. The findings clearly indicate that the NEH-BA-ABC approach effectively
minimizes makespan in flowshop scheduling, particularly for medium-scale and large-scale problems. By enhancing the
global search capabilities of the BA, NEH initialization significantly improves outcomes when further refined by the ABC
algorithm. This hybrid method is not only promising but also holds great potential for impactful applications in various
scheduling challenges and industrial optimization tasks.

Uretimdeki akis atolyesi planlamasi 6ncelikle performansi en iist diizeye ¢ikarmak icin en uygun iiretim siresinin
belirlenmesine odaklanir. Bu ¢alisma, Permitasyon Akis Atélyesi Planlama Sorununu (PFSP) ¢6zmek icin Yarasa Algoritmasi
(BA) i¢in baslangi¢ ¢oziimii olarak NEH bulugsal yonteminin kullanilmasinin ve ardindan Yapay Ari Kolonisi (ABC)
algoritmasi kullanilarak optimizasyonun uygulanmasinin etkinligini gostermektedir. Amag, BA asamasi sirasinda rastgele
baslatmaya kiyasla yapim siiresini 6nemli dl¢iide artiran hibrit bir yaklasim (NEH-BA-ABC) olusturmaktir. NEH-BA-ABC
ile rastgele BA ve ABC yaklagimlari arasinda kapsamli bir karsilagtirma yapilmasina olanak taniyan, gesitli Taillard drnekleri
de dahil olmak iizere kiyaslama veri kiimeleri kullanilarak kapsamli deneyler gerceklestirildi. Onerilen yaklasimin sonucu,
NEH-BA-ABC'nin siirekli olarak rastgele BA ve ABC'den daha iyi performans gosterdigini, daha diisiik tamamlama siiresi

degerlerine, daha hizli yakinsama oranlarina ve daha kararli ¢ozlimlere ulastigini agik¢a gostermektedir. NEH baglatma,
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hesaplama stiresinde hafif bir artisa neden olsa da, bu hibrit yontemin genel kalitesi ve verimliligi, onu PFSP ¢6ziimii i¢in
iistiin bir segenek olarak konumlandiriyor. Bulgular, NEH-BA-ABC yaklasiminin, 6zellikle orta dlgekli ve biiyiik olgekli
problemler i¢in akis atdlyesi planlamasindaki telafi siiresini etkili bir sekilde en aza indirdigini agik¢a gostermektedir. NEH
baslatma, BA'nin kiiresel arama yeteneklerini gelistirerek, ABC algoritmasi tarafindan daha da iyilestirildiginde sonuglari
onemli ol¢iide iyilestirir. Bu hibrit yontem sadece umut verici olmakla kalmiyor, ayni zamanda ¢esitli planlama zorluklar1 ve

endiistriyel optimizasyon goérevlerinde etkili uygulamalar i¢in de bilyiik bir potansiyel tasiyor.

Keywords: Permutation Flowshop Scheduling Problem (PFSP), NEH Heuristic, Bat Algorithm (BA), Artificial Bee Colony
(ABC), Scheduling Optimization, Makespan Minimization, Hybrid Algorithm

INTRODUCTION

Flowshop scheduling (FSP) is a well-known combinatorial optimization problem which can be found in many manufacturing
as well as production contexts. In a flowshop, there are a number of jobs that have to be performed on the same series of
machines in a sequential manner. The usual goal is to minimize the makespan which in this case is the total number of time
units taken to finish all jobs (Pinedo, 2016)..

According to the authors of “Theory of Scheduling” (Maxwell, and Miller, 1967), “A flowshop is a system in which
a set of jobs is worked upon in the order one after the other on a number of machines each of which does some work on each
job for a fixed period of time”.

The flowshop problem remains one of the great challenging issues in the field for its combinatorial characteristics.
As the number of jobs on flowshop increases, the number of outputs that can be sequenced also increases exponentially making
it impossible to use brute force in the search for optimal solutions. For this reason, a number of heuristic and metaheuristic
algorithms were designed to deal with this problem (Baker, 1974; Pinedo, 2016).

Over the year, various optimization methods have been proposed given the complexity of FSP. These methods can be
broadly categorized into traditional techniques and metaheuristics. Traditional techniques for FSP often rely on deterministic
rules or heuristics to create feasible schedules. Some common examples include Johnson's Rule: a simple and efficient heuristic
for two-machine flowshops (Johnson, 1954); Priority Rule Scheduling: which assigns priorities to jobs based on various
criteria, such as shortest processing time or earliest due date (Baker, 1974); and Branch-and-Bound: a systematic search method
that explores the solution space by branching and bounding the search tree (Lawler & Wood, 1966). While these traditional
methods can provide good solutions for certain FSP instances, they may not always guarantee optimal solutions, especially for
large-scale problems.

Metaheuristics are type of optimization algorithm that uses heuristic search techniques to efficiently traverse the
solution space (Metaheuristic, 2011). They are commonly applied to solve complicated optimization problems for which exact
algorithms would be computationally costly. Here, a few widely used metaheuristics for FSP includes: Genetic Algorithms
(GA): where both biological evolution inspired GA apply principles like selection, crossover, and mutation to evolve a
population of solutions closer towards optimality; Simulated Annealing (SA): based on the annealing of metals, which starts
from a very high temperature and gradually cools down, allowing for exploration of the solution space while avoiding getting

stuck in local optima; Tabu Search: a memory-based heuristic that avoids exploring previously visited solutions to prevent
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cycling, and Ant Colony Optimization (ACO): inspired by the foraging behavior of ants which uses pheromones to guide the

search towards promising solutions.

Metaheuristics often provide better solutions than traditional techniques, especially for large and complex FSP

instances (Reeves & Yamada, 1998). However, they may not always guarantee optimal solutions and their performance can

depend on the specific problem and parameter settings (Talbi, 2009).

LITERATURE REVIEW
NEH Heuristic: Principles, Strengths, and Limitations in FSP

NEH (Nehrou, Garey, and Johnson) is a straightforward yet effective heuristic for solving flow shop scheduling

problems. It operates as a greedy algorithm, constructing a schedule by iteratively adding jobs to the sequence based on their

total processing times (Nehrou, Garey, Johnson, 1976).

NEH aims to optimize solutions through the following steps:

Sorting: All jobs are arranged in descending order according to their total processing times.

Initialization: The first job is placed at the beginning of the sequence.

Insertion: For each subsequent job, the algorithm determines the optimal position within the sequence to
insert the job, thereby minimizing the makespan.

Iteration: Steps ii and iii are repeated until all jobs are positioned in the sequence (Nehrou, Garey, Johnson,
1976).

The strengths of NEH include:

Simplicity: NEH is easy to understand and implement.

Efficiency: It demonstrates computational efficiency and is suitable for large-scale problems.
Effectiveness: NEH often yields high-quality solutions, particularly for smaller instances (Nehrou, Garey,
Johnson, 1976).

However, NEH’s limitations include:

Local Optima: The algorithm may be trapped in local optima, hindering its ability to find the global optimal
solution.

Sensitivity to Job Characteristics: The performance of NEH can be influenced by job characteristics, such
as processing times and machine requirements.

Limited Applicability: NEH is primarily designed for two-machine flowshops and may not be as effective

for problems involving a greater number of machines (Nehrou, Garey, Johnson, 1976).

Overall, NEH is a valuable heuristic for flowshop scheduling as it balances between simplicity and effectiveness.

Nonetheless, its performance can be restricted by its susceptibility to local optima and its sensitivity to the specific

characteristics of the problem. For complex scheduling problems, combining NEH with other optimization techniques or

metaheuristics can often yield better results (Gao, Chen, 201).
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Bat Algorithm: Principles, Strengths, and Limitations in FSP

The Bat Algorithm (BA) is inspirated by the echolocation abilities of bats, which they use to navigate and locate their prey.
This algorithm employs random walks and frequency modulation to efficiently explore the solution space. The main
mechanism are the concepts of loudness and pulse rate, which bats modify based on their proximity to food. In the context of
the algorithm, these adjustments correspond to variations in the step size and frequency of the random walks (Yang, 2010).

BA is recognized for its effective exploration capabilities as the integration of random walks and frequency
modulation allows for thorough investigation of the solution space, making it particularly well-suited for complex problems
such as flowshop scheduling. The algorithm's global optimization principle aids in avoiding local optima, thus striving for
near-optimal solutions. BA is also flexible and can be easily tailored to various optimization challenges by altering the fitness
function and parameters (Yang, 2010).

Nevertheless, the algorithm does have several limitations. Firstly, BA's performance can be sensitive to parameter
tuning, including initial population size, loudness, and pulse rate. Premature convergence is also a concern, as the algorithm
may settle too early on a local optimum, particularly in large-scale problems. Additionally, the computational cost can be
considerable as running the algorithm on very large-scale problems can be resource-demanding (Yang, 2010).

In conclusion, the Bat Algorithm is a promising metaheuristic for flowshop scheduling, successfully balancing
exploration and exploitation. However, achieving optimal performance may require careful parameter tuning and potential

hybridization with other algorithms (Yang, 2010).

Bat Algorithm's Potential to Address ABC's Limitations

By examining the strengths and limitations of both the Bat Algorithm (BA) and the Artificial Bee Colony (ABC), BA offers
efficient exploration through its echolocation mechanism which allows for a more effective search of the solution space and
minimizes the risk of premature convergence (Yang, 2010).

BA’s dynamic adjustment of loudness and pulse rate facilitates a balance between exploration and exploitation. This
characteristic helps prevent the algorithm from getting trapped in local optima (Yang, 2010). Additionally, BA has the potential
to converge more quickly than ABC, particularly when addressing complex problems.

However, it's important to note that the performance of both BA and ABC can vary based on the specific optimization
challenges. In certain cases, adopting a hybrid approach that combines BA with ABC or other metaheuristic algorithms may
lead to enhanced performance (Karaboga, 2007; Yang, 2010).

While BA mitigates some of the limitations associated with ABC, the optimal choice of algorithm for a given problem
ultimately hinges on factors such as the problem's complexity, the desired quality of the solution, and the available

computational resources.

Artificial Bee Colony (ABC) Algorithm
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The Artificial Bee Colony (ABC) algorithm is inspired by the foraging behavior of honey bees. It is a swarm
intelligence optimization technique that works well for continuous optimization problems. The core concepts of the ABC
algorithm include:

iv. Colony: A group of artificial bees representing potential solutions,
V. Food Source: A location in the search space representing a potential solution,

Vi. Employed Bee: A bee that is associated with a food source and performs local search,
vii. Onlooker Bee: A bee that observes the employed bees and chooses a food source based on their success, and
viii. Scout Bee: A bee that randomly explores the search space when a food source is abandoned (Karaboga,
2005).

The ABC algorithm comprises three primary phases: the Employed Bee Phase, the Onlooker Bee Phase, and the Scout
Bee Phase (Karaboga, 2005).

In the Employed Bee Phase, each employed bee conducts a local search around its current food source to identify a
superior solution. If a new solution is found to be better than the existing one, it replaces the old solution (Karaboga, 2005).

During the Onlooker Bee Phase, onlooker bees select food sources based on the amount of nectar (fitness) each source
contains, with the probability of selection proportional to the source's fitness (Karaboga, 2005).

In the Scout Bee Phase, if an employed bee does not discover a better solution after a specified number of cycles, it

transitions into a scout bee and randomly explores the search space to find new food sources (Karaboga, 2005).

The ABC algorithm has been successfully utilized in a variety of optimization problems.
iii. Numerical Optimization: Finding the minimum or maximum of a function;
iv. Engineering Design: Optimizing parameters of engineering systems (e.g., structural design, control
systems);
V. Machine Learning: Training neural networks and other machine learning models;
Vi. Scheduling: Optimizing schedules for various applications (e.g., job shop scheduling, timetabling); and

vii. Clustering: Grouping data points into clusters based on similarity (Baykasoglu, Ozbakir, Tapkan, 2007).

