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ABSTRACT

This study examines how the relationship between artificial intelligence (AI)
and education in scientific literature is evolving around common key
concepts. For this purpose, the science mapping method was employed. Data
were obtained from the Web of Science Core Collection. The search terms
included “artificial intelligence,” “education,” “instruction,” and “teaching,”
as well as "OpenAl" "ChatGPT," and "Chatbot." Bibliographic data from
14,682 scientific documents were extracted, forming the dataset for this study.
Analyses were conducted using the VOSviewer software tool, and co-
occurrence analyses were performed on the data. These analyses produced

i

both co-occurrence maps and detailed outputs. With the contribution of these
outputs, the general and emerging concepts in the map were identified. The
results indicate that the Al-education relationship is predominantly discussed
in the context of instructional methods rather than as a technology or tool. In
recent years, this discourse has particularly enriched and deepened in related
fields, learning environments/contexts, issues/skills related to teaching and
learning, and research. This richness supports the Al-education relationship
from pedagogical integration, applicability,
Additionally, it strengthens the theoretical foundations of this relationship by
linking it to educational technology and incorporating socio-psychological
elements. However, there remains potential for further development in areas
such as impact dynamics and human-AlI collaboration.
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Introduction

It is increasingly clear that artificial intelligence has evolved from merely being a tool or
support in educational technology to becoming a transformative force (designer and
developer) in its own right. This significant shift is redefining the relationship between
education and technology, transitioning from simply using technology to engaging in a
collaborative partnership. To understand the scope and nature of this collaboration, an
effective approach is to examine the perspectives of various scientific disciplines on the Al-
education relationship from a broad and holistic viewpoint.

Artificial intelligence (AI), defined as information and communication technology with
human-like intelligence and learning capabilities, is rapidly advancing today. Various studies
and reports highlight Al as a potential solution to fundamental issues in contemporary
education systems, such as the shortage of qualified teachers, access to learning resources, and
student underachievement (Davies et al., 2020; Miao & Holmes, 2021; OECD, 2021; Seldon &
Abidoye, 2018). However, other studies also address risk factors associated with Al in
education, focusing on aspects such as the purposes of Al use, its application contexts, the
users (individuals, institutions, or industries), and the levels at which it is employed (such as
students, classrooms, learning communities, collaborative networks, international
communities.) (Arslan, 2020; Becker, 2017; Chassignol et al., 2018; Davies et al., 2020).

Holmes et al. (2019) classify the relationship between AI and education into three categories:
learning with Al, learning about Al, and preparation for Al In this classification, learning with
Al refers to the use of Al-supported tools in the learning process. A contemporary example is
personalized learning environments that offer tailored learning pathways based on individual
learning preferences, speeds, and needs. Al holds significant potential in both understanding
students and their learning preferences, as well as in developing alternative learning pathways
for these environments (Huang et al., 2023; Kay, 2023; Li & Wong, 2023). Moreover, learning
with Al has been a longstanding component of the Al-education relationship, discussed at
least since the 1950s, with its origins tracing back to early teaching machines developed by
Pressey and his followers in the 1920s. In 1958, Skinner developed teaching machines that were
among the first examples of computer-based individualized instruction at a time when
computers were not yet widely used. This pioneering work laid the groundwork for
contemporary applications such as personalized learning and Al-supported intelligent
education systems. Scientific research on Al in education intensified from the 1980s onwards,
with learning with Al becoming a focal point of these studies (Benjamin Jr, 1988; Holmes et al.,
2019; Skinner, 1958; Watters, 2021). Today, Al can enhance the quality of course content,
learning resources, and instructional materials. It provides highly detailed information on
student performance, instructional effectiveness, curriculum design, and teacher efficiency.
Through big data analysis, Al can offer rich, comprehensive, and detailed data for monitoring
and improving educational systems and delivery services. At this point, learning with Al also
focuses on the ethical, equitable, and inclusive use of Al in education (Miao & Holmes, 2021).

Learning about Al involves enhancing the knowledge and skills related to Al for students and
educators at primary, secondary, and tertiary levels. This encompasses both technical and
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pedagogical aspects. On the technical side, it includes Al technologies and methods (such as
natural language processing and machine learning), as well as the fundamental statistics and
coding that underpin the content of the Al field (Miao & Holmes, 2021). On the pedagogical
side, it concerns how Al should be learned and taught, addressing not only the learning
environments and components but also the individual and sociocultural factors that influence
Al learning (Allen et al., 2022; Chai et al., 2022; Lin et al., 2024; Wang et al., 2022). Preparation
for Al focuses on society's readiness for the potential impacts of Al on daily and professional
life, essentially referring to AI literacy. This literacy is highlighted as a significant
responsibility of contemporary educational systems (Miao & Holmes, 2021; Stolpe &
Hallstrom, 2024; Wang et al., 2023).

When evaluated from the instructional design perspective, it becomes clear that the current
approach to developing Al-supported learning environments is fundamentally based on
existing learning theories, particularly regarding how Al affects human learning. This
viewpoint emphasizes the interaction between individuals and Al tools, highlighting their
competencies and needs through the lenses of the sociocultural learning approach, as well as
theories like self-efficacy and self-determination (Chu, 2020; Wu, 2023). However, Wu (2023)
argues that existing theories may fall short of fully capturing the implications of this significant
innovation on learning, along with its potential advantages and drawbacks. This gap
necessitates the creation of accurate and effective learning environments. Consequently,
similar to all major advancements, Al technology is poised to transform our communication
methods, interaction styles, and learning processes. Moreover, findings indicate that the
incorporation of Al into teaching processes—especially when guided by sociocultural
frameworks such as self-determination theory —can enhance engagement and inclusivity for
both students and educators (Chiu, 2020; Xia et al., 2022). However, such studies remain
largely experimental. The integration of Al in education brings with it several uncertainties
due to the evolving nature of this technology and its capacity to interpret individual
perceptions, idea formation, decision-making processes, and various emotions (Muhie &
Woldie, 2020).

This transformative journey will inevitably shape itself around questions regarding how Al
will impact our learning and teaching processes, educational institutions and systems, and
ultimately, individuals and society. In this context, Zawacki-Richter et al. (2019) highlight
several components that underscore the disconnect between the technological advancements
occurring in the field of Al today and our current educational practices and pedagogical
perspectives:

1. Lack of Pedagogical Integration: There is a disconnect between Al developers and
educational practitioners. Al tools are designed and utilized based on technological
capabilities rather than pedagogical needs and innovations. The theoretical reflection
of the field of educational technology on the pedagogical use of Al is still insufficient.

2. Evidence of Impact: Although promising studies demonstrate the potential of Al in
education, comprehensive, long-term studies showecasing its effectiveness across
various educational settings are still limited.

3. Professional Development: Teachers and educators require professional development
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and support to effectively utilize Al tools in learning environments.

4. FEthical and Equity Concerns: The impacts of AI on human life and the ethical issues it
may raise are not yet fully understood, and effective solutions to these issues have yet
to be developed. Integrating Al in its current form into educational environments will
carry these unresolved challenges into the learning space.

The big picture reveals that uncertainties still exist regarding how AI can be leveraged for
educational advantage and its significant impact on teaching and learning processes.
Questions about the near future persist, including the potential effects of Al systems on
people's lives, how data security and user privacy will be safeguarded, how transparency,
inclusivity, and equality in algorithms will be achieved, and how biases and discrimination
will be addressed (Aiken & Epstein, 2000; Bake et al., 2019; Jobin et al., 2019; Peters, 1970; Zhai
et al., 2021).

The relationship between Al and education today encompasses deep connections with cultural
and socio-psychological backgrounds, extending far beyond the mere interaction of teaching,
learning, and technology. Sharples (2023) emphasizes that the use of Al in education should
involve more than just adjustments to existing language models for educational purposes; it
must also encompass fundamental human rights, learning and instruction sciences, the
experiences of teachers, the diversity of learners, ethics, and collaborative efforts addressing
all these dimensions. Moreover, the changes that Al has brought about, or will bring about, in
the nature of scientific disciplines will naturally affect the teaching of those disciplines.
Therefore, it is crucial to consider this diversity to fully understand the relationship between
Al and education. In this regard, addressing the perspectives of science on this relationship
with a holistic view emerges as a key solution. Thus, the relationship between AI and
education can be revealed with its structural and functional components in a multi-layered,
multi-faceted, and multi-sided manner (Baker, 2000). Such an approach can also foster the
potential for collaboration among Al developers, educators, and educational researchers based
on common assumptions and concepts. From this perspective, this study examines the
common concepts underlying scientific texts on the relationship between artificial intelligence
and education and explores how this conceptual pattern has evolved over time.

Method

The study utilizes the science mapping method, a key research approach within the field of
bibliometrics. Science mapping, or bibliographic mapping, involves analyzing bibliographic
data related to scientific texts through mathematical and statistical approaches to illuminate
the nature and trends of scientific disciplines. This method enables the examination and
visualization of term and relationship structures based on authors, institutions, countries,
keywords, or citations derived from sources such as scientific databases (Bardaka et al., 2019;
Cobo et al., 2011; Morris & Van DerVeer Martens, 2008; Pritchard, 1969). In this study, the
science mapping method has been employed to gain a comprehensive understanding of how
the concepts and relationship structures of the Al-education relationship are evolving.

The data were extracted from the Web of Science (WOS-Core Collection) database on June 4,
2024. The search field “Topic,” which includes titles, abstracts, and keywords, was preferred
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for this purpose. Using an approach similar to snowball sampling, the initial search employed

the term “artificial intelligence and education,” which was then expanded based on the

database's suggestions and a review of relevant research. This process revealed that the

relationship between Al and education has been extensively studied using terms such as

instruction, teaching, “ChatGPT,” “Chatbot,” and “OpenAl” Consequently, these terms were

included in the search criteria. It was also noted that “learning” was predominantly used as a

technical term (e.g., machine learning, deep learning) rather than in the context of education

within Al In educational contexts, “learning” is generally used in conjunction with

“education” or “teaching.” Therefore, the term “learning” was excluded from the search. The

search string used in the study is as follows:

[(“artificial intelligence” and education) or ("artificial intelligence” and instruction) or
(“artificial intelligence” and teaching) or (Al and education) or (Al and instruction) or (Al
and teaching) or (OpenAl and education) or (OpenAl and instruction) or (OpenAl and
teaching) or (ChatGpt and education) or (ChatGpt and instruction) or (ChatGpt and
teaching) or (Chatbot and education) or (Chatbot and instruction) or (Chatbot and
teaching)].

