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ABSTRACT

Distance education stands out as one of the most rapidly changing sub-fields of the field of education with
increasing technological innovations and changing social needs. In this context, the aim of this study is to
examine the conceptual transformation of the field of distance education between 2006 and 2023. For this
purpose, the full texts of 853 research and review articles published in the leading journals of the field, American
Journal of Distance Education and Distance Education, were analyzed by semantic change detection and
semantic network analysis methods. The semantic change detection analysis using the SciBERT model revealed
that the words "student", "andragogy", "information’, "virtual" and "technology" were the most frequently changed
words. The results of the semantic network analysis conducted to reveal the macro-level structure of the field
showed that the field of distance education was structured around the words web-based learning and
synchronous communication before 2010, MOOC and learning analytics in the 2010s, and artificial intelligence
and digital transformation in recent years. The findings reveal that distance education has evolved from a simple
access model to a multidimensional learning ecosystem; especially in the post-COVID-19 period, it has evolved
into a conceptual structure that includes Al-supported personalized learning, adaptive teaching and flexible
programs.
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Introduction

Advances in technology, especially in the field of information technologies and artificial
intelligence (Al), are radically changing production processes, social structure, skills needed and
the type of people (Brynjolfsson & McAfee, 2014; Russell & Norvig, 2020). Digitalization and
automation in production, new business models and roles created in the labor market, and
parallel to these, paradigm shifts in the field of education have led to the evolution of distance
education as a field of science (Selwyn, 2021; Siemens & Tittenberger, 2019). In this
transformation process, the technical structure of distance education environments and the
design of these systems, as well as the basic concepts and the theoretical framework of the
field, are experiencing a significant change.

In 1982, the International Council for Correspondence Education's decision to change its name
to the International Council for Distance Education was a semantic shift that marked the field's
transition from correspondence-based learning to a technology-enhanced educational
framework that aimed to provide equal access to information. This new terminology began to
better describe how distance education was expanding beyond traditional mail-based
correspondence to encompass a variety of technological tools and pedagogical approaches,
and how education could be delivered across geographical and social boundaries (Moore, 1989;
Simonson, et al., 2019).
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In the 1990s and early 2000s, the widespread use of the Internet and the introduction of digital
technologies in education radically changed distance education as a field of practice. In this
period, online and mobile learning environments and learning management systems made
access to education easier and learning processes more flexible and interactive (Harasim, 2000;
Anderson & Dron, 2011). These developments have enabled student-centered and individualized
approaches to gain a greater place in the field of distance education (Anderson, 2020). In parallel
with these developments, new terms such as "e-learning’, "online learning’, "blended learning"
have entered the literature in the distance education literature since the 1990s, and the contexts
and meanings of existing words have transformed (Zawacki-Richter & Anderson, 2014).

These transformations have led to a reshaping of distance education in both theoretical and
practical terms and accelerated the evolution of the conceptual framework in the field. Today,
distance education has evolved into a comprehensive model that supports lifelong learning and
develops critical thinking skills (Moore, 2023). Experiences during the COVID-19 pandemic have
also significantly influenced the practice, theoretical framework and conceptual structure of
distance education. In this process, the meanings of key concepts in the field have expanded,
new concepts have emerged, and the contexts of use of existing concepts have changed
(Zawacki-Richter, 2021).

Systematic analysis of conceptual changes in scientific literature is critical for understanding
the evolution of fields (Tahmasebi et al.,, 2018). Especially in rapidly evolving fields such as
distance education, examining the meaning changes of concepts over time is valuable in
understanding the development direction and dynamics of the field (Chai et al., 2020). This study
aims to systematically analyze the transformation of key concepts in the field of distance
education between 2006 and 2023 by using semantic change detection from computational
linguistics approaches. This analysis will contribute to identifying paradigm shifts and future
trends in the field by evaluating the contexts of use of concepts and their relationships with
other terms with a data-driven approach.

The next section discusses the semantic and technical aspects of semantic change detection
used in the research.