The ABC algorithm's ability to balance exploration and exploitation, combined with its simplicity and robustness,

makes it a popular choice for many optimization tasks (Karaboga, 2005).

Limitations of Artificial Bee Colony (ABC) Algorithm
The Artificial Bee Colony (ABC) algorithm is a swarm intelligence optimization technique inspired by honey bee foraging,
but it has several limitations.
i. Premature Convergence: The Artificial Bee Colony (ABC) algorithm can become trapped in local optima,
which inhibits its ability to identify the global optimum.
ii. Slow Convergence: ABC often struggles to balance between exploration and exploitation, resulting in slower

convergence rates.
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Vi.

Sensitivity to Parameters: The algorithm's performance is significantly influenced by its parameters, such as
colony size and maximum cycle number, making it challenging to determine the optimal settings.
Inefficiency in High Dimensions: ABC may demonstrate reduced efficiency in high-dimensional problems
due to the exponential growth of the search space.

Limited Applicability to Discrete Optimization: Although ABC has been adapted for discrete optimization
tasks, its performance may not rival that of algorithms specifically designed for these scenarios.

Lack of Theoretical Guarantees: ABC does not provide strong theoretical guarantees regarding its
convergence or performance, which complicates the analysis of its behavior and predictions regarding its

effectiveness (Han, Duan, Zhang, 2011).

Despite its limitations, the ABC algorithm serves as a valuable tool for continuous optimization problems.

Researchers are actively seeking ways to enhance its performance (Talbi, 2011).
To improve its effectiveness in addressing the Flexible Job Shop Scheduling Problem (FSP), studies have employed

initial solutions derived from the NEH heuristic to alleviate some of the ABC's weaknesses. The NEH heuristic provides

notable advantages in this context.

Improved Starting Point: The NEH algorithm provides a strong initial solution based on job processing times,
helping the Artificial Bee Colony (ABC) algorithm converge faster and avoid local optima.

Reduced Premature Convergence: A solid initial solution decreases the likelihood of the ABC algorithm
settling on suboptimal results.

Enhanced Exploration: Starting with NEH encourages the ABC algorithm to explore a wider search space,

increasing the chances of finding a better global optimum (Sidek, Bareduan, Nawawi, 2023).

However, researchers have noted that:

NEH is a heuristic approach that does not guarantee an optimal solution, and its effectiveness can vary based
on the specific characteristics of the problem.
Integrating NEH with ABC may require experimentation and precise adjustments of parameters (Fernandez-

Viagas, Framinan, 2013).

METHODOLOGY

Research Questions

Does using NEH as an initial solution for the BA’s global search, then passing the best solution to ABC algorithm improve the

makespan in PFSP compared to random initialization?

Experimental Design

1. Problem Instances

The experiments will employ well-established benchmark datasets for the Permutation Flowshop Scheduling Problem (PFSP),

specifically chosen instances of varying sizes from the Taillard benchmark. The instances selected for this study are as follows:

Taillard instances: small-scale problem (20 jobs x 5 machines), medium-scale problem (50 jobs x 10
machines), and large-scale problem (500 jobs x 20 machines).
Each problem will be evaluated using a minimum of 30 generations for the same problem sizes to assess

performance consistency..
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2. Parameter Tuning
We will optimize the parameters of the Bat Algorithm (BA) and the Artificial Bee Colony (ABC) algorithm to
minimize makespan and improve performance.
ii. Bat Algorithm Parameters:
a. Loudness: 0.5
b. Pulse Rate: 0.5
c. Frequency: 0.2
d.  Number of bats: 100
iii. Artificial Bee Colony (ABC) Parameters:
a. Number of employed bees: 100
b.  Number of onlooker bees: 100

c. Number of scout bees: 20

For both BA and ABC, the maximum number of iterations is set to 500.
3. Replications
Each experiment will be conducted multiple times, with 30 replications for each instance, to account for the stochastic nature
of the algorithms. This repetition ensures that the results are statistically significant. The randomness inherent in both the BA
and ABC algorithms requires multiple trials to reduce fluctuations in performance.
4, Implementation
The hybrid algorithm (NEH-BA-ABC) will be implemented in a Python programming environment. First, the NEH heuristic
will be used to generate an initial solution. This solution will then move to the global search phase of the BA (Bat Algorithm).
Once the BA phase is complete, the best solution will be passed on to the ABC (Artificial Bee Colony) phase for further
optimization.

Two experimental conditions will be implemented in the study:

i NEH Initialization (NEH-BA-ABC): This process uses NEH to initialize the solution for the Bat Algorithm,
which will then act as the initial solution for the ABC algorithm.
ii. Random Initialization (for both BA and ABC): In this scenario, a random solution is utilized to initialize

both the Bat Algorithm and the Artificial Bee Colony algorithm.

Both implementations will use the same datasets, parameters, and evaluation methods.
5. Performance Evaluation
The performance of the algorithms will be evaluated based on the following metrics:
ii. Makespan: The main goal is to reduce the total time taken for the last job to be completed.
iii. Computational time refers to the total duration taken by an algorithm to achieve a solution.

iv. Convergence Rate: This indicates how quickly the algorithms approach near-optimal solutions.
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V. Statistical tests, including paired t-tests, ANOVA, and Tukey’s HSD, were conducted to assess whether the
difference in makespan between the hybrid NEH-BA-ABC method and the BA and ABC methods is statistically
significant.

6. Tools
ii. Hardware: All experiments were performed on a 12th Gen Intel(R) Core(TM) i5-12500 3.00 GHz, 16 GB RAM.

iii. The hybrid algorithm was implemented in Python, using optimized libraries to ensure computational efficiency.

DATAANALYSIS AND RESULTS

Descriptive Statistics
Summary of findings based on the output data highlights the best makespan achieved by each algorithm (BA, ABC, NEH-BA-
ABC) for the three datasets (20x5, 50x10, and 500x20). The findings indicate that the NEH-BA-ABC algorithm consistently

generates the shortest makespan across all datasets.

Table 1 Summary of best makespan between 3 algorithm

Best Makespan Best ~ Makespan

Dataset A) (ABC) Best Makespan (NEH-BA-ABC) Best Performing Algorithm
20%5 1358 1358 1358 All Equal

50x10 3464 3459 3459 ABC & NEH-BA-ABC
500x20 28814 28731 28697 NEH-BA-ABC

In the 20x5 dataset, all three algorithms achieved the same best makespan of 1358. This suggests that the dataset is
relatively simple or lacks sufficient complexity to differentiate between the performance of the algorithms.

In the 50x10 dataset, both ABC and NEH-BA-ABC outperformed BA, with a best makespan of 3459. This
demonstrates the improved performance of these algorithms on a medium-sized dataset.

However, in the 500x20 dataset, the NEH-BA-ABC algorithm achieved the best makespan of 28697, followed by
ABC with 28731 and BA with 28814. This confirms that the NEH-BA-ABC algorithm is superior for large-scale datasets.
Performance Comparison

1. Paired T-Test
A comprehensive comparison of both initialization methods across various problem instances is performed using paired t-tests

to assess whether the differences in makespan are statistically significant.

i. Hypothesis:
o Null Hypothesis (HO): There is no significant difference in the makespan between NEH-BA-ABC with both
BA and ABC.
o Alternative Hypothesis (H1): NEH-BA-ABC provides a statistically significant improvement in makespan
compared to BA and ABC.

ii. Statistical Test Result:
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Table 2 Paired T-Test Result

Dataset Comparison T-Statistic P-Value
20x5 NEH-BA-ABC vs BA 3.525 0.0014
20x5 NEH-BA-ABC vs ABC NaN NaN (identical)
50x10 NEH-BA-ABC vs BA 13.717 3.29e-14
50x10 NEH-BA-ABC vs ABC 1.410 0.1693
500%20 NEH-BA-ABC vs BA 11.302 3.83e-12
500%20 NEH-BA-ABC vs ABC 2.949 0.0062
Based on the result, it is observed that:
iv. 20x5 Dataset:
o NEH-BA-ABC vs BA: Significant difference (p < 0.05).
o NEH-BA-ABC vs ABC: Identical values, no T-test applicable.
V. 50x10 Dataset:
o NEH-BA-ABC vs BA: Significant difference (p < 0.05).
o NEH-BA-ABC vs ABC: No significant difference (p > 0.05).
Vi. 500%20 Dataset:
o NEH-BA-ABC vs BA: Significant difference (p < 0.05).
o NEH-BA-ABC vs ABC: Significant difference (p < 0.05).
Table 3 Standard Deviation
Dataset BA ABC NEH-BA-ABC
20x5 13.52 0.00 0.00
50x10 18.32 3.03 0.43
500x20 82.98 27.63 390.37

The standard deviation results for the makespan in the flowshop scheduling data provide insight into the consistency of the
three algorithms (BA, ABC, and NEH-BA-ABC ) across different problem sizes (20x5, 50x10, and 500x20).
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i. 20x5 Dataset

o BA: The standard deviation of 13.52 indicates variability in the performance of the Bat Algorithm (BA)
for this smaller problem size. Some makespan values are higher (e.g., 1387), while others are lower
(1358). This suggests that BA struggles to consistently find the best solutions in this scenario.

o ABC and NEH-BA-ABC : Both have a standard deviation of 0.00, meaning they consistently return the
same makespan (1358) for all groups. This suggests that the solutions provided by ABC and the Hybrid
algorithm are highly stable for small-sized problems.

ii. 50x10 Dataset

o BA: The standard deviation of 18.32 reflects a moderate level of variability in BA's performance. While
BA generally produces competitive solutions, its makespan fluctuates across groups, indicating potential
sensitivity to problem characteristics or parameter settings.

o ABC: A low standard deviation of 3.03 indicates that ABC is more consistent than BA, though it still
shows minor fluctuations in performance. This consistency might be attributed to the inherent structure
of the ABC algorithm, which is good at maintaining a balance between exploration and exploitation.

o NEH-BA-ABC : The lowest standard deviation of 0.43 demonstrates that the NEH-BA-ABC algorithm
is extremely consistent and robust. This stability suggests that combining NEH, BA, and ABC reduces
the variability in performance, making the Hybrid algorithm more reliable for medium-sized problems.

iii. 500x20 Dataset

o BA: The highest standard deviation of 82.98 reveals significant variability in BA's performance for
large-scale problems. This high variability might stem from BA's sensitivity to complex search spaces,
where it struggles to consistently converge on high-quality solutions.

o ABC: A standard deviation of 27.63 shows moderate variability, indicating that ABC performs better
than BA in terms of consistency but is still influenced by the increased complexity of larger problem
instances.

o NEH-BA-ABC : The NEH-BA-ABC algorithm has a standard deviation of 39.37, lower than BA but
higher than ABC. This suggests that while the NEH-BA-ABC algorithm is less affected by variability
than BA, the increased problem size introduces some inconsistencies. However, given its overall
performance (closer makespan values), it still represents a strong compromise between consistency and

solution quality.

2. ANOVA

To test whether the means of more than two groups are statistically different from each other, ANOVA is essential for
simultaneously comparing all three algorithms (BA, ABC, NEH-BA-ABC) across each dataset (20x5, 50x10, and 500x20).
ANOVA helps determine if there are any statistically significant differences in makespan performance among the algorithms,
eliminating the need for multiple pairwise comparisons and thereby reducing the risk of errors. The results of the ANOVA tests

for the datasets are as follows:

115



iii. 20x5 Dataset:
o F-statistic: 12.43
o p-value: 1.79x10°°

The p-value is significantly less than 0.05, indicating a statistically significant difference in the makespan values
across the algorithms (BA, ABC, and NEH-BA-ABC) for this dataset.

iv. 50x10 Dataset:
o F-statistic: 178.18
o p-value: 1.72x1073!
The p-value confirms a significant difference in makespan values across the algorithms for this dataset.
V. 500%20 Dataset:
o F-statistic: 113.74
o p-value: 5.29x102
Similarly, the p-value is far below 0.05, indicating significant differences among the algorithms for this dataset.