As a result of the search, access was gained to 14,682 scientific texts. Bibliographic data for

these texts were extracted from the database using the “full record and cited references”

content and recorded accordingly; thus, the dataset for the study was created. General

information about the accessed texts is presented in Table 1, while their distribution over the

years is illustrated in Figure 1.

Table 1

General Information about the Data

Search
period

Types of
documents
accessed

Main WOS
categories

1967-2024

article (58,26%), proceeding paper (22,20%), review article (7,33%), early access (5,60%),
editorial material (3,18 %), book chapter (1,18 %), letter (0,93%), book review (0,39%),
meeting abstract (0,38%), book, data paper, bibliography, news item, note (0,55%).

Education Educational Research (20, 77%), Computer Science Artificial Intelligence
(13,07%), Computer Science Interdisciplinary Applications (10,91%), Computer Science
Information Systems (10, 18%), Engineering Electrical Electronic (8, 71%), Computer
Science Theory Methods (8.26%), Education Scientific Disciplines (7,90%),
Telecommunications (4,51%), Computer Science Software Engineering (4,01%), Health
Care Sciences Services (3,188%), Medicine General Internal (2,83%), Public
Environmental Occupational Health (2,71%), Medical Informatics (2,47%), Computer
Science Cybernetics (2,35 %), Radiology Nuclear Medicine Medical Imaging (1,91%),
Management (1,85%), Environmental Sciences (1,82%), Surgery (1,81%), Robotics
(1,70%), Green Sustainable Science Technology (1,67%), Psychology Multidisciplinary
(1,66%), Social Sciences Interdisciplinary (1,66 %), Business (1, 61 %), Information
Science Library Science (1,60%).
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Figure 1

Distribution of Accessed Texts by Year
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Analyses were conducted using the WOSviewer 1.6.18 software tool (van Eck & Waltman,
2022). WOSviewer is a frequently preferred tool in bibliometric mapping studies. It can
generate maps that reveal the weight of terms, relationships between terms, and their temporal
changes within the examined bibliographic dataset. Additionally, it provides comprehensive
outputs containing detailed information for each map, such as term occurrences, average
publication year, and total link strength (Bardakc: et al., 2019). In this study, both the maps
and detailed outputs were utilized.

Co-occurrence analyses were carried out on the data. It is a type of analysis that reveals the co-
occurrence patterns of terms, the most frequently used terms within these patterns, their
interrelations, and temporal changes based on information such as keywords, titles, or
abstracts included in the dataset (Callon et al., 1983; van Eck & Waltman, 2022). In this study,
co-occurrence analyses focused on author keywords. The analysis process employed the full
counting method. In full counting, each term under analysis, or in this study, each author
keyword, is treated equally with a value of 1 (van Eck & Waltman, 2022). Consequently, the
co-occurrence map is produced based on the frequency of the term's appearance across
different studies and is not normalized with parameters such as the number of authors.

In science mapping studies, a critical stage requiring careful consideration is the establishment
of cut-off points (or selection criteria) for the maps to be produced. If the cut-off point is not
set properly, the resulting maps can become extremely complex, difficult to interpret, and may
even obscure important terms. This situation significantly complicates the understanding and
interpretation of the maps. In this study, the focus was on ensuring clarity while preserving as
much detail as possible. By experimenting with different cut-off points, the aim was to obtain
the most comprehensible map that includes the greatest number of terms and relational
structures. Therefore, a cut-off point was established so that each term to be included in the
map appeared in the keywords of at least 20 documents. The dataset contained a total of 27,505
keywords. After setting the cut-off point, 316 terms were included in the map. Additionally,
when examining the link strength of these terms within the co-occurrence map, it was found
that they constituted approximately 74% of the total weight, indicating a high level of
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representativeness. Besides the co-occurrence map, detailed outputs were also utilized in the
study without applying any cut-off limitations.

Results

Figure 2 presents the co-occurrence map. Table 2 lists the top 25 most common terms on the
map. Upon examining the map, it is evident that the three most common terms, apart from the
search terms, are “machine learning,” “deep learning,” and “higher education.” Although technical
terms related to generative artificial intelligence are prominent among the top 25, those related
to education and instruction also hold significant weight.

In the co-occurrence map, five fundamental clusters are represented by different colors. The
first cluster revolves around the term "artificial intelligence," encompassing technical terms
such as machine learning, deep learning, automation, object learning, convolutional neural
networks, and reinforcement learning. Additionally, this cluster includes terms related to
research processes, such as big data and data mining, as well as terms from medical education.

The second major cluster is centered around the term "education," establishing connections
with terms like learning, teaching, training, technology, curriculum, assessment, student,
critical thinking, creativity, design, cognition, as well as future and innovation. The third
cluster is shaped around the term "higher education." A detailed examination of this cluster
reveals components of learning methods and environments, including e-learning, blended
learning, personalized learning, adaptive learning, mobile learning, learning analytics,
STEAM, and intelligent tutoring systems. Strong connections are also observed regarding the
integration of artificial intelligence into higher education, with relationships to terms such as
Al in education, Al training, and Al literacy. Additionally, terms related to educational
innovation and digital transformation are present in this cluster.

The fourth cluster revolves around the term "ChatGPT," primarily connecting with technical
terms such as natural language processing and large language models, as well as applications
like OpenAl and Bard. Furthermore, this cluster includes educational codes related to medical
education, patient education, academic integration, and ethical codes such as plagiarism and
Al ethics. The fifth cluster demonstrates a relationship structure centered around the term
"ChatBot," based on health education and sociopsychological characteristics. In this context,
terms like COVID-19, Al-based chat applications, telehealth, mobile health, e-health, public
health, mental health, medical students, medication, anxiety, attitudes, perceptions,
acceptance, prevention, and trust are highlighted. This cluster also encompasses terms
associated with research processes, such as surveys and knowledge.
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Table 2

The Top 25 Most Common Terms
artificial intelligence” big data
education” virtual reality
machine learning learning*
ChatGPT" covid-19
Chatbot’ teaching*
deep learning neural networks
higher education learning analytics
medical education assessment
natural language processing training
e-learning augmented reality
generative A" robotics
large language models educational technology
Ethics

Note. * The search terms

Figure 3 presents the temporal changes in the co-occurrence network. Upon examining this
change, it is evident that there has been significant expansion in both technological and
educational terms over time. This expansion includes terms such as higher education,
transformation in higher education, sustainability, and the integration of artificial intelligence
into education, which have been added to the map along with 2022. In the period of 2023,
sociocultural variables are significantly included, and a notable diversification is observed in
the integration of artificial intelligence into education and academic life, as well as in related
ethical codes.

To better understand the changes over time in the co-occurrence map, an attempt has been
made to classify general and emerging terms through detailed outputs. It has been observed
that co-occurrence terms can be grouped under headings such as technology, related fields,
environment/context, topics/skills, research, innovation/sustainability, audiences, and ethics.
In this classification, the criteria for general terms include appearing in at least 20 documents,
having a total link strength of 50 or more, and an average publication year of less than 2021.5 (Jun
2021); for emerging terms, the criteria are appearing in at least 10 documents, an average publication
year of 2021.5 or more, and a total link strength of 25 or more. The results are presented in Table 3.
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Figure 3
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General and Emerging Terms

General

Emerging

Technology

Related Fields

Environment/
Context

Topics/Skills

affective computing, algorithms, artificial
intelligence/Al”, artificial neural network, augmented
reality, automation, cloud computing, computational
modelling, computer vision, conversational agents,
decision support systems, diagnosis, emotion
recognition, expert systems, fuzzy logic, human-robot
interaction, ICT, intelligent systems, Internet of things
(IOT), natural language processing, neural networks,
optimization, prediction, programming genetic
algorithm, reinforcement learning, robots, robotics,
sensors, simulation, speech recognition, virtual
reality, visualization.

computer science, computer science education,

culture, distance education, education®, learning?,
teaching®, training, employment, engineering,
engineering education, healthcare, health education,
mathematics, mathematics education, online
education, ontology, pedagogy, physical education,
science, science education, surgery, teacher education.

active learning, adaptive learning, blended learning,
collaborative learning, computer-aided instruction,
curriculum design, distance learning, educational
robotics, e-learning, evaluation, games, gamification,
game-based learning, intelligent tutoring systems,
knowledge management, mobile health, mobile
learning, monitoring, MOOC, personalization,
personalized learning, project-based learning, self-

regulated learning, serious games, stem, telemedicine.

accessibility, anxiety, attitudes, cognition,
collaboration, communication, computational

adaptive systems, algorithmic bias, attention mechanism, automated writing evaluation,
BARD, BERT, blockchain, Chatbot*, ChatGpt*, Citespace, code generation, conversational Al,
convolutional neural networks/CNN, deep learning, deep reinforcement learning, digital twin,
edge computing, extended reality, face recognition, facial expression recognition, feature
extraction, feature selection, federated learning, generative adversarial networks, generative
ai, generative pre-trained transformer, GPT, hardware, human-Al interaction, image
processing, knowledge tracing, language models, large language models (LLMS), machine
learning, machine translation, Metaverse, mixed reality, natural language processing (NLP),
object detection, OpenAl*, prompt engineering, random forest readability, real-time systems,
recommendation system, recurrent neural networks, robotic surgery, sentiment analysis, social
robots, topic modelling, transfer learning, translation, ultrasound, virtual assistant, virtual
reality (VR), voice assistant

accounting education, Al ethics, Al in education, business education, dementia, dental
education, dentistry, dermatology, digital pathology, early childhood education, education
policy, educational psychology, educational technology, entrepreneurship education, ethics,
governance, health, higher education, industries, journalism, k-12, k-12 education, language
education, linguistic, medical education, medicine, music education, neurosurgery, nursing,
nursing education, nutrition, oncology, ophthalmology, pediatrics, pathology, patient care,
pharmacy, radiology, secondary education, social media, software engineering education,
sustainable education, teacher training, teaching and learning.