Semantic Change Detection

Semantic change detection in scientific communication is the process of systematically
tracking and analyzing the meaning changes of terms and concepts over time (Tahmasebi et
al., 2018). Scientific communication requires a complex organization between words and ideas
for the effective transfer of knowledge (Chai et al,, 2020). This organization is constantly
evolving, especially in fast-evolving fields where new concepts emerge and existing terminology
adapts to changing contexts. For example, the term ‘artificial intelligence’, while initially referring
to simple logical operations, now encompasses a much broader spectrum of meanings, such
as deep learning, natural language processing and robotics.

With the development of artificial intelligence and machine learning technologies, the detection
of semantic changes in scientific literature has become more important. The meanings and
contexts of use of concepts in scientific texts may change over time. This change can be
detected by examining the distribution of concepts and their neighbors in texts that appear at
different times (Wan et al., 2024). In this study, the BERT (Bidirectional Encoder Representations
from Transformers) model is used to detect the semantic shift of concepts. BERT is a
bidirectional language model based on the Transformer architecture and can capture the
contextual meaning of words and concepts with high accuracy (Devlin et al.,, 2019). Thus, the
usage patterns and meaning changes of concepts at different times can be analyzed in depth.

Modern approaches to semantic change detection have made significant progress thanks to
advanced embedding techniques. In particular, embeddings based on general-purpose large
language models - i.e. artificial intelligence systems that transform texts into numerical vectors
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- show high success in detecting semantic shifts (Gupta et al., 2024). However, the enrichment
of texts with different formats, such as audio, emoji, images, etc., and the change of
communication environments in general, pose some challenges in detecting semantic shifts
(Wan et al., 2024). To overcome these challenges, innovative solutions such as hybrid models
and the use of multiple data sources have been proposed. In particular, combining different
word representation models and making better use of contextual information can lead to more
reliable results in semantic change detection.

Method

This section includes information about the data collection method and data preparation
process.

Data Collection

The research data consist of the full texts of research and review articles published between
2006 and 2023 in the American Journal of Distance Education and Distance Education, two well-
established journals in the field of distance education. In the process of obtaining the research
data, firstly, the articles published in these journals on the specified dates were scanned through
the Scopus database, and bibliometric data related to the articles obtained as a result of the
search were downloaded. Then, a script was developed using Python programming language
and Selenium library. With this script, the full texts of the articles were downloaded using DOI
data. In the third stage, the bibliometric data obtained in the first stage and the full texts obtained
in the second stage were matched

A three-stage process was followed to identify the keywords that form the conceptual basis of
the study: First, the most frequently used keywords in the journals were identified, and then this
list was expanded by examining important literature review studies and basic works in the field
of distance education. In the last stage, three field experts with at least 10 years of experience
in the field of distance education examined the list obtained in the second stage and 86 words
whose meaning changes were to be examined were identified.

Data Preparation

The data were cleaned and standardized through a series of procedures to increase the
reliability of the analyses. In the first stage of data preparation, the text before the abstract,
headers, bibliography and acknowledgments sections of the articles were cleaned using the
Python regex library. At the end of this stage, the article texts to be used in the semantic change
detection analysis were obtained. In the second stage, citations and numerical expressions in
the text were extracted using the Python regex library. In order to better monitor the conceptual
transformation throughout the research process, the 2006-2023 period was divided into four
sub-periods: 2006-2010, 2011-2015, 2016-2019 and 2020-2023, as shown in Table 1.

Table 1 Words Included in the 2006-2024 Data Set

Period Number of Articles Total Words Average Word Std. Deviation
2006-2010 203 1.182,362 5.824,44 1.936,04
2011-2015 215 1.086,550 5.053,72 1.611,59
2016-2020 233 1.268,800 5.445,49 1.57714
2021-2024 201 1.135,722 5.650,36 1.580,21
Data Analysis

In this study, semantic change detection and network analysis methods were used to examine
the transformation of the distance education field. First, data analysis on semantic change
detection and then information about network analysis is presented.
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Semantic Change Detection

Language is a living structure that is constantly changing (Hale, 2007). The change in the
meaning of words in the language provides an important tool for understanding the
transformations in the culture and life of the society using the language (Hamilton et al., 2016).
On this basis, semantic change detection has long been used by experts to understand social
and cultural evolution through methods based on human labor, such as examining changes in
dictionary meaning and examining the statistics of simultaneous use of words. Recently, with
the advances in natural language processing (NLP) methods, semantic change detection has
been frequently used to detect changes in the context of use or meaning of concepts in scientific
fields (Tahmasebi et al,, 2018). In this study, semantic change detection was conducted using
natural language processing methods to examine the conceptual evolution of the distance
education field, which is affected by rapid changes in technology, social life and educational
paradigms.