3. Tukey's HSD Test

A post hoc test using Tukey's HSD was then conducted to gain a clearer understanding of the differences among the algorithms.
After the ANOVA indicated a significant difference, Tukey's HSD was employed to identify the specific algorithms that
differed: BA vs. ABC, BA vs. NEH-BA-ABC, and ABC vs. NEH-BA-ABC. This test adjusts for multiple comparisons,
ensuring that the results are not biased or inflated due to repeated pairwise testing. Below are the results of the pairwise

comparisons among the algorithms.
The results shows that:

i Across all datasets, BA vs. NEH-BA-ABC and BA vs. ABC comparisons show significant differences in

performance, with BA generally having a higher makespan.

ii. ABC vs. NEH-BA-ABC shows no significant difference for the 20x5 and 50x10 datasets, but a significant
difference is observed in the 500%20 dataset.

Table 4 Tukey’s HSD Result

20x5 Dataset

Comparison Mean Difference p-value 95% Confidence Interval Significant?
BAvs. ABC 29.83 0.001 [12.35, 47.31] Yes
BA vs. Hybrid 29.83 0.001 [12.35, 47.31] Yes
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Comparison Mean Difference p-value 95% Confidence Interval Significant?
ABC vs. NEH-BA-ABC 0.00 1.000 [-17.48,17.48] No
50x10 Dataset
Comparison Mean Difference p-value 95% Confidence Interval Significant?
BA vs. ABC 51.43 <0.001 [47.13, 55.73] Yes
BA vs. NEH-BA-ABC 51.70 <0.001 [47.39, 56.00] Yes
ABC vs. NEH-BA-ABC 0.27 0.900 [-3.85, 4.39] No
500x20 Dataset
Comparison Mean Difference p-value 95% Confidence Interval Significant?
BA vs. ABC 64.93 <0.001 [56.78, 73.07] Yes
BA vs. NEH-BA-ABC 87.57 <0.001 [79.42, 95.72] Yes
ABC vs. NEH-BA-ABC 22.63 <0.001 [14.48, 30.77] Yes

The NEH-BA-ABC algorithm demonstrates superior performance with a lower makespan than BA, while also

showing comparable or slightly better performance than ABC.

Analysis of Findings

1. From the Paired T-test results obtained, different dataset size shows different findings.

i Dataset 20x5

e NEH-BA-ABC vs BA:

The T-test indicates a significant difference (p = 0.0014), showing that the NEH-BA-ABC

algorithm outperforms the BA algorithm regarding makespan.

The NEH-BA-ABC algorithm combines the strengths of NEH and ABC to enhance the BA

solutions, leading to consistent and improved outcomes.

e NEH-BA-ABC vs ABC:

The makespan values for both NEH-BA-ABC and ABC are the same across all groups. This
indicates that for this small-scale problem, the NEH-BA-ABC algorithm reaches the same solution

as ABC. This similarity may be due to the problem’'s minimal complexity and the effectiveness of

the ABC algorithm in addressing such cases.

ii. Dataset 50x10

e NEH-BA-ABC vs BA:
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A significant difference was observed (p < 0.0001), confirming that the Hybrid algorithm
outperforms the BA method. This result supports the expectation that the NEH-BA-ABC approach,
which integrates NEH and ABC, enhances the search capabilities and solution quality of BA.

o NEH-BA-ABC vs ABC:

o

The T-test results show no significant difference (p = 0.1693), indicating that for medium-scale
problems, the ABC algorithm is competitive with the NEH-BA-ABC algorithm. For this case, the
NEH-BA-ABC approach does not offer substantial additional benefits over ABC, likely because
the complexity of the problem is not high enough to take full advantage of the NEH-BA-ABC’s
enhanced search capabilities.

iii. Dataset 500x20

e NEH-BA-ABC vs BA:

o

A highly significant difference (p < 0.0001) indicates that the NEH-BA-ABC algorithm
outperforms the BA algorithm in large-scale problems. By incorporating NEH for initialization and
ABC for local optimization, the NEH-BA-ABC algorithm is better equipped to manage the
complexity of larger datasets.

e NEH-BA-ABC vs ABC:

o

A significant difference (p = 0.0062) has been observed, indicating that the NEH-BA-ABC
algorithm outperforms the ABC algorithm in large-scale problems. This suggests that, while ABC
is effective, the additional optimization steps incorporated in the NEH-BA-ABC algorithm—such
as contributions from Bat Algorithm (BA) and NEH—enhance the makespan by allowing for a
more thorough exploration of the solution space.

e  Standard Deviation:

o

Across all datasets, BA shows the highest standard deviation, particularly as the problem size
increases. This suggests that BA is more sensitive to problem complexity and may require
parameter tuning or additional mechanisms (e.g., local search) to improve its stability.

ABC consistently outperforms BA in terms of stability, especially for smaller and medium-sized
problems. However, as the problem size grows, its variability increases slightly, suggesting room
for improvement in handling large-scale instances.

NEH-BA-ABC algorithm demonstrates the lowest variability in smaller and medium-sized
datasets, showcasing its reliability. Although its standard deviation increases for larger problems,
it still performs better than BA in terms of consistency. This result supports the hypothesis that
combining algorithms can harness the strengths of each while mitigating their weaknesses.
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2. The results of the ANOVA test indicate that there are statistically significant differences in the performance (measured
by makespan) among the three algorithms across all dataset sizes. To gain a deeper understanding of these differences, post
hoc tests is conducted to identify specific variations between the algorithms.

3. Based on the Tukey's HSD results, the key findings are as below.

i. BAvs. NEH-BA-ABC

e The NEH-BA-ABC algorithm consistently outperforms the Bat Algorithm (BA) across all dataset sizes,
showing statistically significant differences. The mean makespan difference ranges from 29.83 in the 20x5
dataset to 87.57 in the 500x20 dataset.

e This result strongly supports the hypothesis that the NEH-BA-ABC algorithm, which combines NEH, BA,
and ABC methods, benefits from its structured initialization through NEH, enhanced global exploration
through BA, and effective local search through ABC. While BA is efficient on its own, it tends to suffer from

premature convergence. The hybrid model addresses this issue effectively.

ii. BA vs. ABC

e ABC significantly outperforms BA across all dataset sizes. The difference in mean makespan is most
pronounced in the 500%20 dataset (64.93) and least in the 20x5 dataset (29.83).

e The ABC algorithm's focus on three phases—employed, onlooker, and scout bees—ensures better
exploration and exploitation compared to the Bee Algorithm (BA). BA tends to struggle as the problem size
increases, likely due to a lack of diversity in the population during stagnation.

iii. ABC vs. NEH-BA-ABC

o For small datasets (20x5) and medium-sized datasets (50x10), there is no significant difference between the
ABC and NEH-BA-ABC algorithms. Both algorithms perform similarly because the problem's complexity
does not fully test the combined strengths of the NEH-BA-ABC model.

e In the larger 500x20 dataset, the NEH-BA-ABC algorithm demonstrates statistically significant
improvements over the ABC algorithm, with a mean makespan difference of 22.63. The multi-phase
structure of the NEH-BA-ABC algorithm combines the strengths of the NEH and BA algorithms along with
ABC, resulting in superior solutions. This finding emphasizes the scalability and robustness of the NEH-
BA-ABC algorithm in addressing larger and more complex scheduling problems.

In conclusion, the analysis indicates that the NEH-BA-ABC algorithm significantly reduces makespan for medium-
scale instances, such as 50 jobs across 10 machines, and performs comparably for larger instances, like 500 jobs against 20
machines.

Computational Time Analysis
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While the makespan is the primary objective, the time taken to reach the solution is also important in real-world applications.
However, this research did not include a comparison of computational time between the new hybridized algorithm (NEH-BA-
ABC) and the original algorithms (BA and ABC), as the computational times are similar across all stages. Future research
could focus on evaluating the convergence rate to find the best solution.
Summary of Key Findings
Conclude the analysis by summarizing the major insights:
e Improvement in Makespan: NEH-BA-ABC consistently outperforms both BA and ABC regarding makespan,
especially for medium and large-scale instances.
e Consistency and Stability: NEH-BA-ABC exhibits less variability in solution quality than BA and ABC, indicated by
a lower standard deviation.
CONCLUSION AND RECOMMENDATION
Conclusion
In this study, we investigated the effects of using the NEH heuristic as an initial solution for the Bat Algorithm (BA) and
optimizing it with the Artificial Bee Colony (ABC) algorithm to tackle the Permutation Flowshop Scheduling Problem (PFSP).
The primary objective was to determine whether this NEH-BA-ABC approach, results in a significant improvement in
makespan compared to using random initialization in the BA and ABC.
Key findings include:

iii. Makespan Improvement: The experimental results consistently showed that the NEH-BA-ABC algorithm
performed better than the Random-BA-ABC across various problem instances. The NEH initialization provided
a superior starting point for the BA's global search, leading to faster convergence and a reduced makespan,
regardless on smaller, medium or large-sized instances. This confirms that using NEH as an initial solution
enhances the search efficiency of the BA, resulting in higher-quality solutions.

iv. Solution Stability: The NEH-BA-ABC algorithm exhibited reduced variability in solution quality, indicated by
lower standard deviations in makespan across various replications. This implies that the algorithm delivers more
consistent and reliable results compared to the random initialization method.

V. Computational Time: Although there was a slight increase in computational time due to the NEH initialization
phase, this was offset by the improved quality of solutions and quicker convergence. As a result, NEH-BA-ABC

proved to be a more efficient method overall.

The study concludes that using the NEH heuristic as an initial solution for the BA algorithm, followed by the ABC
algorithm, leads to improved makespan performance in the PFSP compared to random initialization. This hybrid approach
effectively balances solution quality and computational efficiency, especially when the problem size is manageable.
Recommendation
Based on the findings of this research, the following recommendations are made:

Vi. Adoption of NEH-BA-ABC for PFSP: For manufacturing industries and applications that requires efficient
solutions to the Permutation Flow Shop Problem (PFSP), the NEH-BA-ABC approach may recommended as
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this method consistently yields superior results with minimal additional computational cost, particularly for small
to medium-sized instances.

vii. Algorithm customization: It is recommended to customize the NEH-BA-ABC algorithm according to the
problem size to improve performance. For smaller instances, the NEH initialization provides a distinct advantage.
However, for larger instances where the time cost of the NEH approach can be considerable, a hybrid
initialization method that combines random and heuristic strategies should be considered.

viil. Application to other scheduling problems: The effectiveness of NEH-BA-ABC in the PFSP suggests that this
approach may also be effective for other combinatorial optimization problems. Future research could explore the
application of this method to various scheduling challenges, such as job shop scheduling or open shop scheduling,
to assess its overall effectiveness.

iX. Further enhancements: Further modifications to the Bat Algorithm (BA) or the Artificial Bee Colony (ABC)
phases, such as adaptive parameter tuning or hybridization with other metaheuristics like Genetic Algorithms or
Particle Swarm Optimization, could enhance performance and impact the balance between solution quality and
computational time.

X. Convergence rate: The convergence time could shows if the NEH-BA-ABC algorithm achieved near-optimal
solutions more quickly than the randomized BA and ABC algorithm. The initial advantage gained from the NEH
heuristic throughout the BA and ABC optimization phase should be tested to the overall improved performance.

Xi. Real-World Testing: While benchmark instances provide useful insights, it is recommended to test the NEH-BA-
ABC algorithm in real-world manufacturing environments. This practical validation will evaluate the approach's

effectiveness and allow for adjustments based on actual production data and constraints.