Al education, assessment, artificial intelligence in medicine, computer-assisted language
learning, computing education, curriculum, curriculum development, digital health, e-health,
experiential learning, high school, higher education institution, human-AlI collaboration,
improving classroom teaching, language learning, libraries, medical curriculum, medical
training, m-health, online learning, online teaching, patient education, personalized medicine,
precision education, precision medicine

professional development, school, smart education, smart learning environments, storytelling,
surgical education, technology-enhanced learning, task analysis, telehealth, universities.

acceptance, accountability, Al literacy, attitude, awareness
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thinking, creativity, decision making, depression,
design, entrepreneurship, feedback, knowledge,
mental health, motivation, problem solving, self-
efficacy,

big data, classification, crowdsourcing, data, data
analysis, data mining, educational data mining,

Research learning analytics, qualitative research,
research, text mining.
. 5G, development, digitalization, education 4.0, future,
Innovation/ . . . . .
] o industry 4,0, innovation, quality of life.
Sustainability
Audiences adolescents, children, teachers.
security, transparency.
Ethics y, ranspareney

behavior change, behavioral intention, bloom's taxonomy, clinical decision support, clinical
decision-making, co-design, cognitive load, critical thinking, data literacy, design thinking,
digital competencies, digital literacy, digital skills, diversity, effectiveness, emotional
intelligence, engagement, equity, health equity, health literacy, human rights, leadership,
learning outcomes, misinformation, perception, readiness, resilience, satisfaction, self-
determination theory, student engagement, technology acceptance, technology acceptance
model/TAM, TPACK, trust, usability, user experience UTAUT, UTAUT2, well-being.

authorship, bibliometric, bibliometric analysis, case study, content analysis, data analytics,
data models, data science, data visualization, datafication, dataset, literature review, market
research, meta-analysis, network analysis, predictive models, randomized controlled trial,
reliability, review, scoping review, structural equation modelling, survey, systematic literature
review, Vosviewer.

6G, academic integrity, adoption, digital transformation, educational innovation,
sustainability, sustainable development, sustainable development goals.

educators, medical students, students, patients.

academic writing, accuracy, anthropomorphism, bias, bioethics, cybersecurity, data privacy,
ethical considerations, explainability/explainable Al, fairness, plagiarism, privacy, responsible
Al risks, trustworthy AL

Note. * The search terms
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When examining emerging terms, a significant expansion and diversification in the relationship
between Al and education is observed during the period from 2022 to 2024. A key factor contributing
to this expansion is the notable increase in the number of publications observed in 2023.
Furthermore, the diversity that has emerged alongside this expansion indicates that the relationship
between Al and education has become increasingly multifaceted and complex during this time.

When examining related fields, it is observed that general terms include connections between Al
and the processes of education and teaching, as well as the instruction of various disciplines.
Additionally, general terms encompass distance and online education, along with various
sociocultural components. In examining emerging terms within related fields, it becomes clear that
the Al-education relationship spans educational levels such as higher education, K-12, and
secondary education. A significant diversification is evident in the instruction of different
disciplines, with health sciences education prominently emerging. The relationships with fields such
as educational policy, educational psychology, and educational technology within educational
sciences are becoming more visible. Interest in the integration of Al into education and the emphasis
on ethics are increasing, with the concept of sustainable education coming to the forefront.

When examining the terms related to environment/context in a holistic manner, an emphasis on
technology-enhanced learning environments, as well as curriculum and instructional design,
emerges. Within this framework, general terms provide a design-oriented perspective, while
emerging terms evolve towards an understanding of development and implementation. In this
regard, general terms primarily encompass components such as active learning, collaborative
learning, personalization, and self-regulated learning. Conversely, emerging terms focus on the
applications of these concepts in health education, the enhancement of teaching-learning processes,
and topics such as the integration of Al in instruction. The perspective on curriculum design found
in general terms transforms into a focus on program development in the emerging approach.

When examining the topics/skills, a similar expansion is observed. In this context, general terms
focus on the development of 2lst-century skills, decision-making competencies, as well as
characteristics such as anxiety, attitudes, depression, and self-efficacy perception. Emerging terms,
on the other hand, also aim to enhance educational effectiveness. Notably, significant advancements
in this area are grounded in theoretical frameworks such as the Technology Acceptance Model
(TAM), the Unified Theory of Acceptance and Use of Technology (UTAUT), and Technological
Pedagogical Content Knowledge (TPACK). Furthermore, among the emerging terms, skills related
to affective components, including trust, user experience, and resilience, are also highlighted.

In the research dimension, general terms primarily focus on obtaining big data through Al In
contrast, emerging terms extend beyond mere data acquisition to emphasize data quality, data
science, and a broader diversity and reliability in both qualitative and quantitative research.

When examining innovation codes, it is observed that the focus on innovation within general terms
has evolved into sustainability in emerging terms, establishing stronger connections with
sociocultural and environmental components, such as the Sustainable Development Goals.

An important development arises in the ethical dimension as terms transition from general to
emerging. While general terms primarily concentrate on security and transparency, emerging terms
expand this ethical perspective to encompass new dimensions, including issues related to academic
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writing, explainable and trustworthy artificial intelligence, as well as the potential problems and
risks posed by Al

Discussion

The results of this study indicate that the relationship between Al and education is increasingly
being discussed in the context of instruction (method) rather than merely technology (media). While
technology-based terms rank highly in the co-occurrence map, terms related to learning and
instruction are both more numerous and diverse. Furthermore, in all clusters within the co-
occurrence map, connections to instructional and learning processes are established even in the most
technology-focused structures, leading to significant and rich clusters around key terms such as
higher education. Notably, emerging terms suggest a strong potential for a richer and more
multidimensional discussion of the Al-education relationship, particularly in the context of
instruction.

The differences between general and emerging terms reveal two key characteristics in the
transformation of the Al-education relationship. The first characteristic is a pragmatic approach,
emphasizing an orientation toward application. The perspective on designing Al-supported
learning and teaching environments, as seen in general terms, is enriched in emerging terms by the
applications of Al in instruction across various disciplines alongside new phenomena, needs, and
issues arising around them. Mallik and Gangopadhyay (2023) address the Al-education relationship
through a binary classification. According to their framework, scientific approaches that consider Al
in education can be divided into two main components: proactive planning, which contemplates
how Al-supported teaching methods and tools can be integrated into instructional processes, and
the acceptance of students and instructors towards such processes, as well as the nature of the
content and courses; and reactive execution, which encompasses implication components such as
the distribution of instruction, predicting learning outcomes, and performance evaluation. The
results of this study indicate that the focus of Al in education research is shifting from the proactive
planning stage to the reactive execution stage between the 2020s and 2024, based on Mallik and
Gangopadhyay's (2023) classification. Consequently, a significant potential emerges to address the
pedagogical reflex deficiency regarding the educational use of Al, as pointed out by Zawacki-Richter
et al. (2019). In this transformation, beyond merely improving learning and teaching processes,
societal development is also considered, establishing connections with socio-economic elements
such as sustainable development goals, as highlighted by Nemorin et al. (2022).

The second characteristic is that the Al-education relationship is evolving towards a more theory-
based perspective in conjunction with emerging terms. Within these terms, there is an increasing
theoretical depth regarding the integration of Al into education, leading to research on topics such
as different contexts and learner characteristics. This perspective incorporates many socio-
psychological elements related to learner and instructor expectations, acceptance, attitudes,
perceptions, intentions, and concerns; thus, it includes, albeit limitedly, a factors-effects view.
Additionally, more concrete relationships are being established between educational sciences
beyond the field of educational technology, such as educational policies and educational
psychology. Zawacki-Richter et al. (2019) and Nemorin et al. (2022) criticize Al in education research
for not adequately and holistically addressing the effects of educational Al applications. However,
the results of this study indicate that the emerging view of the Al-education relationship has shown
significant expansion in this area. It should not be overlooked that the existing conceptual
framework still contains limitations in addressing the dimensions of impact in a broader and more
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multilayered manner. In particular, the observed limitations regarding the audiences provide
evidence for this perspective.

Among the emerging terms, there is also a noticeable enrichment within the ethical framework,
particularly concerning the research opportunities presented by Al technology. Two noteworthy
aspects of this expansion include discussions on the quality of data obtained from human subjects
and the boundaries of humanizing Al This suggests that the ethical scope of the Al-education
relationship is broadening, incorporating questions raised in pioneering studies by Couldry and
Mejias (2019) and McStay (2020), such as: "What should be the limits of data mining concerning the
human elements of education?" and "What should be the scope and boundaries of analyzing student
emotions?" These questions are further enriched by considerations such as, "What should the limits
of Al be?"

Lim et al. (2023) discuss various paradoxes regarding generative Al and the future of education.
Evaluating the results of this study in light of these paradoxes is believed to yield valuable insights
for understanding the Al-education relationship. One such paradox is that Al can be both a friend
and a threat. While it facilitates access to information and enhances research processes as a
component of the teaching and learning environment, users must still question the accuracy and
validity of the information it provides. Furthermore, the popularity of generative AI often
overshadows this reality, leading to trust based on its widespread use. This popularity-driven trust
can transform Al into a source of plagiarism and avoidance of genuine learning (Center for
Information Technology and Society, 2023; Open Culture, 2023; Lim et al., 2023). Evaluated from this
perspective, the conceptual framework developed in this study can be said to encompass and
address this paradox, particularly through the theoretical enrichment within emerging terms, the
diversification of perspectives, and the inclusion of ethical components.

The second paradox is that Al can be both capable and dependent. While it can provide excellent
answers to our questions, these answers are inherently limited by the sources it accesses, in other
words, its inputs (Chatterjee & Dethlefs, 2023; Lim et al., 2023). Evaluating the results of this study
from this perspective indicates that the emerging viewpoint and the associated ethical framework
encompass this paradox through terms such as trust, risk, and responsibility, pointing to user
competence in both student and instructor dimensions.

The third paradox relates to the accessibility of generative Al This technology is both accessible and
limited (Chatterjee & Dethlefs, 2023; Lim et al., 2023). Significant differences exist in access between
paid and free versions, posing the risk of creating disparities in both information acquisition and
educational use. In this context, the results of this study highlight that the differences in access to Al
tools and the terms related to the potential disparities they may create are not sufficiently addressed.

The fourth paradox is that Al remains appealing and popular even when banned. Prior studies have
shown similar results for many emerging technologies (Huh et al., 2023; Lim et al., 2023). In this
context, how should the educational system manage its reflex or approach towards the use of AI?
When the results of this study are examined from this perspective, it can be observed that there is a
significant number of terms and connections regarding the integration of Al into education.
Additionally, the educational use of Al is being explained through a variety of theoretical
perspectives and socio-psychological characteristics that focus on the user. Therefore, it can be stated
that the emerging approach is close to encompassing this paradox. However, it should also be
emphasized that there is insufficient richness in terms and relationships regarding the cultural,
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social, and economic dimensions of this situation, which could limit a comprehensive understanding
of the implications of Al in education.