In recent years, different approaches such as word distribution probability similarity, word
frequency variation and context-based word representation have been used for semantic
change detection in the field of machine learning and NLP (Tahmasebi et al,, 2018). Among
these approaches, those based on word representation use models such as Word2Vec, GloVe,
FastText or BERT. Word2Vec and similar static word models generate a single vector for each
word. This causes the models to be insufficient to represent the meaning of the same word in
different contexts (Ethayarajh, 2019; Wang et al., 2020). On the other hand, contextual word
representations such as BERT can detect the meaning changes of the same word in different
contexts of use more precisely. In this study, the SciBERT (Scientific Bidirectional Encoder
Representations from Transformers) model, which enables contextual word representation
(Peters et al,, 2018; Beltagy et al., 2019), was used to capture subtle contextual meaning
differences in concepts in scientific texts and to compare the usage of the same word in
different periods. Since SciBERT is trained with 1.14 million scientific articles, it can create a
more precise vector representation of concepts used in scientific studies (Beltagy et al., 2019).
In order to determine the model parameters in the training process to be used to create the
vector representation, similar studies in the literature were examined; the longest sequence
length was 512, the chunk size was 32, and the learning rate was 2e-5.

Contextual models such as SciBERT treat each period as separate data and create
representations in vector space independently of each other. In this case, word representation
vectors created for the same word in different periods may be located in different coordinate
systems. In order to overcome this problem and compare the representation vectors of a word
in different periods, the vector spaces of each period should be aligned (Hamilton et al., 2016;
Schlechtweg et al., 2019). In this study, the Orthogonal Procrustes method was used to align
the vector spaces of the epochs. The Orthogonal Procrustes method finds the best rotation
matrix between two sets of vectors, allowing the vector spaces to be optimally aligned
(Schénemann, 1966).

After the periods became comparable, cosine products of the vectors of the same word in
different periods were taken to find the meaning changes of the selected words in consecutive
periods. With this method, the 20 words with the highest change in meaning were identified.
Cosine similarity was used to determine the words that these words were closest in meaning in
each period. The 20 closest neighbor words determined by this method were analyzed and the
meaning changes of the concepts were examined. These analyses were conducted by two
independent researchers and the inter-coder agreement was calculated by Cohen's Kappa and
found to be .85.

Network Analysis

In order to analyze the transformation in the field of distance education in a holistic manner, it
is important to examine the meanings of concepts and the transformation in the contexts of
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use as well as the change in the relationships between concepts. For this reason, semantic
network analysis was conducted as a complement to the semantic change detection method.
In the literature, word co-occurrence networks, which are based on the frequency of co-
occurrence of words, are mostly used in semantic network analysis (Liu et al., 2018). This
approach is based on the assumption that the frequency of co-occurrence of different words is
a measure of the semantic similarity of these words. On the other hand, semantic similarity
analysis based on word vector representations can capture the contextual relationships of
words much better (Wang et al., 2020). This approach is especially effective in revealing the
relationships of similar concepts expressed by different words.

The networks created with the keywords for each period and the 5 most contextually similar
words were visualized using the ForceAtlas2 layout in the Gephi program. The ForceAtlas?
algorithm positions nodes with high similarity values close to each other in the network
visualization, while nodes with low similarity values are positioned far away from each other,
allowing the clusters in the network to be easily understood. Betweenness centrality measure
was used to compare the periods. Betweenness centrality represents the degree to which each
node (word) in the network acts as a bridge between other nodes (Freeman, 1978; Borgatti &
Everett, 2016).