In conclusion, the NEH-BA-ABC approach has shown considerable potential in enhancing makespan solutions for
PFSP, presenting a promising direction for future research and industrial applications.
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Abstract

Modified bitumen are made from the palm oil mill waste is one of the ways to connect the environment with construction field
where we used the Spent Bleaching Clay (SBC) and Refined Bleach Deodorised (RBDO) oil. In our project, we used different
ratios of Spent Bleached Clay (SBC), Refined Bleach Deodorised (RBDO) oil and pure bitumen that present in the asphalt
mixture. The modified bitumen has pass and fail result based on the percentage of SBC and Sludge (RBDO) in bitumen on
pavement. Therefore, the analysis shows the best result on the percentage of SBC was 0.3% and the percentage of Sludge
(RBDO) was 0.2% that based on JKR Standard Specification 1988 part wearing course for Road Works. The application of

modified bitumen on road pavement is very useful for construction especially for road maintenance.

1.0 INTRODUCTION

The damage path beginning at the surface layers of the failure receives the load of the traffic and a change in
temperature. Damage to highways mostly occurs in the top layer, in the binder and erosion layers, rather than the
foundation and lower layers. The binder and erosion layers generally include surface cracks, deformations, wheel ruts and
potholes. Structural changes in the bitumen mixture cause an increase in the temperature of the surface of the road,
approaching the softening point of bitumen.

Wearing course is the top layer of the road pavement. It is in direct contact with traffic and consequently, it must resist
abrasion and prevent skidding. Wearing course is typically placed on the base course, which is normally placed on the
sub-base, which rests on the subgrade. The mix designation for wearing course is followed ACW 20 refer to JKR Standard
Specification for Road Works. In the design, 60% of aggregate used is quarry sand and 40% of aggregate used is 20mm
of Granite stone and bitumen is 5%. The aggregate and pure bitumen prepared by CMS Premix Kuching Sdn Bhd.

Spent Bleach Clay (SBC) are waste from palm oil processing. Sludge is the Refine Bleached Deodorised (RBD) oil
from the overspill of final product from a refinery. Spent Bleach Clay (SBC) and Refine Bleached Deodorised (RBD) oil
is a waste material from manufacturing process of palm oil that produced by Assar Refinery Sdn. Bhd.

Spent Bleach Clay (SBC) is an industrial waste, mainly generated from the edible oil processing has been thermally
regenerated under normal atmosphere by various temperature calcinations (200,400,600 and 800°c) for overnight. SBC is

importance process to improve the colour of crude palm oil before being further processed.
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2.0

3.0

4.0

Refine Bleached Deodorised Oil (RBDO) is obtained from fractionating refine palm oil to separate liquid parts (olein)
from solid parts (stearin). It is a clear yellow liquid after filter with 10mm diameter of sieve at high temperature of 120 °C
and then will be a solid form at room temperature.

To produce refined oil, crude palm oil and crude palm kernel oil are processed through three refining stages, namely
degumming, bleaching and deodorising. In degumming, the gum and fatty acid in crude palm oil and crude palm kernel
oil are separated together with other impurities such as trace minerals, copper and iron by the application of phosphoric
acid. In bleaching, the oil is mixed with bleaching earth (bentonite calcium) in a vacuum room to remove impurities and
pigments in the palm oil. In deodorising, the odour and taste of the oil are removed when oil is steamed at high
temperatures of between 240 °C to 260 °C and then cooled to room temperature.

Bitumen is a black to dark brown sticky material, composed principally of high molecular-weight hydrocarbons. In
some countries, it can be found as a component of natural rock asphalt, but most bitumen is derived from the distillation

of crude oil. Not all crude oils are sufficiently rich in heavy components to yield bitumen economically.

PROBLEM STATEMENT

In general, some asphalt mixes for road pavement flow in response to the load due to their plastic deformation at high
temperatures. Such deformation properties accumulate due to repetitive loads. Changes in the surface layers are cause
early damage to the road pavement structure.

Damage to highways mostly occurs in the top layer, in the binder and erosion layers, rather than the foundation and
lower layers. Damage to the binder and erosion layers generally includes surface cracks, deformations, wheel ruts, and
potholes. To address this problem, research has been conducted to improve the performance of bitumen as the road surface

layer.

OBJECTIVE

1. Todevelop model of asphalt bitumen with Spent Bleaching Clay (SBC) and Refined Bleach Deodorised Oil (RBDO)
additive.

2. To evaluate the laboratory performance of different ratios of Spent Bleaching Clay (SBC), Refined Bleached
Deodorised (RBD) oil and bitumen that present in virgin asphalt in different percentage.

3. Toget aresult for stability, flow, stiffness, air void in aggregate filled with bitumen and air void in mix design by

JKR Standard Specification 1988 part wearing course.

SCOPE

This study focused on modified bitumen by using Spent Bleaching Clay (SBC) and Sludge (Refined Bleach
Deodorised Oil) on the asphalt mixture. In this project, we used 60% aggregate of quarry sand and 40% of 20mm aggregate
of Granite stone and bitumen is 5% based on JKR Standard Specification 1988 part wearing course. For the percentage of
SBC and Sludge (RBDO) is from 0% to 0.5%. There are 2 tests that have been carried out on the samples of specimen;
Marshall Test and Bulk Density Test. The result that we got from the tests is to measure the stability, flow, stiffness, air

void in aggregate filled with bitumen and air void in mix design.
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5.0 LITERATURE REVIEW
5.1 INTRODUCTION

Roads are of vital importance in order to make a nation grow and develop. Especially in the third world, good maintained
roads also will enhance poverty reduction by improving access between regional and rural communities and, ultimately,
enhancing socio-economic growth and development. Road networks form vital links between production centres and markets.
In addition, its multiple function of providing access to employment, social, health and education services makes road network
crucial in fighting against poverty by opening up more areas and stimulating economic and social development. There is a
problem, however, which is common throughout the world, the neglect of maintaining our roads. Building new roads cost
money, but without maintaining the roads properly, they deteriorate very quickly. If nothing is done, roads with a design life

of decades can need replacing or major repair work after just a few years.

Many studies have confirmed the fact that a lot of waste material can make some good improved materials for pavement
construction. The expensive disposal of waste material can well be mitigated by way of having it added to the asphalt mixture
or road pavement. Add some additive in asphalt mixture will reduce the cost of road maintenance. The additive will be use in

asphalt mixture for wearing course.
5.2 WEARING COURSE AND ITS COMPOSITION

Wearing course is a upper layer in roadway, airfield, and dockyard construction. It designed to be impervious to the
ingress of water, running surface, be durable, and have a high resistance to skidding, and be chosen so as not to deform under
the weight of traffic appropriate to the road. The material for wearing course consists of a high sand content along with a
specific amount of stone held together with enough bitumen to give a well bound mix. Asphalt is a very strong material and is
also extremely durable. It is used mainly on very high traffic areas where the addition of chippings can be used to give good
skid resistance. For example: Shopping centre, car parks where there is a lot of twisting and turning and heavy load delivery

vehicles, main motorways, airport runways.
5.3 THE ADDITIVE IN BITUMEN FOR WEARING COURSE

Sludge and SBC is added in mixture of bitumen as additive to decrease the usage of bitumen. Sludge and SBC is a
waste from palm oil that have to filter before put it into the mixture. The characteristics of sludge is oily and sticky when in a
room temperature, while SBC is like an ash and easy to dissolved in water. Based on our research, we find a journal that using
additive in their mixture for road construction. To evaluate the laboratory performance of different sizes of coconut fibres
present in virgin asphalt in different percentages. This goal was achieved by evaluating various engineering properties. The
behaviour of coconut fibres asphalt (CFA) modified mixture was compared to that of conventional asphalt mixtures. (Sigit

Pranowo Hadiwardoyo, 2003)

The investigated the reuse of discarded deactivated bleaching earths in the bleaching of oils. Discarded bleaching
earth was used after its reactivation for the bleaching of sunflower, soybean and corn oils. The efficiency of reactivated
bleaching earth was compared to the efficiency of virgin activated bleaching earth. Acid reactivated earth (pH 2.5-3) had a

slightly higher content in silicone than virgin activated or neutralized reactivated earths. The best results in the color of
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sunflower and corn oils were obtained when neutralized earth (pH 6-7) was used at 1 and 2% levels. Acid reactivated earth
used at 2% achieved a higher reduction in soybean oil color than virgin earth (pH 3) at the same dosage. Both reactivated
earths reduced peroxide value, iron, conjugated dienes and soap, while they increased acidity and conjugated trienes.
Furthermore, these reactivated earths determined higher decrements in the oil induction period than virgin earth. Reactivated
earth could be used for 5 cycles for the bleaching of soybean or corn oils and for more than 6 cycles for sunflower oil. (Adel
Y. Girgis, 2005)

Mixtures of Asphalt with Palm Oil Shells and Coconut Shells as additives. This study was aimed to look into the
effect of adding Palm Qil Shells (POS) and Coconut Shells (CS) on the characteristics of hot mix asphalt where its volumetric
properties are concerned, and then ascertain the optimum bitumen content that contributes the most to the improvement of the
modified hot mix asphalt mixes; assess the mixes by running a test for the resilient modulus and creeps; and comparing all
results between the POS, CS and control mixes. Hence, there is an urgency to embark on a detailed study on Malaysian hot
mix asphalt (HMA) performance using the modifying agents of POS and CS. (Ramze A. Al-Mansob. Amiruddin Ismail,
Mohammed A. Algorafi, Mohammad Hesam Hafezi & Mojtaba Shojaei Baghini, 2013)

5.4 MATERIAL IN ASPHALT MIXTURE
5.4.1 Bitumen

Bitumen is an oil-based substance. It is a semi-solid hydrocarbon product produced by removing the lighter fractions
(such as liquid petroleum gas, petrol and diesel) from heavy crude oil during the refining process. As such, it is correctly known
as refined bitumen.

5.4.1.1 Characteristics of bitumen

i.  Adhesion: Bitumen has the ability to adhere to a solid surface in a fluid state depending on the nature of the surface. The
presence of water on the surface will prevent adhesion.

ii. Resistance to Water Bitumen is water resistance. Under some conditions water may be absorbed by minute quantities of

inorganic salts in the bitumen of filler in it.

iii. Hardness: To measure the hardness of bitumen, the penetration test is conducted, which measures the depth of penetration
in tenths of mm. of a weighted needle in bitumen after a given time, at a known temperature. Commonly a weight of 100
gm is applied for 5 sec at a temperature of 77 °F. The penetration is a measure of hardness. Typical results are 10 for hard

coating asphalt, 15 to 40 for roofing asphalt and up to 100 or more for water proofing bitumen.

iv. Viscosity and Flow: The viscous or flow properties of bitumen are of importance both at high temperature during
processing and application and at low temperature to which bitumen is subjected during service. The flow properties of
bitumen vary considerably with temperature and stress conditions. Deterioration, or loss of the desirable properties of
bitumen, takes the form of hardening. Resultantly, decrease in adhesive and flow properties and an increase in the
softening point temperature and coefficient of thermal expansion.
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v.  Softening point: Softening point is the temperature at which a steel ball falls a known distance through the bitumen when
the test assembly is heated at a known rate. Usually the test consist of a (3/8)in dia steel ball, weight 3.5 gm, which is
allowed to sink through a (5/8) in dia, (1/4) in thick disk of bitumen in a brass ring. The whole assembly is heated at a
rate of 9 °F per min. Typical values would be 240 °F for coating grade asphalts, 140 °F to 220 °F for roofing asphalt and
down to 115 °F for bituminous water proofing material.

vi. Ductility: Ductility test is conducted to determine the amount bitumen will stretch at temperature below its softening
point.
A briquette having a cross sectional area of 1 in? is placed in a tester at 77 °F. Ductility values ranges from 0 to over 150
depending on the type of bitumen.