Is Al progressing towards becoming a designer or stakeholder rather than merely an environmental
component within teaching processes? When evaluated holistically, the answer to this question can
be partially affirmative. Emerging terms such as “co-design” and “human-AlI collaboration,” along
with expansions in the ethical framework, indicate a partnership between humans and Al in
instructional processes. Within the multi-layered expansion from general terms to emerging ones,
efforts are being made to support this partnership with theoretical foundations from the fields of
instructional design and technology, as well as a socio-psychological framework that strengthens
ties with individuals and society. However, it is important to acknowledge the need for more
scientific discussion regarding the form and boundaries of this partnership, as well as for a more
inclusive and participatory conceptual framework.

A fundamental limitation of this study is its reliance on data sourced from a single database. In a
context encompassing bibliographic information related to thousands of scientific texts, this
approach was adopted to avoid potential duplication issues that might arise from using multiple
databases. Accordingly, the WOS Core Collection was selected for its comprehensive coverage of
scientific literature concerning the Al-education relationship and its esteemed reputation, which
helps ensure the quality of the accessed sources. Nevertheless, given the number of texts retrieved,
this choice is believed to have facilitated the acquisition of representative data for the study.

Ethics Committee Approval: Since this study is based on bibliographic data obtained from scientific
databases, ethical approval is not necessary.

Author Contributions: The entire research process was conducted by a single author.

Conflict of Interest: The author declares they have no conflict of interest.
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Giris

Acikca gormekteyiz ki, yapay zeka giincel teknolojiyi 6gretimde ara¢ ya da destek olmanin
daha kisa bir ifadeyle “medya” olmanin ¢ok 6tesinde bir tasarimci ya da insa edici konumuna
tasimaktadir. Bu 6nemli degisim gerek bilim gerekse uygulama alani olarak egitim/6gretimin
teknolojiyle iligkisini yeniden bigimlendirmekte ve teknolojiyi kullanmaktan ¢ok onunla
ortaklasaliga yonelen bir konuma tasimaktadir. Bu ortakligin kapsami ve biciminin
anlasilmasi noktasinda etkili bir yaklasim farkli bilim alanlarinin yapay zeka-egitim iliskisine
yonelik bakis agilarmin genis ve biitiinciil bir perspektifle ele alinmasi olacaktir.

Yalin bi¢imde, bilisim teknolojisinin insan benzeri zeka ve 6grenme yeteneklerine sahip olmasi
olarak tanimlayabilecegimiz yapa zeka bugiin i¢in gelisimini biiytiik bir hizla siirdtirmektedir.
Cesitli Onciil arastirmalarda ve raporlarda giintimiiz egitim sistemlerinin nitelikli 6gretmen
eksikligi, 6grenme kaynaklarmna erisim ya da ogrenci basarisizlif1 gibi temel sorunlarma
potansiyel ¢6ziim olarak sunulmaktadir (Davies ve digerleri, 2020; Miao ve Holmes, 2021;
OECD 2021; Seldon ve Abidoye, 2018). Bununla birlikte, yine gesitli aragtirmalarda risk
faktorleri iizerinde durulmakta; egitimde yapay zekanin kullanim amaglari, nerede
kullanildigy, kim (bireyler, kurumlar veya endiistri) tarafindan kullanildig, hangi seviyelerde
(6grenci, smif, 6grenme topluluklari, is birligi aglari, uluslararas: topluluklar vb.) kullanildig1
gibi konulara dikkat ¢ekilmektedir (Arslan, 2020; Becker, 2017; Chassignol ve digerleri, 2018;
Davies ve digerleri, 2020).

Holmes ve digerleri (2019) yapay zeka ve egitim iligkisini ii¢ bashk altinda
gruplandirmaktadir: Yapay zeka ile 6grenme, yapay zeka hakkinda 6grenme ve yapay zeka
i¢in hazirlik. Bu simiflamada yapay zeka ile 0grenme, 6grenme siireglerinde yapay zeka
destekli araglarin kullanimini ifade etmektedir. Giiniimiizde bu durumun popiiler
orneklerinden biri 6grenme yol, bi¢im, hiz ve ihtiyaglarina uygun olarak bireye 6zgii 6grenme
yollar1 sunan kisisellestirilmis 6grenme ortamlaridir. Yapay zeka bu ortamlar icin hem
Ogrenciyi ve 6grenme bi¢cimini anlama hem de alternatif 6grenme yollar1 gelistirme noktasinda
biliyiik bir potansiyel barindirmaktadir (Huang ve digerleri, 2023; Kay, 2023; Li ve Wong,
2023). Bununla birlikte, yapay zeka ile 6grenme, yapay zeka-egitim iliskisinin en eski aktorii
olarak; neredeyse Pressey ve takipgilerinin Ogretim makinelerini gelistirmeye basladig:
1920’lerden beri, en azindan 1950°li yillardan itibaren tartisilagelmektedir. 1958'de,
bilgisayarlarin hentiz popiiler bile olmadig1 bir donemde, Skinner bireye 6zgii bilgisayar
tabanl 6gretimin ilk 6rneklerinden biri olan 6gretim makinelerini gelistirmistir. Bu onciil
¢alisma gilintimiiziin kisisellestirilmis 0grenme veya yapay zeka ile desteklenen akilli egitim
sistemleri gibi uygulamalariin baslangici olmustur. Egitimde yapay zekaya yonelik bilimsel
calismalar 1980'lerden itibaren yogunlasmis, yapay zeka ile 6grenme bu ¢alismalarin odak
noktasini olusturmustur (Benjamin Jr, 1988; Holmes ve digerleri, 2019; Skinner, 1958; Watters
2021). Bugtin yapay zeka ders igeriklerinin, 6grenme kaynaklarinin ve 6gretim materyallerinin
daha nitelikli olmasima katki saglayabilir. Ogrenci performansi, 6gretimin etkililigi, 6gretim
programi ve 0gretici verimliligi gibi konularda son derece detayli bilgiler sunabilir. Biiyiik veri
analizleri ile egitim sistemleri ve hizmetlerinin izlenmesi ve iyilestirilmesi siirecine zengin,
etrafli ve detayli veri saglayabilir. Yapay zeka ile 6grenme bu noktada yapay zekanin egitimde
etik, esitlik¢i ve kapsayici kullanimina da odaklanmaktadir (Miao ve Holmes 2021).
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Yapay zeka hakkinda 6grenme, her egitim diizeyinde (ilkokul, ortaokul, lise, tiniversite)
ogrenci ve 0greticinin yapay zeka bilgi ve becerilerini artirmay igerir. Bu baglamda teknik ve
pedagojik yonler barindirir. Teknik boyutta yapay zeka teknolojileri ve ¢alisma bigimleri
(dogal dil isleme ve makine 6grenmesi gibi) ile birlikte bunlarin hepsine temel olan istatistik
ve kodlamay1 bagka bir deyisle yapay zeka alaninin igerigini kapsar (Miao ve Holmes 2021).
Pedagojik boyutta ise yapa zekanin nasil 6grenilecegi ve 6gretilecegi ile ilgilenir. Bu noktada
ogrenme ortam ve bilesenlerinin yani sira yapay zeka teknolojilerinin 6grenimini etkileyen
bireysel ve sosyokiiltiirel bilegenler tizerinde durur (Allen ve digerleri, 2022; Chai ve digerleri,
2022; Lin ve digerleri, 2024; Wang ve digerleri, 2022). Yapay zeka i¢in hazirlik ise, toplumun
yapay zekanin giinliik yasam ve is yasamui tizerindeki olasi etkilerine hazir olmasini bagka bir
ifade ile yapay zeka okuryazarhigini igerir. Bu okuryazarhigi giiniimiiz egitim sisteminin
onemli bir sorumlulugu olarak 6ne ¢ikarir (Miao ve Holmes, 2021; Stolpe ve Hallstrom, 2024;
Wang ve digerleri, 2023).

Ogretim tasarimi agisindan degerlendirildiginde; yapay zekanin insan &grenmesini nasil
etkilemekte olduguna, dolayisiyla yapay zeka destekli ogretim ortamlarinin nasil
gelistirilebilecegine yoOnelen giiniimiiz bakisinin var olan 6grenme yaklasimlarindan
temellenmekte oldugu goriilmektedir. Bu bakis sosyokiiltiirel 6grenme anlayis1 ve ozellikle
oz-yeterlik, 6z-belirleme gibi kuramlardan hareketle bireyin kendi yetkinlik ve ihtiyaclar
dogrultusunda yapay zeka araglari ile etkilesimine odaklanmaktadir (Chu, 2020; Wu, 2023).
Ote yandan Wu (2023), var olan kuram ve anlayislarin bu biiyiik yeniligin 6grenme {izerindeki
etkilerini olas1 potansiyel ve riskleriyle genis kapsamli bicimde anlamamiz, dolayisiyla dogru
ve etkili 6grenme-6gretme ortamlar1 gelistirmemiz konusunda yeterli olmayacag: tizerinde
durmaktadir. Buna gore, tiim 6nciil biiytiik ilerlemeler gibi yapay zeka teknolojisi de iletisim,
etkilesim ve elbette 6grenme yol ve bigimlerimizi 6nemli Olglide etkileyecektir. Benzer
bicimde, her ne kadar yapay zekanin 6gretim siireclerine 6z-belirleme gibi sosyokiiltiirel
arkaplanlardan hareketle 6grenci ve Ogretmen ihtiyaglarini karsilayacak bicimde dahil
edilmesinin baglanma ve kapsayicihig arttirdigr gibi sonuglara erisilmis olsa da (Chiu, 2020;
Xia ve digerleri, 2022) bu tiir ¢calismalar heniiz deneysel diizeydedir. Yapay zekanin egitime
entegrasyonu, bu teknolojinin evrimsel dogas1 ve bu doga icerisinde bireylerin algilama, fikir
gelistirme, karar verme bigimlerini ayrica gesitli duygularini anlamaya yonelik potansiyeli
nedeniyle de birtakim bilinmezlikler icermektedir (Muhie ve Woldie, 2020). Anlasilmaktadir
ki, bu doniisiimsel siire¢ yapay zekanin 6grenme siireclerimiz basta olmak tiizere, 6gretim
siireglerini, egitim kurum ve sistemlerini, hatta bireyi ve toplumu nasil etkileyecegi sorulari
etrafinda sekillenecektir. Zawacki-Richter ve digerleri (2019) bu diisiinceden hareketle,
glintimiizde yapay zeka alaninda yasanmakta olan teknolojik ilerleme ile egitim pratiklerimiz
ve pedagojik bakisimiz arasinda meydana gelen ayrikliga asagidaki bilesenlerle dikkat
cekmektedir:

1. Pedagojik Entegrasyon Eksikligi: Yapay zeka gelistiricileri ile egitim uygulayicilar:
arasinda bir kopukluk bulunmaktadir. Yapay zeka araglari pedagojik ihtiyaglar ve
yeniliklerden o6te teknolojik yeteneklere gore tasarlanmakta ve kullanilmaktadir.
Egitim teknolojisi alaninin yapay zekanin egitsel kullanimina iliskin kuramsal refleksi
heniiz yeterli diizeyde degildir.