Findings

In this study, the transformation of the field of distance education is examined through the full
texts of 853 research and review studies published between 2006 and 2023 in the American
Journal of Distance Education and Distance Education, the two leading journals in the field. The
time period covered in the review is divided into four sub-periods: 2006-2010, 2011-2015, 2016-
2019 and 2020-2023. The research was conducted at two different levels of analysis. First, the
degree and direction of transformation of the meaning and contexts of the main keywords used
in the field of distance education were analyzed by semantic change detection method. Then,
semantic network analysis was performed for each period. In these networks, the nodes are
formed by the words and their closest neighbors, and the edges are formed by the semantic
similarities between words. With this two-level analysis approach, a comprehensive evaluation
of the transformation of the field of distance education is presented.

Semantic Change Detection Findings

Using the SciBERT model, vector representations of the main keywords in the field of distance
education were created and the conceptual differences between the 2006-2010 period, which
was taken as the reference period, and other periods were measured by the cosine similarity
method. According to the results of this analysis, the 20 words that have experienced the most
meaning change in the field are given in Table 2. The cosine similarity value close to 1 indicates
that there is no significant change in the meaning of the word, while the value moving away from
1 is accepted as an indicator of differentiation in the context of use and meaning of the word.

While measuring the differentiation levels of words between periods, the differentiation value of
the next period was found based on the previous period. When the cumulative change rates of
all periods based on the 2006-2010 period are analyzed, the words with the highest total change
are student (0,851), andragogy (0,859), information (0,860), virtual (0,865) and technology
(0,870). When the cosine similarity values of the words between consecutive periods are
analyzed, the word student (0,936) experienced the greatest semantic change compared to the
previous period in the 2011-2015 period. In this period, multicultural environments (0,957) was
the word that experienced the second largest semantic change. Similarly, in the 2016-2020
period, the word technology (0,957) experienced the most radical semantic change, followed by
knowledge (0,957). In the 2021-2024 period, the words with the highest semantic change were
andragogy (0,973) and knowledge (0,927).
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Table 2 Similarity coefficients (cosine products) of the 20 words with the highest change in
meaning with the previous period

Word 2011-2015 2016-2020 2021-2024
Student 0,937 0,946 0,962
multicultural

environments 0,957 0,947 0,943
Experience 0,942 0,947 0,961
evaluation 0,951 0,945 0,957
andragogy 0,943 0,938 0,973
Information 0,971 0,957 0,927
Knowledge Management 0,965 0,942 0,945
online education 0,952 0,95 0,958
interactional distance 0,952 0,953 0,954
Virtual 0,969 0,95 0,941
course design 0,953 0,95 0,962
Technology 0,966 0,958 0,944
Participation 0,966 0,95 0,952
open educational

resources 0,949 0,957 0,962
learning experience 0,952 0,954 0,963
learning activity 0,953 0,956 0,96
distance education 0,972 0,948 0,952
community of inquiry 0,955 0,949 0,968
Education 0,952 0,95 0,971
competence 0,963 0,953 0,957
Learner 0,959 0,965 0,949
self-regulation 0,954 0,957 0,962
teaching presence 0,964 0,951 0,959
distance learning 0,963 0,954 0,959

In order to examine the transformation of the meanings of the words that experienced the most
semantic change, 20 words that were semantically closest to these words (with the highest
cosine similarity) were identified for each period. The contexts of each word according to the
periods were revealed by examining the words that left, entered and changed their similarity
ranking from this list for consecutive periods. While the semantic space of the word "student”,
which experienced the most semantic change, was shaped around the words ‘learning’,
"teacher” and "classroom interaction’ symbolizing traditional education in the 2006-2010 period,
it expanded to include words such as "online learning", "participation” and "learning experience’
in the 2011-2015 period. In the 2016-2020 period, the word "student” approached words such
as "personalized learning’, "digital literacy" and "interactive content", and in the 2021-2023 period,

it became more closely linked to the words "artificial intelligence", "autonomy" and "resilience"
(see Table 3).