5.4.2  Course Aggregate

The ability of an aggregate to resist the polishing action of traffic has long been recognized as a highly important
requirement for its use in pavement construction. Coarse aggregate characteristics (e.g., angularity and resistance to wear) are
believed to have a significant role in providing sufficient skid resistance in pavements. The desired texture is attained and
retained by use of hard, irregularly shaped coarse aggregate. Hard, polish-resistant coarse aggregate is essential to avoid
reducing skid resistance of asphalt surface.

5.4.3  Quarry sand

Quarry sand is crushed granite typically screened to about 5mm and less in size. This product provides most of the dust
portion of the mix design and also the majority of the fine aggregates, i.e. less than 2.36mm in size. The quantity of dust in the
7mm to 14mm aggregates is negligible so it is important that the amount of dust going into a mix is controlled. This is achieved
by using washed quarry sand which has less dust (removed by washing in the quarry) and allows the asphalt supplier to
maintain control of the amount of dust in the mix.

5.4.4  Spent Bleaching Clay (SBC)

SBC sample were obtained from Assar Senari Refinery Sdn. Bhd. SBC is disposal, extraction with organic solvents
is a well-known method contaminated SBC (Nur Sulihatimasyila ABD Wafti, Deoiling Efficiency for Qil Extraction from

Spent Bleaching Clay and the quality of recovered oil, The Journal of Oil Palm Reseacrh Vol. 23 April 2011).
5.45  Sludge (RBDO)

Sludge also were obtained from Assar Senari Refinery Sdn. Bhd. Sludge (RBDO) is a form like a ‘span cake’ and
yellowish colour.
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5.0 METHODOLOGY

Methodology Objective 3

Objective 1 Objective 2

Chart 3.1 Methodology Chart

Refer on our Chart 3.1, our methodology is based on our objective. Table 3.1 Percentage Mixture Bitumen with SBC
and sludge.
Test and analysis parameters for wearing course are Stability, Flow F, Stiffness , Air Voids in Mix, Voids in aggregate filled

with bitumen
Laboratory Testing

Based on objective 1, we must prepare the test specimens. For our modified bitumen we have prepare percentage of mixture
bitumen with SBC and sludge. We are using Bitumen Content 5% , Weight of bitumen 60g. The coarse aggregate, fine
aggregate, and the filler material should be proportioned so as to full fill the requirements of the relevant standards. The
required quantity of the mix is taken so as to produce compacted bituminous mix specimens of thickness 63.5 mm
approximately. 1200gm of aggregates and filler are required to produce the desired thickness. The aggregates are heated to a
temperature of 175° to 190°C the compaction mould assembly and rammer are cleaned and kept pre-heated to a temperature
of 100°C to 145°C. The bitumen is heated to a temperature of 121°C to 138°C and the required amount of first trial of bitumen
and spent bleaching clay and sludge (using percentage provided) is added to the heated aggregate and thoroughly mixed. The
mix is placed in a mould and compacted with number of blows specified. The sample is taken out of the mould after few
minutes using sample extractor (Figure 3.2).

Figure 3.2 : Marshall specimen
Extractor

Figure 3.4 : Marshall Stability and Flow Setup

After done the mould modified bitumen , based on our 2" and 3™ objective the laboratory suitable testing are Marshall Method

of Mix Design. The complete test are includes stability, flow, density, void in Total Mix (VTM), Void in the Mineral
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Aggregate(VMA), Voids Filled with Binder (VFB), Resilient Modulus (Mg). Objective this is to prepare standard specimens
of asphaltic concrete for the determination of stability and flow in the Marshall apparatus and to determine density, percentage
air voids and percent of aggregate voids filled with binder.

Bulk density is simply determined by weighing in air and water. Steps for do the bulk density and void in Total Mix
are the specimen carefully removed from the mould. transferred to a smooth flat surface and allowed to cool to room
temperature.

Figure 3.3
Specimen  weight

Then, specimen is measured and weighed in air and water (for determination). If the bitumen mix has an open(porous) texture
the weighing in water will lead to error in the volume and so the specimen must be coated with measured mass of paraffin
wax. The specimen is then marked and stored for stability and flow measurement. Next, the percentage of air voids in the mix
is determined by firstly calculating the maximum theoretical density TMD(zero voids) and then expressing the difference
between it and the actual bulk density as a percentage of total volume. Besides, the volume of void in mineral aggregate(VMA)
is an important factor for the asphalt mixture design. Futhermore, voids filled with asphalt also important because this

calculation involve the manipulation of small difference, so great precision is needed for accurate results
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Items

Calculations

Desriptions

Bulk Density

d=GmX Pw
Gmo = [Wp/(Wssp-Wsug)]

Void in Total Mix

VTM= [1-(d/TMD)]x100

d= bulk density (g/cm?®)
pw = density of water (1g/mm?d)
Wp = mass of specimen in air(g)

(VTM) TMD = Gum Xpw Wsue = mass of specimen in water
Gmm = (1/(1'Pb)/Gse)+Pb/Gb)) (g)

Wssp = sutured surface dry mass
)

Gmm = maximum theoretical

specific gravity of the mix

TMD = Maximum theoretical
specific energy of the mix

P, = asphalt content, percent by
weight of the mix

Gs = effective specific gravity of
the mix

Gy = specific gravity of asphalt

cement

Voids in  Mineral | VMA =100 X (1-(Gmb(1-Pp)/Gsp))
Aggregate (VMA) mix
Gsp = bulk specific gravity of the

Gmb = bulk specific gravity of the

aggregate

Voids Filled with | ((VMA-VTM)/VMA)x100
asphalt (VFA)

Table 3.3 Theoretical Maximum Density

Next, is Marshall stability and flow test. This test is to measure resistance to plastic flow of cylindrical specimens
of an asphaltic paving mixture loaded on the lateral surface by means of the Marshall Apparatus. The method is
suitable for mixes containing aggregates up to 25mm maximum size. Then step is transfer the mixed material to
the compaction mould arranged on the compaction pedestal. The specimen compacted is in 135°C-145°C. Give 75
blows on the top side of the specimen mix with a standard hammer (45cm, 4.86kg). Reverse the specimen and
give 75 blows again. Take the mould with the specimen and cool it for a few minutes. Then Remove the specimen
from the mould by gentle pushing. Mark the specimen and cure it at room temperature, overnight. A series of
specimens are prepared by a similar method with varying quantities of bitumen content, with an increment of 0.5%
(3 specimens) or 1 bitumen content. Before testing of the mould, keep the mould in the water bath having a
temperature of 60°C for half an hour. Check the stability of the mould on the Marshall stability apparatus. Each
Specimen stability is adjusted if its thickness is not exactly 63.5mm and the averaged and the result recorded to

the nearest whole unit.
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6.0 Data Analysis and Result

Speci 5 .
men P1|P2| P3| P4 |P5|P6]| P7 P8 | P9| P10| P11 " P13 | P14 15
No.
% Bit
by T. 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Wi.
Speci
61. | 61. | 61. 61. | 61. 61. 63. 61.
men (mm) 61.9 61.9 | 61.9 63.5 | 63.5 61.9 | 61.9
9 9 9 9 9 9 5 9
Ht.
Weig 11 111 11 11
) 118 119 | 1171 120 | 120 | 1186 | 119 1196 | 1187 | 119
htin (gm) 83. 91. ] 92. | 1200 96.
] 9.1 33 A 0 0.9 .6 5.6 .5 .8 0.2
air 1 6 2 2
Weig
] 688 | 68 | 691 | 676. | 68 | 68 | 690. | 694. | 693 | 681. | 680.| 68 | 691. 679
htin (gm) 686
4 |58 4 1 971 6.1 9 4 8 3 5 9.9 6 A
water
Bulk 0 500 | 49 | 501 495 50 | 50 | 509. | 505. | 507 | 505. [ 515. 50 | 504. | 501. | 511
cC
Vol. 773 9 191 6.1 1 6 1 3 1 6.3 9 8 A
S.G. 231 23] 23 23] 23 2.3 2.3 2.3
2.37 2.26 | 2.36 235 | 232 234 | 237
Bulk 7 8 8 7 6 7 6 7
Avera
2.38 2.37 2.37 2.34 2.36
ge
S.G.
Max.
2.4421
Theor
y
11.
\Volu
Bit 782
me
2
85.
% Agg. | 673
2
) 25
Total | Voids
446
14.
Voids | Agg. | 326
8
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99.
Filled
% (Bit) 177
i
6
25
Total
) 428
Mix
9
CORR
STA | FACT
BILI OR
TY MEAS | 110 | 92 | 117 76 | 79 102 97 101
821 778 965 903 | 952 998 988
KG/ | URED 7 5 7 2 6 8 6 7
KN CORR | 115 122 79 | 82 106 105
96 853. 809. | 100 97 | 1037 1027
ECTE | 1.2 9.0 241 7.8 9.1 903 [ 952 7.6
2 84 12 3.6 6 .92 .52
D 8 8 8| 4 2 8
avera
1112.45 824.72 960.62 943.67 1041.04
ge
FLO 541 33| 56 6.1 59 5.1 4.4 3.9
(mm) 44 425 | 3.84 356 | 3.76 4.1 4.05
W 4 6 6 2 6 5 7 9
Avera
482 5.49 441 3.93 4.05
ge
Brg
Capa 230.8 150.22 217.83 240.12 257.05

city
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Analysis Data

Density (g/cm2)

Bulk Density VS Percentage of
Binder(specimen)

MARSHALL STABILITY VS Percentage of
Binder(specimen)

A=P1P3 A=P1P3
~ g - ~— S
c=p7-P9 — c=p7-P9
\ D=P10-P12 g D=P10-P12
\ E=P13-P15 Z so0 E=P13-P15
5
2
\ & 400
200
0
A B C D E A B C D E

Specimen (Bitumen 5%)

1200

Specimen (Bitumen 5%)

15.6
15.4
15.2

14.8
14.6
14.4
14.2

VMA

13.8
13.6

VMA VS Percentage of Binder(specimen)

A B C D

Specimen (Bitumen 5%)

VTM VS Percentage of Binder(specimen)

4.5
A=P1P3 1
B=P4-P6 35
c=p7-P9

D=P10-P12
E=P13-P15

A=P1-P3
B=P4-P6
C=P7-P9
D=P10-P12
E=P13-P15

2.5

VTM

15

0.5

A B C D E

Specimen (Bitumen 5%)

Result Based on JKR Specification 1988 (wearing course) for specimen P13-P15

8.0  DISSCUSIONS

The laboratory work being carried out at CMS Premix

laboratory, by using the compositions of pure Bitumen,

quarry sand, 20mm Aggregates. A complete test being

carried out which includes the test on Stability, Flow,

TKR Spee 1988 Specification Result Remark
>500kg Stability 10414 Pass!
>2.0 mm Flow 405 Pass!

>250kg/mm Stiffness 25705 Pass!
Void in aggregate fill
75-85% 7165 Pass!
with bitumen
30-50% Airvoid in mix 336 Pass!

Density, void in Total Mix (VTM), void in the mineral

aggregate (VMA), void filled with binder (VFB). Different

ratio between Sludge and SBC will be mixed with 5% of Bitumen. The ratio for P1 to P3 comprised of Sludge
0.25% and SBC 0.25%, P4 to P6 Sludge 0.5% and SBC 0%, P7 to P9 Sludge 0% and SBC 0.5%, P10 to P12
Sludge 0.3% and SBC 0.2%, P13 to P15 Sludge 0.2% and SBC 0.3%.