2. Etki Kaniti: Egitimde yapay zekanin potansiyelini gosteren umut verici ¢alismalar olsa
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da cesitli 6grenme ortamlarindaki etkililigini gosteren kapsamli, uzun vadeli
calismalar hentiz sinirlidir.

3. Mesleki Geligim: Ogretmenler/egiticiler, yapay zeka araglarini grenme ortamlarinda
etkili bicimde kullanmak i¢in mesleki gelisime ve destege ihtiya¢ duymaktadir.

4. FEtik ve Esitlik Endiseleri: Yapay zekamin insan hayati tizerindeki etkileri ve
yaratabilecegi etik sorunlar heniiz tam olarak anlasilabilmis, dolayisiyla etkili ¢6ziim
stratejileri iiretilebilmis degildir. Var olan bicimiyle entegre etmek tiim bu sorun
yumagini da ¢oziimiine yonelik bir bilinmezlikle birlikte 6grenme ortamina tagimak
anlamina gelecektir.

Biiyiik resim, yapay zekanin egitsel anlamda nasil avantaja gevrilebilecegi ve 6grenme-
Ogretme siireclerine nasil anlamli bicimde etki edecegi iizerinde hala belirsizlikler
bulundugunu ortaya sermektedir. Yapay zeka sistemlerinin insanlarin hayatlar1 iizerindeki
etkilerinin neler olacagi, veri giivenligi ve kullanici mahremiyetinin nasil korunacagi,
algoritma seffafliginin, kapsayiciligin ve esitligin nasil saglanacagi ayrica onyargilar ve
ayrimciligin nasil giderilebilecegi gibi yakin gelecege iliskin sorular varligini korumaktadir
(Aiken ve Epstein, 2000; Bake ve digerleri, 2019; Jobin ve digerleri, 2019; Peters, 1970; Zhai ve
digerleri, 2021).

Yapay zeka-egitim iligkisi giiniimiizde 6gretim, 6grenme ve teknoloji etkilesiminin 6tesinde
kiiltiirel ve sosyopsikolojik arkaplanlarla son derece derin baglar icermektedir. Sharples
(2023), bu acidan, egitimde yapay zeka kullanimimnin; var olan dil modelleri {izerinde egitsel
amaglarla diizenleme ve ayarlamalar yapmanin ¢ok 6tesinde temel insan haklarini, 6grenme
ve Ogretim bilimlerini, 6gretmenlerin deneyimini, 6grenciler ve 6grenmenin cesitliligini, etigi
ve tiim bu boyutlara dontik isbirliklerini icermesi gerektigine isaret etmektedir. Ayrica yapay
zekanin bilim disiplinlerinin dogalarinda meydana getirdigi/getirecegi degisiklikler, o
disiplinlerin 6gretimini de dogal olarak etkileyecektir. Dolayisiyla yapay zeka-egitim
iliskisinin dogru anlasilabilmesi igin tiim bu gesitliligin géz oniinde bulundurulmasi énem
kazanmaktadir. Bu noktada, bilimin yapay zeka-egitim iliskisi iizerine perspektiflerinin
biitiinciil bir bakisla ele alinmasi 6nemli bir ¢6ziim olarak ortaya ¢ikmaktadir. Béylece yapay
zeka-egitim iliskisi ¢ok katmanli, ¢ok yonlii ve ¢ok tarafli bicimde yapisal ve islevsel
bilesenleriyle ortaya serilebilecektir (Baker, 2000). Boyle bir bakis ayrica ortaya koyabilecegi
ortak kabuller ve kavramlarla yapay zeka gelistiricileri, egitimciler ve egitim arastirmacilari
arasinda ortaklasalik potansiyelinin gelismesini tesvik edebilecektir. Arastirmada bu bakis
agisindan hareketle, yapay zeka-egitim iliskisini ele alan bilimsel metinlerin hangi ortak
kavramlar ekseninde ortaya ¢iktigi ve bu kavram Oriintiisiiniin zaman igerisinde nasil
degistigi incelenmektedir.

Yontem

Aragtirmada bilim haritalama yonteminden yararlanilmaktadir. Bibliyometri alaninin 6nemli
arastirma yontemlerinden biri olan bilim haritalama (bibliyografik haritalama), bilimsel
metinlere iliskin bibliyografik bilgilerin matematik ve istatistik yaklagimlarla
¢oztimlenmesiyle bilim disiplinlerinin dogalar1 ve yonelimlerine 151k tutmay1 amaglamaktadir.
Bu yontemle bilimsel veri tabanlari gibi kaynaklardan elde edilmis genis veri kiimeleri
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tizerinden yazarlar, kurumlar, iilkeler, anahtar sozciikler ya da atiflar bazinda terim ve iligki
yapilar1 incelebilmekte ve gorsellestirilebilmektedir (Bardakci ve digerleri, 2019; Cobo ve
digerleri, 2011; Morris ve Van DerVeer Martens, 2008; Pritchard, 1969). Arastirmada egitim-
yapay zeka iligkisinin hangi kavramlar ve iligki yapilar1 ekseninde gelismekte oldugunun
genis kapsamli bigimde anlasilabilmesi i¢in bu yonteme bagvurulmustur.

Veriler 04. 06. 2024 tarihinde Web of Science (WOS-Core Collection) veri tabanindan elde
edilmistir. Tarama alani olarak baslik, 6zet ve anahtar sozciik bilgilerini iceren “Topic” tercih
edilmigtir. Tarama terimlerinin belirlenmesinde, kartopu Orneklemeye benzeyen bir
yaklagimla, oncelikle "artificial intelligence and education” ile tarama yapilmis sonrasinda
gerek veri tabaninin Onerileri gerekse ilgili arastirmalar iizerinde yapilan incelemelerle
terimler genigletilmistir. Bu siirecte yapay zeka egitim iligkisinin 6gretim ve 6gretme ayrica
ChatGpt, Chatbot, OpenAl terimleri ile de 6nemli oranda calisildig1 goriilmiis, dolayisiyla tiim
bu agilimlar tarama terimlerine yansitilmistir. Incelemelerde “learning”in yapay zeka 6zelinde
egitim baglami disinda teknik bir terim olarak (machine learning, deep learning gibi) yogun
bicimde kullanildig1 goriilmiistiir. Egitim baglaminda “learning” ise genelde “education” ya
da “teaching” ile birlikte kullanilmaktadir. Bu nedenle “learning” terimi tarama dis
tutulmustur. Arastirmada kullanilan tarama dizisi su bicimdedir:

[(“artificial intelligence” and education) or ("artificial intelligence” and instruction) or
("artificial intelligence” and teaching) or (Al and education) or (Al and instruction) or (Al
and teaching) or (OpenAl and education) or (OpenAl and instruction) or (OpenAl and
teaching) or (ChatGpt and education) or (ChatGpt and instruction) or (ChatGpt and
teaching) or (Chatbot and education) or (Chatbot and instruction) or (Chatbot and
teaching)].

Tarama sonucunda 14.682 bilimsel metne erisilmistir. Bu metinlere iliskin bibliyografik veri
“full record and cited references" igerigi ile veri tabanindan cekilerek kayit altina alinmas,
boylece arastirmanin veri seti olusturulmustur Tablo 1’de erisilen metinlere iliskin genel
bilgiler, Sekil 1'de ise metinlerin yillara gore dagilimlar: sunulmaktadur.
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Tablo 1
Arastirma Verisine Iliskin Genel Bilgiler
Tarama 1967-2024
Donemi
Erisilen Makale (58,26%), tam metin bildiri (22,20%), derleme makale (7,33%), erken goriiniim
meiin makale (5,60%), editoryal materyal (3,18 %), kitap boliimii (1,18 %), mektup (0,93%),
.. . kitap inceleme (0,39%), 6zet bildiri (0,38%), kitap, veri belgesi, bibliyografi, haber, not
turleri
(0,55%)
Education Educational Research (20, 77%), Computer Science Artificial Intelligence
(13,07%), Computer Science Interdisciplinary Applications (10,91%), Computer
Science Information Systems (10, 18 %), Engineering Electrical Electronic (8, 71%),
Computer Science Theory Methods (8.26%), Education Scientific Disciplines (7,90%),
Baslica Telecommunications (4,51%), Computer Science Software Engineering (4,01%), Health
WE)S Care Sciences Services (3,188%), Medicine General Internal (2,83%), Public
Katecorileri Environmental Occupational Health (2,71%), Medical Informatics (2,47%), Computer
& Science Cybernetics (2,35%), Radiology Nuclear Medicine Medical Imaging (1,91%),
Management (1,85%), Environmental Sciences (1,82%), Surgery (1,81%), Robotics
(1,70%), Green Sustainable Science Technology (1,67%), Psychology Multidisciplinary
(1,66%), Social Sciences Interdisciplinary (1,66 %), Business (1, 61%), Information
Science Library Science (1,60%).
Sekil 1
Erisilen Metinlerin Yillara Gére Dagilimi
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Analizler WOSviewer 1.6.18 yazilim aract (van Eck ve Waltman, 2022) {izerinde
yuriitilmistir. WOSviewer bilim haritalama ¢alismalarinda siklikla tercih edilen bir aragtir.
Incelenen bibliyografik veri seti icerisindeki terimlerin agirligin, terimler arast iliski yapilarimi
ve bunlarin zamana gore degisimini ortaya seren haritalar {iretebilmektedir. Ayrica her bir
harita icin kapsadig: terimlerin goriilme siklig1, ortalama yayim yili, toplam iligki giicii gibi
detay bilgileri iceren kapsamli dokiimler olusturabilmektedir (Bardakc: ve digerleri, 2019). Bu
arastirmada hem haritalardan hem de detayl dokiimlerden yararlanilmaistir.