The experimental ratios of Sludge and SBC, thus gives the result which comply with JKR’s Specification

1988 of wearing course. Test result for the specimens P1 to P3 obtained the Stability of 1112.45 kg, Flow is
4.82mm, Stiffness is 150.22 kg/mm, VFA is 99% and VTM is 2.543%. Whereas the specimens P4 to P6 gives the
Stability of 824.72 kg, the Flow is 5.49mm, Stiffness is 150.22 kg/mm, VFA is 99% and VTM 2.95%. Furthermore,
the specimens P7 to P9 the results obtained for the Stability is 960.62 kg, Flow 4.41mm, Stiffness 217.83 kg/mm,
VFA 79.89% and VTM 2.95%. P10 to P12 the Stability 943.67 kg, Flow 3.93mm, Stiffness 240.12 kg/mm, VFA
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99.25% and VTM 4.18%. Lastly, the specimens P13 to P15 indicates the Stability of 1041.04 kg, Flow 4.05mm,
Stiffness 257 kg/mm, VFA 77.65% and VTM 3.36%.

Conclusively, 15 specimens being tested and the best ratio mix with Bitumen between Sludge and SBC shows
that the specimen P7 — P9 are more stable in terms of the Flow, VFA and VTM had passed the JKR Specification
1988, however it is not stable on the Stiffness which is less than 250 kg/mm. These results show that the SBC are
good mixture combination with Bitumen. Due to the slack in mixture bonding, specimen P13 — P15 give good
results to all JKR specification 1988 compliance. The ratio for the specimen P13 — P15 is Sludge 0.2% and SBC
0.3%.

From the results, indicates that the Sludge is not suitable to be mixed with Bitumen compared the mixtures of
Bitumen and SBC. The experiments results show that the specimen P4 — P6 with a composition mixture of Sludge
0.5% and SBC 0% and specimens P10 — P12 composition mixture of Sludge 0.3% and SBC 0.2%, does not
complied with the JKR specification 1988.

Last but not the least, the laboratory performance for P13 — P15 specimen should be proceed to a site
investigation to know how this modified bitumen react with weather and dynamic loads condition in real road
surface traffic usage.

9.0 CONCLUSION AND RECOMENDATION

For the overall results, the most suitable and optimum binder content for bitumen is 5% which have good mixture
with SBC 0.3% and Sludge 0.2%. The experiments of 15 specimens being carried out, only 3 of the tests comply
the JKR Specifications 1988 standard.

The results show that the mixture of SBC and Sludge have similarity characteristic with the bitumen that generates
1041.04kg loads stability. As a result, this modifies bitumen are recommended for low loads usage such as
creational track, jogging and running tracks, and; bicycle and motorcycles tracks. For future development of this
modified bitumen, more waste byproducts from the industries might help to reduce the costly 100% bitumen usage.
Sample preparations are considered important in this experiment, suitable sieving aggregate is 20mm is
recommended. The correct mixture of 5% of bitumen, 0.2% of SBC and 0.3% of Sludge gives good results, by

increased the amount of sludge might decrease the amount of bitumen usage.
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Publisistikamin Comiyyat Hoyatinda Oynadig Rol ------------ Konan Novruzov,

PUBLISISTIKANIN COMIYYOT HOYATINDA OYNADIGI ROL
Konan Novruzov?,

BDU jurnalistika fakiiltasinin Yeni media vo kommuniksiya

nazariyysleri kafedrasinin doktoranti

TEZ

Jurnalistika hor bir comiyystin hayatinda muhim rol oynayir. Bu rol bir n¢a istiqgamotdo xarakterizo edilo
bilor. Klassik nazoriyyoys gora, publisistika daha ¢ox maariflondirmak, bilgilondirmok vo oylondirmek
funksiyalarmi yerino yetirir. 9slindo iso publisistikanin giicii daha genis kontekstdon tohlil edilmolidir. Belo ki,
jurnalistika comiyyat hoyatinda hom do ictimi royi formalagsdirmagla, ictimai siiuru formalagdirmaqla, habelo
manipulyasiya ilo moagguldur. Mohz medianin faaliyysti ilo naticasindo comiyyatin bdyiik oksariyyatini idars etmak
miimkiin olur. Odur ki, adston xiisusilo on taleyiiklii anlarda jurnalistikanin foaliyystino diqqot daha da artir.
Xiisusilos siyasi qiivvalor 6z maraglarinin tomin olunmasi namins publisistikadan istifado etmoys baslayirlar. Bu

isa Oziinii pesokar jurnalistikadan vatondas jurnalistikasina qador ¢ox genis bir arealda gostorir.
Jurnalistikanin comiyyat hoyatinda oynadigi rol tesir dairasine gors bir nega yera béliine bilar:

1. Publisistikanin fordlars tosiri
2. Publisistikanin comiyyata tosiri

3. Publisistikanin beynoslxalq miinasibatlor sistemina tasiri

Hazirda yasadigimiz informasiya comiyyotinds yuxarida qeyd olunanlarin har birini aydin miisahide etmoak
mumkindir. Qeyd etmsliyik Ki, yenu medianin meydana ¢ixmasi ilo publisistikanin janr va formatinda yeniliklor
miisahids olunur. Hom janr, hom do format baximindan publisistika getdikco yenilonir, transformasiyaya moruz
qalir. Bunun on bariz niimunasi kimi sosial sabakslordoki statuslar1 gostormok olar. Bir ¢ox nazariyyagiya gora,

mohz bir ne¢a ciimlolik statuslar golacokds publisistikanin yeni formati kimi qobul oluna bilar.

Belolikla, publisistika ilo ictimai rays tosir getdikco daha da asanlasir, ol¢atan olur. Bu iso jurnalistikanin
comiyyat hayatindaki rolunu artirmagqla yanasi, ham do dezinformasiyalar, saxta xabarlar kontekstinda s6ziigedon

fenomenin dagidici silah kimi istifadasina do sorait yaradir.

3 Mail: n.kenan99@mail.ru ORCID: 0009-0003-3220-7276
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Media Tahsili Media Savadliligimi Artiran Zaruri Amil Kimi ------ Xatira HUseynova

,MEDIA TOHSILI MEDIA SAVADLILIGINI ARTIRAN ZORURI AMIL KiMi
Dosent Xatirs Hiiseynova
Filologiya tizrs folsafs doktoru
Baki Do6vlot Universiteti, Jurnalistika fakiiltosi,
Yeni media vo kommunikasiya nazeriyyesi kafedrasinin madiri

Media mshsulu (reklam, xabarlor, filmlar va s.) hadof kiitlonin ger¢okliys miinasibatimizi formalasdirir,
mioyyonlosdirir, hotta davraniglarini doyisdirir. Media savadliligi ho giin gqobul etdiyimiz yeniliklori tohlil etmoys,
togdim edilon faktlar1 arasdirib doqiq noticoyo golmoyo vo nohayot istifadoginin do yeni media kontenti
yaratmasina yardim edir. Ictimaiyyat aras1 kosilmodon yeni informasiyanin gebulunda, emalinda va dtiiriilmosindo
maraqlidir. Texnoloji inkisaf vo medianin ¢atimlilg1 naticaesindo comiyystin asas kasimi olan yeniyetmoalor vo

gonclor do medianin istehsal etdiyi melumatlarin hodofi olur.

Media tohsili olmayan tocriibasiz istifadogi lizerine yagan aramsiz informasiya selindo 6ziine lazim olan
molumati tapmaqda ¢otinlik cokir, aldanir, bozon do soxsi molumatlarini tohliiko garsisinda qoyur. Bir ¢ox hallarda
molumatin dogrulugu yoxlanmadan, qaynagin giivonli olub-olmadig1 aragdirilmadan xebor tirajlanir vo ya
yoxlanilmamig fakta dayanan miixtolif kontentlor yayimlanir. Bu sobabdon yeniyetmo va gonclorin mediadan
diizgiin istifadasini tomin etmok dnomlidir, yoni onlarin mediadan faydalanarken dogru resursu, doqiq molumati

secmak vardislorinin formalagmasi {iglin media savadliligia boyiik ehtiyac var.

Media savadliligmin todrisinin shomiyyatini zaruri edon amilllori nozardon kegirak. Medianin comiyyato
tosir giicliniin artmasi faktdir. Bu tosir giicliniin artmasi tohsil prosesinds do media vasitalorinin imkanlarindan
faydalanma hallarini artirir. Soxsin fordi inkisafinda da medianin rolu boyiikdiir — miixtolif seminarlar, onlayn
tolimlar, olverisli 6yradici vasitalar, agiq ensiklopediyalar bunlara misal ola bilar. Sadalanan iistiinliiklorle yanast,
tobii ki, media mokani ilk baxisdan colbedici goriino bilor. Amma unutmamaliyiq ki, bu mokan gonclori
radikalizmo, fasizmo, siddoto, nifroto yonolden matnlorlo durmadan “girklondirilir”. Istifadagilor bozen sosial
soboakalords heg bir fakta asaslanmayan uydurma molumatlar yayirlar. Texnoloji inkisaf 6zi ils bir ¢ox problemlor

do gotirmakdodor. Siini intellektin inkisafi bazon saxta xabarlorin yayilmasina da rovac verir.
Media tohsili gérmiis media savadli fard asagidaki bacariqlara sahib olur:

Saysiz-hesabsiz qaynaglarin oldugu media mokaninda dogru istiqgamat se¢a bilir;
Trolling, monipulyasiya v feyk xobarlorlo ugurla miibarizo aparmaq qabiliyysti qazanir;

Axtarig saytlarinda sorgular1 diizgiin yonlandirib informasiyani filtrdon kegirmoyi bacarir;

H w e

Nohayat, 6z0i do yeni media kontekstini yaradib yayimlaya bilir.
Bu baximdan belo naticoys golmok olar ki, yeniyetmo vo gonclorin media savadli yetigdirilmasi {igiin
moktoblords vo ixtisasindan asili olmayaraq ali tohsil ocaglarinda media tohsilinin todris programina salinmasi

vacibdir.

Acar sozlor: media tohili, media savadliligi, informasiya savadliligi, feyk xabor, manipulyasiya
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Televiziya va informasiya diplomatiyasi: miasir dévrds beynalxalq media siyasati----- Aynur Nasirova

Televiziya va informasiya diplomatiyasi: miasir dovrds beynalxalq media siyasati
Dosent Aynur Nosirova*
Filologiya elmlari tizra falsofo doktoru
Baki Dovlot Universiteti, Jurnalistika Fakiiltasi, Beynolxalq jurnalistika va informasiya siyasati kafedrasinin

mudiri

Qlobal diinyada media texnologiyalarinin siiratli inkisafi televiziyani beynolxalq informasiya siyasatinin bir
hissasina ¢evirib. Televiziya yalniz aylance vo molumatlandirma vasitesi olmagqla kifaystlonmir, eyni zamanda
oOlkalorin daxili vo xarici siyasotlorinds strateji alot kimi ¢ixis edir, milli madeniyyatin, siyasi ideyalarin va
beynolxalq imicin formalasdirilmasinda miihiim rol oynayir. Bundan slave, raqemsal media platformalart ils
sintezi televiziyanin ohato dairosini do genislondirib. Rogomsal texnologiyalarin inteqrasiyasi, informasiya
siyasatindo televiziya kanallarinin strategiyalari, televiziyanin ictimai royin formalasdirilmas: vo beynolxalq tosir
aloti kimi istifadosi, informasiya miharibasinds rolu da xiisusi vurgulanmalidir. Bu vasitolarlo global informasiya
siyasatinin miithim elementlorindon biri olan televiziya kanallar1 diinya ictimaiyyotinin diggotini mihiim
masaloalors yonaldir vo siyasi giindomi formalagdirir. Canli yayimlar, sosial sobakalords paylasilan video kontentlor

vo interaktiv formatlar iso televiziyanimn tosir dairesini daha da genislondirir.

Déovlatlor televiziya kanallarindan siyasi mesajlari yaymagq, raqib 6lkslors qarst informasiya hiicumlar1 hoyata
kecirmok, beynolxalq arenada moévqelarini giiclondirmok {igiin istifads edir. Televiziyanin bu sahadaki rolu hom
miisbat, hom do manfi reaksiya yarada bilar, bels ki, yayillan mslumatlar tez bir zamanda global ictimaiyysts ¢atir
vo ictimai royin formalagsmasina tosir gostorir. Mososlon, Qarabag miinaqisesi dovriinde beynoalxalq kanallarda,
xiisusan Tiirkiys televiziyalarinda yayimlanan materiallarin Azorbaycanin movqgeyinin beynslxalq alomdo

taninmasinda 6nami danilmazdir.

Beynolxalq televiziya kanallari diinya ictimaiyyatinin digqatini mithiim mosalalora yonoaltmok va siyasi giindomi
formalagdirmaqda boyiik tosiro malikdir. Bu kanallarin yayimladigi informasiyalar beynslxalq soviyyado genis
auditoriyaya catir. BBC, CNN, Al Jazeera, France 24, Rusya Today (RT) va s. kimi kanallar yalniz ayloncs va
xabar toqdim etmakls kifayatlonmir, hom ds siyasi, sosial va iqtisadi masalolora dair genis analitik programlarla

diinya ictimaiyyatinin maraq dairasindoki mosalalars tosir edir.

Beynolxalq televiziya kanallarinin miistaqil vo goarazsiz olmasi onlarin izloyicilora dogru va dolgun informasiya
togdim etmasine sorait yaradir. Yayimlarmda miixtolif movzulara dair xoborlori tohlil edorkan bir ¢ox dlko vo
madaniyystin nazor ndqtalarinin oksi onlarin global tosirini artirir. Beynalxalq televiziya kanallari 6lkolor
arasmdaki diplomatik miinasibatlorin inkisafinda va ya pozulmasinda da shamiyyatli rol oynaya bilar. Beynalxalq
televiziya kanallarinin giindomo gotirdiyi mdvzular, yalniz homin kanalin deyil, hom do onun yayimlandigi

olkolorin siyasi maraqlarini oks etdirir.

Televiziyanin toqdim etdiyi mdvzularin se¢imi ¢ox vaxt qglobal siyasi giindomin bir hissasi olur vo miixtolif

olkolordo bu mdvzulara dair miizakiralor yaradir. Masalon, tobii folakatlor, miiharibalar, iqtisadi bohranlar, insan

+ aynur.bsu@gmail.com https://orcid.org/0000-0002-2463-8813
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haqglar1 pozuntular1 va s. kimi mosalolor beynslxalq televiziya kanallarinda genis sokilde isiglandirilir. Siyasi
krizlor vo miiharibalor barade yayimlanan xabarler otrafinda miizakirslorin agilmasi 6lkslorin vo beynolxalq
toskilatlarin qorarlarina tasir edir. Bu mévzularin tohlili va togdimati tokco xobarlarden ibarat olmur, ham do ictimai
royin formalagdirilmasinda, siyasotgilorin vo dovlot bascilarinin faaliyyastine tozyiq gostorilmesindo miihiim
vasitoys ¢evrilir. Televiziya kanallarinin yayimladigi mévzular, miioyyon bir dovlatin vo ya beynolxalq toskilatin
movqgeyini formalagdiraraq, diinya ictimaiyyatinin o masaloys yanagmasimni miioyyon edir. Yaxin Sorqg, Rusiya-
Ukrayna miinaqisslori barads yayimlanan xoborlar, homin bolgadaki d6vlstlarin, beynoslxalq toskilatlarin va diinya
ictimaiyyatinin masalays olan miinasibatini milsyyanlosdirir. eynoalxalq televiziya kanallari, bu ciir masalslorin

isiqlandirilmasinda osas rol oynayir vo global ictimaiyyatin homin mdvzuya diqgetini yonoldir.

Televiziya kanallarinin qarsisinda duran osas c¢agirislar informasiya manipulyasiyasi veo yanlis moalumatlarin
yayilmasidir. Miixtolif modoniyyatlor vo comiyyatlor arasinda moalumat axinini tomin edon televiziya miiasir
informasiya diplomatiyasinin asasi olan dévlatlor vo beynalxalq aktorlar arasinda qarsiligl anlasma va dialog tgiin
miihit yaradir. Beynolxalq media siyasotindoki dinamikalar1 formalasdiraraq, qlobal ictimaiyyatin
molumatlandirilmasinda, siyasi miinasibatlorin giiclondirilmasinds va qarsiligh anlasmanim tomin edilmosinds

bdyiik rol oynayir.

Anahtar kelimeler: televiziya, beynalxalq media, informasiya siyasati, ictimai roy, informasiya miiharibasi.
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Yapay Zeka ve Klinik Karar Destek Sistemleri: Etik ve Yasal Sorunlar
Hande Haykir*, Dr. Ogr. Uyesi Zafer Yildiz**

Ozet:

Bu calismanin amaci, yapay zeka (YZ) destekli klinik karar destek sistemlerinin (CDSS) saglik hizmetlerinde
kullanilmasina iligkin etik ve hukuki sorunlar1 ele almaktir. Saglik alaninda yapay zekanin artan kullanimi, klinik
karar verme siireglerini doniistiirmekte, ancak ayni zamanda 6nemli etik ve hukuki sorular ortaya ¢ikarmaktadir.
Yapay zeka tabanli CDSS'lerin hasta verilerini islemesi, veri gizliligi ve giivenligi konusunda ciddi endiseler
yaratmaktadir. Ayrica, yapay zeka tabanli CDSS'lerin hatali kararlar vermesi durumunda sorumlulugun kime ait
oldugu belirsizdir. Yapay zeka algoritmalarmin ve veri setlerinin sahipligi ve kullanim haklar1 konusunda yasal
diizenlemelerin yetersiz oldugu goriilmektedir. Yapay zeka destekli CDSS'ler, saglik hizmetlerinin kalitesini
artirma potansiyeline sahip olsalar da, etik ve hukuki sorunlar bu teknolojilerin giivenli ve adil bir sekilde
uygulanmasini engelleyebilir. Bu nedenle, yapay zekanmn saglik hizmetlerine 6zellikle etik bir sekilde entegre
edilmesi i¢in kapsamli diizenleyici gergeveler ve kilavuzlar olusturulmalidir. Ayrica, saglik profesyonelleri ve

yapay zeka gelistiricileri arasinda siirekli igbirligi ve iletisim saglanmalidir.
Anahtar kelimeler:

Yapay Zeka, Klinik Karar Destek Sistemleri, Etik Sorunlar
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Biyolojik Veri Tabanlar1 Olusturulmasi Ve Yénetilmesi I¢in Yapay Zeka Tabanli Yontemler
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Mehmet Hakan Giizel*
Ozet:

Biyoloji alanindaki hizli veri {iretimi, geleneksel veri tabani yonetim sistemlerinin sinirlarini zorlamaktadir. Bu
zorluklarla basa ¢ikabilmek i¢in yapay zeka (YZ) tabanli yontemlerin biyolojik veri tabanlart olusturulmasi ve
yonetilmesinde kullanimi giderek artmaktadir. Yapay zeka teknikleri, bliylik miktarda ve karmagik biyolojik veriyi
isleyebilme, analiz edebilme ve bu verilerden anlamli bilgiler ¢ikarabilme yetenegi ile 6ne c¢ikmaktadir.
Aragtirmalar yapay zekd algoritmalarinin, genomik, transkriptomik, proteomik ve metabolomik veriler gibi ¢esitli
biyolojik veri tiirlerini etkili bir sekilde analiz edebilme yetenegine sahip oldugunu gostermektedir. Yapay zeka,
veri entegrasyonu, veri temizleme, veri normalizasyonu ve veri tabani tasarimi gibi asamalarda 6nemli katkilar
saglayabilir. Otomatik veri etiketleme ve siniflandirma sistemleri, veri tabanlarinda tutarlilik ve dogruluk saglama
konusunda ise 6nemli rol oynayabilir. Yapay zekd, siirekli olarak artan veri hacimleri ve karmasikligiyla basa
cikabilme yetenegi ile biyoloji alanindaki arastirmacilara onemli katki saglayabilir. Yapay zekd tabanh
yontemlerin biyolojik veri tabanlar1 olusturulmasi ve yonetilmesindeki rolii, biyomedikal arastirmalarda ve tibbi
uygulamalarda 6nemli yenilik¢i adimlar saglamaktadir. Bu yontemler, veri yogun alanlarda bilgi kesfi ve

anlamlandirma Kapasitesini artirarak biyolojik bilimlerde ileri diizeyde aragtirmalar yapilmasina olanak taniyabilir.

Anahtar Kelimeler:Yapay Zeka, Biyoloji, Veri Tabani

Yapay Zekamn Madde Bagimhihg ile Micadelede Kullamilabilirligi Uzerine Bir Arastirma--------- Omer
Faruk Cetinkaya, Zafer Yildiz

Yapay Zekanm Madde Bagimliligi ile Miicadelede Kullanilabilirligi Uzerine Bir Aragtirma
Omer Faruk Cetinkaya*, Dr. Ogr. Uyesi Zafer Yildiz**

Ozet:
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Bu calismanin amaci, madde bagimliligi ile miicadelede yapay zekd (YZ) teknolojilerinin nasil
kullanilabilecegini arastirmak ve bu teknolojilerin potansiyel faydalarini, zorluklarini ve sinirlamalarmi
incelemektir. Yapay zekanin bagimlilik tedavisi, onleme ve rehabilite etme siireclerinde sagladigi katkilar
yadsinamaz dneme sahiptir. Literatiir taramas1 ve vaka analizleri ile yapay zekanm bagimlilik alanindaki mevcut
uygulamalar1 ve kullanim alanlar1 incelenmistir. Bu aragtirma dogrultusunda yapay zekanin, biyuk veri kiimelerini
analiz ederek madde bagimlilig riskini tahmin edebilecegi ve bu sayede, erken teshis ve miidahale imkanlarini
artirabildigi gorilmistiir. Yapay zekd destekli mobil uygulamalar ve giyilebilir cihazlar ile fizyolojik ve
davranigsal veriler toplanarak bagimlilik belirtileri izlenebilir ve erken teshis imkan1 saglanabilir. Yapay zeka,
madde bagimlilig: ile miicadelede 6nemli bir potansiyele sahiptir. Erken teshis, kisisellestirilmis tedavi planlari ve
stirekli destek sistemleri saglayarak bagimlilik tedavisinin etkinligini artirabilir. Ancak, yapay zekanin bu alanda
etkin bir sekilde kullanilmasi icin veri gizliligi, etik sorunlar ve algoritma Onyargisi gibi zorluklarin asilmasi
gerekmektedir. Yapay zekanin bagimlilikla miicadelede etkin bir sekilde kullanilabilmesi igin kapsamli

arastirmalar ve diizenlemeler gereklidir.