Veri lizerinde ortak bulunusluk analizleri ytriitiilmiistiir. Ortak bulunusluk, veri setine dahil
edilen metinlerin anahtar sozctiikleri, baghklar: ya da 6zetleri gibi bilgiler tizerinden; ortak
kavram oOruntiistinii, bu oOriintii igerisinde en ¢ok kullanilan kavramlari, bunlar arasindaki
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birlikte bulunma iligkilerini ve zamana gore meydana gelen degisimleri ortaya cikaran bir
analiz tiirtidiir (Callon ve digerleri, 1983; van Eck ve Waltman, 2022). Bu aragtirmada ortak
bulunusluk analizleri metin i¢i anahtar sozciikleri kapsamistir. Analiz siirecinde tam sayim
yontemi kullanilmistir. Tam sayimda analiz siirecinde ele alinan her bir terim, yani bu ¢alisma
i¢in her bir anahtar sozciik esit ve 1 degerindedir (van Eck ve Waltman, 2022). Boylece ortak
bulunusluk haritasi o terimin farkh ¢alismalarda goriilme siklig1 temelinde iiretilmekte, yazar
sayis1 gibi parametrelerle oranlanmamaktadir.

Bilim haritalama galismalarinda dikkat gerektiren bir asama iiretilecek haritalar igin kesme
noktalar1 (se¢im Olgiitleri) olusturmaktir. Kesme noktasi saglikli belirlenmedigi takdirde son
derece karmasik, anlasilmaz, terimlerin birbiri {izerine bindigi hatta 6nemli bazi terimlerin
kayboldugu haritalarla karsilasilabilmektedir. Bu durum haritalarin anlasilmas:t ve
yorumlanmasini oldukga gliclestirmektedir. Arastirmada, bu noktada, hem anlasilirhigin
saglanmasina hem de miimkiin oldugu kadar ¢ok detayin korunabilmesine odaklanilmistir.
Farkli kesme noktalar1 denenerek; en c¢ok terimi ve iligki yapisini kapsayan, en anlasilir
haritaya erisilmeye calisilmistir. Bu dogrultuda kesme noktasi olarak haritaya girecek her bir
anahtar sozcligiin en az 20 metnin anahtar sozciikleri igerisinde ge¢mesine karar verilmistir.
Veri seti igerisinde toplam 27.505 anahtar sozciik yer almaktadir. Kesme noktasi belirlendikten
sonra bunlardan 316’s1 haritaya girmistir. Bununla birlikte, bu terimlerin ortak bulunusluk
haritas1 icerisindeki iliski agirligi incelendiginde toplam agirhgin yaklasik %74'tni
olusturdugu, dolayisiyla temsil giicliniin hayli ytliksek oldugu goriilmektedir. Arastirmada
ortak bulunusluk haritasinin yani sira, detayli dokiimlerden de yararlanilmistir ve bunlarin
elde edilmesinde herhangi bir kesme noktasi sinirlamasi getirilmemistir.

Bulgular

Sekil 2’de ortak bulunugluk haritas: sunulmaktadir. Tablo 2’de ise haritada en ¢ok rastlanan
25 terim listelenmektedir. Harita incelendiginde tarama terimleri disinda en ¢ok karsilasilan
¢ terimin machine learning, deep learning ve higher education oldugu goriilmektedir. En ¢ok
rastlananlar igerisinde iiretken yapay zeka ile ilgili teknik terimler 6n siralarda olsa da egitim-
ogretim terimleri de 6nemli bir agirlik olusturabilmektedir.

Ortak bulunusluk haritasinda farkli renklerle ifade edilen bes temel kiime ortaya ¢gikmaktadir.
Bunlardan ilki, yapay zeka terimi etrafinda, basta makine 6grenmesi ve derin 6grenme olmak
lizere otomasyon, nesnelerin 6grenmesi, evrisimsel sinir aglari, pekisitirmeli 6grenme gibi
teknik terimleri kapsamaktadir. Bununla birlikte bu kiime igerisinde biiyiik veri, veri
madenciligi gibi arastirma stiregleri ile iliskilendirilebilecek terimler ve ayrica tip egitimi
terimleri yer almaktadir. Ikinci biiyiik kiimede egitim terimi etrafinda dgrenme, &gretme,
yetistirme, teknoloji, 6gretim programi, degerlendirme, 6grenci, elestirel diistinme, yaraticilik,
tasarim, bilis, ayrica gelecek ve yenilesme gibi terimlerle baglanti kurulmaktadir. Ugiincii
kiime yiliksekOgretim terimi etrafinda sekillenmektedir. Bu kiime detayli bigimde
incelendiginde; e-6grenme, harmanlanmis 6grenme, bireysellestirmis 6grenme, uyarlanabilir
ogrenme, mobil 6grenme, 6grenme analitikleri, STEAM, zeki 0gretim sistemleri gibi 6grenme
yontemi ve ortamu bilesenlerine rastlanmaktadir. Bu kiime igerisinde ayrica yapay zekanin
yliksekdgretime entegrasyonu ile de giiclii baglantilar kuruldugu goézlemlenmektedir. Bu
kapsamda egitimde yapay zeka, yapay zeka egitimi, yapay zeka okuryazarlig: gibi terimlerle
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iliskiler goze carpmaktadir. Yine bu kiime igerisinde egitsel yenilesme ve dijital dontisiim gibi
terimler s6z konusudur. Dordiincii kitmede ChatGPT terimi etrafinda ¢ogunlukla dogal dil
isleme ve genis dil modelleri gibi teknik terimlerle ve OpenAl, Bard gibi uygulamalarla
baglantilar kurulmaktadir. Bununla birlikte yine bu kiime icerisinde tip egitimi, hasta egitimi
gibi egitsel kodlara, akademik entegrasyona, ayrica intihal, yapay zeka etigi gibi etik kodlara
rastlanmaktadir. Besinci kiime igerisinde Chatbot terimi etrafinda saghk egitimi ve
sosyopsikolojik 6zellikler temelinde bir iligki yapis1 gozlemlenmektedir. Bu baglamda Covid-
19, yapay zekaya dayali sohbet uygulamalari, telesaglik, mobil saglik, e-saglik, halk sagligs,
akil saglig, tip 6grencileri, ilag, kaygi, tutum, algi, kabul, 6nleme, giiven gibi terimlerle baglar
dikkat c¢ekmektedir. Bu kiimede ayrica anket ve bilgi gibi arastirma siiregleri ile
iliskilendirilebilecek terimlere de rastlanabilmektedir.
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Tablo 2

Haritada En Cok Rastlanan 25 Terim
artificial intelligence” big data
education” virtual reality
machine learning learning*
ChatGPT" covid-19
Chatbot’ teaching*
deep learning neural networks
higher education learning analytics
medical education assessment
natural language processing training
e-learning augmented reality
generative A" robotics
large language models educational technology
ethics

Not. * tarama terimleri

Sekil 3’te ortak bulunusluk agmmmn zaman igindeki degisimi sunulmaktadir. Bu degisim
incelendiginde, zamanla teknoloji terimlerinin yani sira egitsel terimlerde de Onemli bir
genisleme oldugu goriilmektedir. Bu genisleme igerisine 2022'yle birlikte yiiksekogretim,
yliksekogretimde doniistim, stirdiiriilebilirlik ve yapay zekanin egitime entegrasyonu gibi
terimlerin ve tip egitiminin haritaya dahil oldugu gozlemlenmektedir. 2023 déneminde ise
sosyokiiltiirel degiskenler énemli oranda dahil olmakta; ayrica yapay zekanin egitime ve
akademik yasama entegrasyonu ve bagh etik kodlarda ©nemli oranda bir gesitlenme
gozlemlenmektedir.

Ortak bulunusgluk haritasinda zamanla meydana gelen degisimin daha iyi anlasilabilmesi igin
detayl1 dokiimler tizerinden genel ve giincel terimler siniflandirilmaya galisilmistir. Bu siirecte
ortak bulunusluk terimlerinin teknoloji, iliskili alanlar, ortam/baglam, konular/beceriler,
arastirma, yenilesme/siirdiiriilebilirlik, kisiler (hedef kitle) ve etik gibi baslhiklar altinda
gruplandirilabilecegi goriilmiistiir. Bu gruplamada genel terimler igin en az 20 metinde yer alma,
toplam iligki giicii 50 ve iizeri ve yayin yili ortalamas: 2021,5’ten (Haziran 2015) kiigiik olma; giincel
terimler icinse en az 10 metinde yer alma, yayin yili ortalamas: 2021,5 ve iizeri ve toplam iliski giicii
25 wve iizeri olma kogullar1 aranmistir. Sonuglar Tablo 3'te sunulmaktadir.
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Genel ve Giincel Terimler

Genel

Giincel

Teknoloji

Mliskili alanlar

Ortam/baglam

Konular/
beceriler

affective computing, algorithms, artificial
intelligence/Al”, artificial neural network, augmented
reality, automation, cloud computing, computational
modelling, computer vision, conversational agents,
decision support systems, diagnosis, emotion
recognition, expert systems, fuzzy logic, human-robot
interaction, ICT, intelligent systems, Internet of things
(IOT), natural language processing, neural networks,
optimization, prediction, programming genetic
algorithm, reinforcement learning, robots, robotics,
sensors, simulation, speech recognition, virtual
reality, visualization.

computer science, computer science education,

culture, distance education, education®, learning?,
teaching®, training, employment, engineering,
engineering education, healthcare, health education,
mathematics, mathematics education, online
education, ontology, pedagogy, physical education,
science, science education, surgery, teacher education.

active learning, adaptive learning, blended learning,
collaborative learning, computer aided instruction,
curriculum design, distance learning, educational
robotics, e-learning, evaluation, games, gamification,
game-based learning, intelligent tutoring systems,
knowledge management, mobile health, mobile
learning, monitoring, MOOC, personalization,
personalized learning, project-based learning, self-

regulated learning, serious games, stem, telemedicine.

accessibility, anxiety, attitudes, cognition,
collaboration, communication, computational

adaptive systems, algorithmic bias, attention mechanism, automated writing evaluation,
BARD, BERT, blockchain, Chatbot*, ChatGpt*, Citespace, code generation, conversational Al,
convolutional neural networks/CNN, deep learning, deep reinforcement learning, digital twin,
edge computing, extended reality, face recognition, facial expression recognition, feature
extraction, feature selection, federated learning, generative adversarial networks, generative
ai, generative pre-trained transformer, GPT, hardware, human-Al interaction, image
processing, knowledge tracing, language models, large language models (LLMS), machine
learning, machine translation, Metaverse, mixed reality, natural language processing (NLP),
object detection, OpenAl*, prompt engineering, random forest readability, real-time systems,
recommendation system, recurrent neural networks, robotic surgery, sentiment analysis, social
robots, topic modelling, transfer learning, translation, ultrasound, virtual assistant, virtual
reality (VR), voice assistant

accounting education, Al ethics, Al in education, business education, dementia, dental
education, dentistry, dermatology, digital pathology, early childhood education, education
policy, educational psychology, educational technology, entrepreneurship education, ethics,
governance, health, higher education, industries, journalism, k-12, k-12 education, language
education, linguistic, medical education, medicine, music education, neurosurgery, nursing,
nursing education, nutrition, oncology, ophthalmology, paediatrics, pathology, patient care,
pharmacy, radiology, secondary education, social media, software engineering education,
sustainable education, teacher training, teaching and learning.

Al education, assessment, artificial intelligence in medicine, computer-assisted language
learning, computing education, curriculum, curriculum development, digital health, e-health,
experiential learning, high school, higher education institution, human-AlI collaboration,
improving classroom teaching, language learning, libraries, medical curriculum, medical
training, m-health, online learning, online teaching, patient education, personalized medicine,
precision education, precision medicine

professional development, school, smart education, smart learning environments, storytelling,
surgical education, technology-enhanced learning, task analysis, telehealth, universities.

acceptance, accountability, Al literacy, attitude, awareness
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thinking, creativity, decision making, depression,
design, entrepreneurship, feedback, knowledge,
mental health, motivation, problem solving, self-
efficacy,

big data, classification, crowdsourcing, data, data
analysis, data mining, educational data mining,

Arastirma learning analytics, qualitative research,
research, text mining.
. 5G, development, digitalization, education 4.0, future,
Yenilesme/ . . ; . .
T o industry 4,0, innovation, quality of life.
stirdiirilebilirlik
Kisiler adolescents, children, teachers.
security, transparency.
Etik Y, TTAnSparenty

behaviour change, behavioural intention, bloom's taxonomy, clinical decision support, clinical
decision-making, co-design, cognitive load, critical thinking, data literacy, design thinking,
digital competencies, digital literacy, digital skills, diversity, effectiveness, emotional
intelligence, engagement, equity, health equity, health literacy, human rights, leadership,
learning outcomes, misinformation, perception, readiness, resilience, satisfaction, self-
determination theory, student engagement, technology acceptance, technology acceptance
model/TAM, TPACK, trust, usability, user experience UTAUT, UTAUT2, well-being.

authorship, bibliometric, bibliometric analysis, case study, content analysis, data analytics,
data models, data science, data visualization, datafication, dataset, literature review, market
research, meta-analysis, network analysis, predictive models, randomized controlled trial,
reliability, review, scoping review, structural equation modelling, survey, systematic literature
review, Vosviewer.

6G, academic integrity, adoption, digital transformation, educational innovation,
sustainability, sustainable development, sustainable development goals.

educators, medical students, students, patients.

academic writing, accuracy, anthropomorphism, bias, bioethics, cybersecurity, data privacy,
ethical considerations, explainability/explainable Al, fairness, plagiarism, privacy, responsible
Al, risks, trustworthy AL

Not. * tarama terimleri
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Glincel terimler incelendiginde, yapay zeka-egitim iliskisinde 2022-24 doneminde o6nemli bir
genisleme ve gesitlenme gozlemlenmektedir. Elbette bu genislemenin bir 6nemli etkeni 2023 yilinda
yayin sayisinda gozlemlenen yiiksek ivmedir. Bununla birlikte, genislemeyle ortaya ¢ikan gesitlilik,
bu donemle birlikte yapay-zeka egitim iliskisinin daha ¢ok yonlii ve ¢ok bilesenli hale geldigini
gostermektedir.

Mligkili alanlara bakildigina, genel terimler icerisinde yapay zekayla egitim-6gretim siiregleri ve
cesitli disiplinlerin 6gretimi arasinda baglantilar kuruldugu goézlemlenmektedir. Yine genel terimler
igerisinde uzaktan ve gevrimici egitim, ayrica gesitli sosyokiiltiirel bilesenler yer almaktadir. Giincel
terimler icerisinde iligkili alanlar incelendiginde yapay zeka-egitim iligkisinin yiiksekogretim, k12
ve orta Ogretim gibi egitim diizeylerine yayildig1 anlagilmaktadir. Farkli disiplinlerin 6gretimine
yonelik onemli bir gesitlenme ile karsilasilmakta, bu gesitlenme igerisinde saglik bilimleri 6gretimi
actkca One ¢ikmaktadir. Egitim bilimlerinin egitim politikalari, egitim psikolojisi ve egitim
teknolojisi gibi alanlari ile iligkiler daha goriiniir olmaktadir. Yapay zekanin egitime entegrasyonu
alanina iligkin ilgi ve etik vurgusu artmakta, siirdiiriilebilir egitim olgusu 6ne ¢gikmaktadir.

Ortam/baglam terimleri biitiinciil bicimde incelendiginde, teknoloji destekli 6grenme ortamlarmin
yani sira 0gretim programi ve Ogretim tasarimi vurgusu ile karsilasilmaktadir. Bu yapr igerisinde
genel terimler tasarim perspektifli bir bakis getirmekte, giincel terimlerde ise bu bakig bir gelistirme
ve uygulama anlayisina dogru evirilmektedir. Bu boyutta genel terimler daha ¢ok aktif 6grenme,
ortaklasa Ogrenme, kisisellestirme, 6z-diizenleyici 6grenme gibi bilesenleri kapsarken; giincel
terimler bunlarin saghk egitimi alanindaki uygulamalarma, Ogretme-6grenme siireglerinin
gelistirilmesi/iyilestirilmesine ve yapay zekanin ogretimi gibi konulara yonelmektedir. Genel
terimler igerisindeki ogretim programi tasarimi bakisi, giincel yaklasimda program gelistirmeye
doniismektedir.

Ele alinan konular/beceriler incelendiginde de benzer bir agilim gozlemlenmektedir. Bu boyutta
genel terimler 21. ylizy1l becerilerinin gelistirilmesine, karar verme yetkinliklerine yar sira kaygy,
tutum, depresyon, oz-yeterlik algis1 gibi 6zelliklere odaklanmaktadir. Giincel terimler ise bunlarin
yani sira egitsel etkililigin artirilmasina yonelmektedir. Bu baglamda teknoloji kabul modeli (TAM),
birlestirilmis teknoloji kabul ve kullanim modeli (UTAUT), teknolojik-pedagojik igerik bilgisi
(TPACK) gibi kuramsal yaklasimlara dayali 6nemli bir agilim gozlemlenmektedir. Yine bu boyutta
giincel terimler arasinda giiven, kullanici deneyimi, yilmazhik (dayaniklhilik) gibi duyussal
bilesenleri olan becerilere rastlanmaktadir.

Arastirma boyutunda genel terimler agirlikli olarak yapay zeka araciligi ile biiytiik veri elde etmeye
yogunlasmaktadir. Giincel terimler ise veri elde etmenin Gtesinde veriye, verinin niteligine, veri
bilimine; nitel ve nicel anlamda daha genis bir arastirma gesitliligine ve giivenirlige vurgu
yapmaktadir. Yenilesme kodlarma bakildigina genel terimlerdeki inovasyon yoneliminin giincel
terimler icerisinde siirdiiriilebilirlik olarak evirildigi ve bu baglamda siirdiiriilebilir kalkinma
amaclar1 gibi sosyokiiltiirel ve cevresel bilesenlerle daha giiclii iligkiler kuruldugu gortilmektedir.

Genelden giincele dogru onemli bir agilim de etik boyutunda ortaya ¢ikmaktadir. Genel terimler
igerisinde giivenlik ve seffafliga yonelen etik bakis, giincel terimlerle birlikte akademik yazimin yeni
etik boyutlari, agiklanabilir ve giivenilir yapay zeka ve yapay zekanin yaratabilecegi problem ve
riskler gibi bilesenlerle genislemektedir.
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Aragtirmanin sonuglari, yapay-zeka egitim iliskisinin teknolojiden (medya) ziyade 6gretim yontemi
(metot) baglaminda tartisilmakta oldugunu gostermektedir. Ortak bulunusluk haritas: igerisinde
her ne kadar teknoloji temelli terimler iist siralarda yer alsa da 6grenme ve dgretim siirecleriyle
iligkili terimler daha ¢ok ve gesitlidir. Yine ortak bulunusluk haritasi icerisinde tiim kiimelerde, en
teknoloji agirlikli yapilarda bile mutlaka 6gretim ve 6grenme siiregleri ile baglantilar kurulmakta,
ayrica yiiksekogretim gibi bazi temel terimlerin etrafinda 6nemli ve zengin kiimelenmeler meydana
gelmektedir. Ozellikle giincel terimler, yapay zeka-egitim iliskisinin 6gretim yéntemi baglaminda
daha zengin ve ¢ok boyutlu bigimde tartisilmasina yonelik giiglii bir potansiyele isaret etmektedir.