Anahtar Kelimeler:Yapay Zeka, Madde Bagimliligi, Bagimlilikla Micadele

Yapay Zeka Kullammimin Saghk Cahsanlarmn is Y (ikii Ve Performanslar Uzerine Etkisi -------- Emre
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Yapay Zeka Kullanimmnin Saglik Calisanlarmin Is YUkii Ve Performanslar1 Uzerine Etkisi
Emre Kemal KARDAN
Sivas Cumhuriyet Universitesi, Sosyal Bilimler Enstitiisti, Saglik Kuruluslar1 Yéneticiligi
Yiiksek Lisans Ogrencisi
emrekardan@gmail.com
Orcid :0009-0000-5622-2751
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Ozet

Giiniimiiz gelisen teknolojileri igerisinde uygulanan yapay zeka, saglik hizmetleri dahil pek ¢ok alanda
kullanilmaktadir. Yapay zeka; makinelere akil yiiriitme yetenegi kazandiran ve bunun yani sira makinelerin
problem ¢dzme, kelime ve nesneleri ayirt edebilme ve kendi kendine karar tretebilme gibi kognitif fonksiyonlar1
yani kavramaya iliskin biligsel fonksiyonlar1 yerine getirmek adina programlanmis makinelerde insan zekasinin
bir simulasyonu olarak ifade edilebilir. Makinenin 6grenmesi, dogal dil isleme, yapay sinir aglari, bilgisayarla goru
yapay zekanin odaklandigi disiplinler arasindadir.( Hashimoto 2018: 70-76 ). Yapay zekanin ana avantajlari is
yikiinl azaltmasi, sirecleri hizlandirmasi ve zaman ekonomisi saglamasidir.(Giizel vd, 2022:509). Ozellikle tibbi
gorintileme, genetik arastirmalarda, operasyonal siiregler ve hasta verilerinin analizinde yapay zeka kullanimu,
daha hizl ve dogru sonuglar elde etmeyi saglamaktadir. Yapilan ¢alismalarda yapay zekanin saglik ¢alisanlarinin
verimini ve is doyumunu artirdigi g6zlemlenmistir. (Shinners vd, 2020:1230). Saglik uygulamalarinda Tiirkiye’de
yapay zeka kullanima érnekler; Aile Hekimligi Bilgi Sistemi (AHBS), Merkezi Hekim Randevu Sistemi (MHRS),
MEDULA Sistemi, 17 Kasim 2019 yilinda ortaya ¢ikan Covid Pandemisiyle birlikte, Tele Tip uygulamalari, yapay
zek destekli uzaktan uygulamalar, saglik ¢ozimlerinin cazip hale gelmesine, Turkiye de artan niifusa bagh olarak
saglik ¢alisanlarinin is yuklerinin azaltilmasi ve performans diizeylerinin yikseltilmesinde son yillarda ¢ok buyiik
katkilar saglamaktadir. Tirkiye’de Saglik hizmetleri uygulamalarinda, Yapay zeka teknolojisinin saglk
calisanlarinin is yiikii ve performanslarina etkisi iizerine Literatiir de arastirma ve istatistik boyutunda ¢ok fazla
calisma yapilmadigr gozlemlenmistir. Bu baglamda sunulan bildiri ile yapay zeka kullanimmin, saglik
calisanlarinin is yiikii ve performanslar iizerine ne derece de etki ettigi ve yapilacak olan galigma ile literatiire

katki sunabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Yapay Zeka, Saglik, Saglikta Yapay Zeka
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THE EFFECT OF ARTIFICIAL INTELLIGENCE USE ON THE WORKLOAD AND PERFORMANCE
OF HEALTH CARE WORKERS

Abstract

Artificial intelligence embedded in today's hardware technologies is used in many areas, including
healthcare. Artificial intelligence; Machines have been given the ability to reason, as well as cognitive functions

such as problem solving, distinguishing words and signs, and making decisions on their own. Technically, it can
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be expressed as a simulation of human intelligence in programmed machines to determine the location of nutrition.
Machine learning, natural language processing, artificial neural networks, computer vision are among the
disciplines on which artificial intelligence focuses. (Hashimoto 2018: 70-76). The main competence of artificial
intelligence is to reduce the share of work, speed it up and provide time economy. (Giizel et al, 2022:509). The use
of artificial intelligence, especially in medical imaging, genetic research, operational systems and analysis of
patient data, enables faster and more accurate results. It has been observed that artificial intelligence increases the
income and job satisfaction of healthcare workers. (Shinners et al, 2020:1230). Artificial intelligence options in
Turkey in healthcare applications; Family Medicine Information System (AHBS), Central Physician Appointment
System (MHRS), MEDULA System, along with the Covid Pandemic that emerged on November 17, 2019, Tele
Medicine programs, artificial intelligence supported remote applications, health solutions have come to Turkey,
albeit to a small extent. In recent years, it has made great contributions to reducing the workload of healthcare
professionals and increasing the level of performance due to the increasing population. Literature research and
statistical results have observed that not many studies have been conducted on healthcare practices in Turkey and
the impact of artificial intelligence technology on the workload and performance of healthcare professionals. The
integration of artificial intelligence with this flexible presentation, the extent to which it affects the workload and

performance of healthcare workers, and the contributions that the literature can provide with the study to be done.

Keywords: Artificial Intelligence, Health, Artificial Intelligence in Health
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Abstract. The study of Innovative Solutions and Emerging Technologies for the Sustainable Tourism Industry
examines innovative solutions and emerging technologies that enhance sustainability in the tourism industry. This
conceptual study employs a qualitative approach, the research analyses the effectiveness of digital platforms, Al-
driven resource management, and eco-friendly innovations in promoting sustainable tourism practices. The
qualitative data refers based on secondary sources such as research papers, journal articles, websites etc. The
critical literature-based study leads to and indicates that these technologies improve visitor experiences, support
environmental conservation, and generate economic benefits, demonstrating the potential of technology to address
sustainability challenges according to SDGs. The study offers a framework for integrating these tools to aid

policymakers, industry stakeholders, and academics in fostering responsible tourism growth.

Keywords: Sustainable Tourism, Emerging Technologies, Al, Eco-Friendly Innovations, Resource

Management, Tourism Development
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foaliyyot gostordiyi bolgodoki hadisolori digget morkozine alirdisa, globallagsma ilo birlikdo insanlarin diinyadaki
hadisolordon xobardar olma ehtiyaci medianin sorhodlori asaraq beynolmilogmosino sobab olmusdur. Bunun
naticasindos do informasiyanin oldo edilmasi va istehsali morholasi do zamanla bu istigamotds inkisaf etmisdir.
Beynolxalq medianin ilk niimunalari xabar agentliklori olmusdur. ikinci Diinya miiharibasindon sonra ABS-
n bir ¢ox sahads oldugu kimi, kommunikasiya sahasinds do Ustiinllyl ols kegirmasi bu zamana qadar hakim mévqedo
olan Reuters vo France Press (AFP) kimi agentliklorinin nisbaton geri planda qalmasima gotirib ¢ixarmigdir. Belo ki,
beynoalxalq arenada sorbast informasiya axmini miidafis edon ABS asasini qoydugu Associated Press (AP) agentliyi
ilo digoarlari ilo rogaboatdo Ustlinllyll olds etmisdir. Osas funksiyasi xobar va ya xabar (iglin lazimi matreallar1 toplamag,
onlar1 miixtolif formatlarda istehsal etmok vo hadofauditoriyaya, maraqli taraflors, abunagilors yaymaq vo miistorilora
satmagq olan xabor agentliklori inkisaf edon har bir yeni texnologiya ilo ayaqlagsmagi bacarmigdir (Sahin, 2013, s. 197).
Kommunikasiya texnologiyasinin inkisafi, siyasi bloklarin dagilmasi vo investisiya dovriyyosinin
asanlasmasi beynolxalq media organlarinin basqa 6lkalords niimayondsliklor agaraq, mozmun istehsali prosesi ilo
mosgul olmasina va diinyanin miixtalif 6lkolorindo yasayan milyonlarca insana ¢atmasina sorait yaratmigdir (Artun,
2016, s. 12). Beynolxalq media orqanlari, hamginin hoyata kegirdiklori satinalmalar vo birlogsmalor vasitasi ils istehsal
resuslari ilo paylagim kanallar1 arasinda slage yaradaraq daha tez vo az xorclo daha genis auditoriyaya xitab edo
bilmisdir (Kadioglu, 2014, s. 25).
Beynolxalq media orqanlarinin hoyata kegirdiklori satinalmalar1 voya birlosmolorin sobablorini agagidaki
sokildo siralamaq miimkiindiir:
1. Potensial risklori boliismok;
Sinerji effekti yaratmag;
Vergi tstinlitklorindon yararlanmag;

Xorclori azaltmag;

2
3
4
5. Roaqabat gabiliyystini artirmag;
6 Maliyys yeniliklorindon faydalanmag;
7 Texniki molumat axinini siiratlondirmok;
8 Kapital giiclondirarak daha gucli olmaqg (Aytekin, 2016, s. 426-427).
Butun bunlar beynslxalq media qurumlarmimn daha da giiclonmesina va tosir dairasini geniglondirmasine sorait
yaratmigdir.
Beynolxalq media qurumlarinin daxili strukturuna va is Gslubuna nazar salindiginda bir-birlari il slagsli bir
nega tendensiyanin oldugunu gérmok mumkuindir. Bels ki, miilkiyystlorini giiclondirmays ¢alisan beynalxalq media
qurumlari artiq bir platformada ¢ox sayida miixtalif formatli mazmunlarla yanasi, eyni zamanda bir nega platformada

tok mozmunu da toqdim edos bilirlor. Platformalar arasinda kommunikasiya moahsullarinin bu axici harakati reklam

golirlorini artirmagq Uglin auditoriyalarin fardilogdirilmasini va seqmentlogdirilmasini tagviq etmisdir (Leandros, 2011).

Acar sozlor: media, kommunikasiya, auditoriya, xobar agentliklari, platforma, roqabot
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Saglik Kuruluslarinda Yapay Zeka Uygulama Alanlarinin incelenmesi.....Mehmet Oguz PERCIN
ORCID: 0009-0009-2740-0606
Sivas Cumhuriyet Universitesi Sosyal Bilimler Enstitiisii / Saghk Kuruluglar Yoneticiligi Ana Bilim Dal

Her ne kadar Yapay zeka giinimuzin konusu olsa da ,konunun ézii 90’11 yillara dayanir. Insanoglu, giinliik
hayattaki islerini hafifletmek ve zaman tasarrufu adina hep bir arayis i¢inde olmustur. Zaman iginde yapilan tiim
buluglar ve iiretilen her tiirlii ara¢ gere¢c bunun sonucudur. Giiniimiiz sartlarinda ise Yapay zekanin en insancil
kullanim alan1 saglik kuruluslaridir. Yapay zeka destekli Radyolojik goriintiileme sistemlerindeki basar1 orani her
gecen giin artmaktadir. Calistigim hastanedeki yapay zeka destekli tomografi raporlarmin , fiziksel olarak
goruntdleri izleyen doktorlarin ¢gikarmis oldugu sonuglarla yiiksek oranda esdegerlik gostermesi giivenilirligini
artirmaktadir. Niikleer Tip alaninda PAT\BT goriintileme sistemlerinde hastamin iki goriintiisii arasinda
karsilagtirma yapan yapay zeka uygulamalari hastanin olast niiks ve yayilim siireglerinin takibi agisindan énem
arz etmektedir. Son yillarda saglik kuruluslarinda kullanima sunulan tibbi cihazlar ve teknik donanimlar bir
bilgisayar yazilimi tarafindan yonetilen yapay zeka destekli hale gelmislerdir. Uroloji béliimiinde kullanilan tas
kirma cihazlarinda kullanilan yapay zeka destegi bobreklerde bulunan tasm, islemlerden sonra ne durumda
oldugu kiyasini yaparken bize etkili bilgiler vermektedir. Bu alanda en giizel érneklerden biride kisiye ait rontgen
filmlerinin arasindaki farki hesaplayarak hastanin tedavi siireci ile ilgili gozlemde bulunabilmektir.

Gerek giiniimiizde iiniversitelerimizde agilan Yapay zeka gelistirme ile ilgili boliimler, gerekse 6zel
sektoriin bu konuda yapmakta olduklar1 gelistirme galismalar1 yakin gelecekte Yapay zekanin hayatimizda daha
yogun bir sekilde hayatimiza dahil olacagini gostermektedir.

Sonug olarak; Yapay Zeka uygulamalarinin insanligin gelecegine sirayet edecegi ¢ok aciktir. Ancak
insanlarin m1 yapay zekay1 kontrol edecegi, yapay zekanin m1 insanlar1 kontrol edecegi konusu sinirlar1 ¢ok iyi
belirlenmelidir.
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	December 22, 2024 Author Information Participating In The Symposium