Genel ve giincel terimler arasi farkliliklar yapay-zeka egitim iliskisinin doniisiimiinde iki temel
karakteristigi ortaya ¢ikarmaktadir. Ilki pragmatik anlayis ya da uygulamaya yonelmektir. Genel
terimler icerisinde goriilen yapay zeka destekli 6grenme-6gretme ortamlar: tasarlama bakis: giincel
terimlerle birlikte farkli disiplinlerin 6gretiminde yapay zeka uygulamalar: ve bunlar etrafinda
ortaya ¢ikan yeni olgu, ihtiya¢ ve sorunlarla zenginlesmektedir. Mallik ve Gangopadhyay (2023)
yapay zeka-egitim iliskisini ikili bir siniflama ile ele almaktadir. Buna gore egitimde yapay zekay1
konu eden bilimsel yaklasimlar; yapay zeka destekli 0gretim yontem ve araglarmin 6gretim
stireclerine nasil dahil edilebileceginin, bu tiir siireglere yonelik 6grenci ve 6gretici kabullerinin,
iceriklerin ve derslerin nasil olmasi gerektiginin diistintildiigii proaktif planlama ve 6gretimin
dagitimi, 6grenme ciktilarmin yordanmasi ve performans degerlendirmesi gibi saha bilesenlerini
iceren reaktif uygulama gibi iki ana bileseni ayri1 ayr1 ya da bir arada igerebilmektedir. Bu
arastirmanin sonuglar1 Mallik ve Gangopadhyay (2023) siniflamas1 temelinde egitimde yapay zeka
aragtirmalarmin odagimin 2020’lerden 2024’e dogru proaktif planlama asamasindan reaktif
uygulama asamasma dogru kaymakta oldugunu gostermektedir. Dolayisiyla Zawacki-Richter ve
digerleri (2019) isaret ettigi yapay zekanin egitsel kullanimina iligkin pedagojik refleks eksikliginin
giderilmesi noktasinda dnemli bir potansiyel ortaya ¢ikmaktadir. Bu degisim igerisinde 6grenme-
Ogretme siireglerinin iyilestirilmesinin 6tesinde Nemorin ve digerlerinin (2022) isaret ettigi gibi
toplumsal gelisim de gozetilmekte, siirdiiriilebilir kalkinma amaglar1 gibi sosyoekonomik gelisim
unsurlari ile baglantilar kurulmaktadir.

Tkinci karakteristik giincel terimlerle birlikte yapay zeka egitim iliskisinin daha kurama dayal1 bir
bakisa dogru evirilmekte oldugudur. Giincel terimler igerisinde yapay zekanin egitime
entegrasyonuna iliskin kuramsal derinlesme artmakta, bu derinlikten hareketle farkli ortam ve
ogrenen Ozellikleri gibi konular arastirmalara konu olmaktadir. Bu bakis egitim-yapay zeka
iliskisine 6grenen ve ogretici beklentileri, kabulleri, tutumlari, algilari, niyetleri ayrica kaygilar: gibi
pek cok sosyopsikolojik unsuru, dolayisiyla siurli da olsa bir etki-etkilenme gergevesini dahil
etmektedir. Yine bu baglamda giincel terimler arasinda egitim bilimlerinin egitim teknolojisi disinda
egitim politikalari, egitim psikolojisi gibi dallariyla da daha somut iligkiler kurulmaktadir. Zawacki-
Richter ve digerleri (2019) ve Nemorin ve digerleri (2022) egitimde yapay zeka arastirmalarini egitsel
yapay zeka uygulamalarinin etkilerini yeterince ve biitiinciil bigimde ele alamamakla
elestirmektedir. Ote yandan bu aragtirmanin sonuglari, yapay-zeka egitim iliskisinde giincel bakigin
bu konuda dikkate deger bir genisleme gosterdigini ortaya koymaktadir. Bununla birlikte var olan
kavramsal ¢ercevenin etki boyutlarin1 daha genis ve ¢ok katmanli bigimde ele alma noktasinda halen
stnirliliklar barindirdigi da goézden kagirilmamalidir. Ozellikle temas edilen kisiler bazinda
gozlemlenen sinirlilik bu diisiinceye kanit olusturmaktadir.
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Glincel terimler igerisinde, yapay zeka teknolojisinin sundugu arastirma olanaklar1 ekseninde, etik
cercevede de 6onemli bir zenginlesme goriilmektedir. Bu genisleme icerisinde ayrica dikkat gekici iki
yon; insanlardan elde edilecek verinin niteliginin ve yapay zekay: insanlagtirmanin smirlarinin
tartisilmakta olmasidir. Bu nokta, yapay zeka-egitim iliskisinin etik kapsaminin; Couldry ve Mejias
(2019) ve McStay (2020) gibi onciil ¢alismalarda da deginilen “Egitimin insan unsurlar1 iizerinde
gerceklestirilebilecek veri madenciliginin sinirlar: ne olmalidir?”, "Ogrenci duygularmin analizinin
kapsami ve smirlar1 ne olmalidir?” gibi sorular1 hesaba katarak ve hatta bunlar1 “Yapay zekanin
smir1 ne olmalidir” gibi bakiglarla zenginlestirerek genislemekte oldugunu diisiindiirmektedir.

Lim ve digerleri (2023) iiretken yapay zeka ve egitimin gelecegine iliskin gesitli paradokslar tizerinde
durmaktadir. Aragtirma sonuglarmin bu paradokslar acisindan degerlendirilmesinin yapay-zeka
egitim iliskisini anlamak agisindan yararli sonuglar doguracag: diistiniilmektedir. Bunlardan ilki
yapay zekanin hem bir dost hem bir tehlike olmasidir. Her ne kadar bir 6grenme-6gretme ortamu
bileseni olarak bilgiye erisim ve arastirma siireglerini desteklese de verdigi bilgilerin dogrulugu ve
gecerligini sorgulamak hala kullanicinin gorevidir. Ote yandan iiretken yapay zekanin popiilerligi
genellikle bu gercegi golgelemektedir. Popiilarite temelli bu giiven yapay zekanin kendisini bir
intihal ve Ogrenmeden kaginma kaynagi haline getirebilmektedir (Center for Information
Technology and Society, 2023; Lim ve digerleri, 2023; Open Culture, 2023). Arastirmada erigilen
kavramsal gergeve bu agidan degerlendirildiginde, 6zellikle giincel terimler igerisindeki kuramsal
zenginlesme, bakis agis1 gesitlenmesi ve elbette etik bilesenlerle bu paradoksun kapsanmakta ve
dikkate alinmakta oldugu soylenebilir.

Ikinci paradoks yapay zekanin hem yetenekli hem de bagimli olusudur. Sordugumuz sorulara gok
glizel cevaplar verebilir, ancak bu cevaplar ulastig1 kaynaklar yani girdileri ile snirlidir (Chatterjee
ve Dethlefs, 2023; Lim ve digerleri, 2023). Arastirmanin sonuglar1 bu agidan degerlendirildiginde,
ozellikle giincel bakis ve igerisindeki etik gergevenin giiven, risk, sorumluluk gibi terimlerle bu
paradoksu kapsadigr ve kullanici yetkinligine (hem 6grenci hem de Ogretici boyutunda) isaret
edebildigi sdylenebilir. Ugiincii paradoks {iretken yapay zekaya erisilebilirlikle ilgilidir. Zira bu
teknoloji hem erisilebilir hem de smirhidir (Chatterjee ve Dethlefs, 2023; Lim ve digerleri, 2023).
Ucretli ve {icretsiz siiriimler arasinda 6nemli erisim farklar1 vardir ve bu durum gerek bilgi edinme
gerekse egitsel kullanimda ayrikliklar olusturma riskini beraberinde getirmektedir. Arastirmanin
sonuglar1 bu agidan ele alindiginda, yapay zeka araglarina erisim durumlar1 arasindaki farkliliklar
ve yaratabilecegi ayrikliklara iligskin terimlerle yeterli diizeyde karsilasilmamaktadir.

Dérdiincii paradoks yapay zekanin yasaklansa da cazip/popiiler olmasidir. Onciil arastirmalar pek
¢ok giincel teknoloji i¢in benzer sonuglar1 ortaya koymustur. (Huh ve digerleri, 2023; Lim ve
digerleri, 2023). Bu durumda egitim sisteminin yapay zeka kullanim1 konusundaki refleksi ya da
yaklasimi nasil yonetilmelidir? Arastirmanin sonuglar1 bu bakisla irdelendiginde, yapay zekanmn
egitime entegrasyonu konusunda 6nemli oranda terim ve baglantinin var oldugu, ayrica egitsel
kullaniminin kullanicty1 temele elan bir grup kuramsal bakis ve sosyopsikolojik 0Ozellikle
aciklanmaya calisildig1 goriilmektedir. Dolayisiyla ozellikle giincel yaklasimm bu paradoksu
kapsamaya yakin oldugu ifade edilebilir. Bununla birlikte bu durumun kiiltiirel, toplumsal ve
ekonomik boyutlarina iliskin yeterli zenginlikte terim ve iligskiyle karsilasimadiginin da alt1
cizilmelidir.

Yapay zeka Ogretim siiregleri igerisinde bir ortam bileseni olmaktan 6te bir tasarimci ya da paydas
olma yolunda ilerlemekte midir? Sonuglar biitiinciil bicimde degerlendirildiginde bu soruya kismen
evet denilebilir. “Co-design”, “Human Al collaboration” gibi giincel terimler ve etik cercevedeki
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genislemeler Ogretim siireglerinde insan-yapay zeka ortakligina isaret etmektedir. Genel
terimlerden giincele meydana gelen ¢ok katmanli genisleme igerisinde bu ortaklasaligin 6gretim
tasarimi ve teknolojisi alanindan kuramsal temellerle, ayrica birey ve toplumla baglarin
giiclendiren bir sosyopsikolojik cerceveyle desteklenmesine iliskin cabalar goriilebilmektedir.
Ancak tiim bunlarin yaninda bu ortaklasaligin bi¢gimi ve smirlarina iliskin daha ¢ok bilimsel
tartismaya ve ayrica daha kapsayici ve katilimcr bir kavramsal gergeveye ihtiya¢ bulundugu da
gozden kagirilmamalidir.

Arastirmada temel bir simmirlilik olarak verinin tek bir veritabanindan elde edilmesi iizerinde
durulabilir. Binlerce bilimsel metne iliskin bibliyografik bilgiyi kapsayan boylesi bir arastirmada
birden ¢ok veri tabanindan veri elde etmenin yaratabilecegi duplikasyon sorunlarindan kaginmak
icin boyle bir yol tercih edilmistir. Bu bakisla hem yapay-zeka egitim iligkisi konusunda yeterli
diizeyde bilimsel metni kapsamas1 hem de erisilen bilimsel metinlerin niteligini garanti altina alma
noktasinda yaygmn bir prestije sahip olmasi sebebiyle WOS-Core Collection tercih edilmistir.
Bununla birlikte, erisilen bilimsel metin sayis1 diistintildiigiinde arastirmada bu segimle temsil edici
diizeyde veriye erisilebildigi diistintilmektedir.

Etik Kurul Onay1: Calisma bilimsel veri tabanlarindan elde edilen bibliyografik verilere dayandig: i¢in etik
kurul izni gerektirmemektedir.

Arastirmacilarin Katki Orani: Arastirma siirecinin tamamu tek bir yazar tarafindan yiirtitiilm{istiir.

Catisma Beyan1: Yazar herhangi bir ¢ikar catismasi yasamadigini beyan etmistir.
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