When the meaning space of "multicultural environments"’, which is the second word that has
experienced the most meaning change in the distance education literature, is examined in
different periods, it is seen that the word is close to the words "diversity", "cultural awareness"
and 'international student” in the 2006-2010 period, to the words "global cooperation" and
"intercultural communication” in the 2011-2015 period, to the words "digital connectivity" and
'online communities” in the 2016-2020 period, and finally to the words "digital citizenship’,

"equality” and "inclusive education” in the 2021-2023 period.

The meaning space of the word "experience" has also experienced a significant transformation
symbolizing the transition from traditional education to technology-supported education. In the
2006-2010 period, the meaning space of the word was shaped around "learning experience’,
"application”and "skill development”. In the 2011-2015 period, the meaning relations of the word
expanded to include the words "interaction" and "participation”, and in the 2016-2020 period, the
words that the word experience came closer to semantically were "virtual reality", "interactive
learning" and "personalized experience". In 2021-2023, the word experience evolved to include

the words "gamification”, "adaptive learning" and "experiential learning” in its meaning space.



/39 ODUSOBIAD

The word "assessment’ has also experienced a relatively parallel change to the change in
meaning of other words in the distance education literature, and while it was linked to "exams’,
"feedback” and "measurement” reflecting traditional assessment paradigms in the 2006-2010
period, it established strong semantic ties with "online assessment” and "formative assessment’
inthe 2011-2015 period, "learning analytics" and "adaptive assessment" in the 2016-2020 period,
and finally with "artificial intelligence supported assessment” and "continuous assessment” in
the 2021-2023 period.

The analysis of the semantic changes of words in the distance education literature reveals clear
patterns in the transformation of basic concepts. The semantic space of the analyzed words
showed a three-stage transformation over time. In the first stage, words linked to words
associated with basic online learning environments ('distance education’, "e-learning’, "online
teaching"), in the second stage they expanded to words associated with virtual and adaptive
learning environments ("virtual reality", "interactive content", "mobile learning"), and after 2020
they developed strong semantic links with words related to artificial intelligence technologies
("artificial intelligence", "digital transformation’, "adaptive learning") (see Table 3). This
evolutionary process shows that distance education is undergoing a comprehensive
transformation towards personalization of education ("personalized learning’, "autonomy",
"digital competencies") and development of digital learning ecosystems ('virtual learning

L Al support") with the influence of Al technologies.

environments”, "digital communities”,

Table 3 Direction of meaning change of the 20 words with the highest change in meaning
according to periods

Keyword 2006-2010 2011-2015 2016-2020 2021-2024
learning, teacher, online learning, personalized learning, Al-powered learning,
Student interaction engagement, learning digital literacy, interactive autonomy, resilience,
experience, self- content resilience
regulation
diversity, cultural global cooperation, digital connectivity, digital citizenship, equality,
Multicultural awareness, intercultural online communities, inclusive education
Environments international communication, remote inclusion
student interaction

learning experience,

interaction, participation,

virtual reality, interactive

gamification, adaptive

Experience practice, skills feedback learning, personalized learning, experiential learning

development experience

exams, feedback, online assessment, adaptive assessment, Al-assisted assessment,

! measurement formative assessment, learning analytics, continuous assessment,
Evaluation )
performance assessment competency-based personalized feedback
assessment

pedagogy, self- learner autonomy, online  collaborative learning, flexibility, lifelong learning,
Androgoji directed Ieaming, education, facilitator role Qigital engagement, virtual learning environments

adult learning interaction

principles

information digital access, accessto  data security, artificial intelligence, digital
Information sharing, content, information, sharing information networks, citizenship, privacy

information literacy networks digital resources

learning, knowledge knowledge sharing, knowledge construction,  digital information
Knowledge acquisition, knowledge transfer, expertise, collaborative management, distributed
Management cognitive processes learning networks learning information, information

management systems

Online Education

e-learning, distance
education, internet-
based education

online courses, learning
platforms, online
participation

massive open online
courses, mobile learning,
digital content

digital transformation,
artificial intelligence support,
personalized

Interactional

interaction,
communication,

online interaction, learner
autonomy, teaching

technological tools,
quality of interaction,

digital interaction, instant
communication, virtual reality

Distance teacher-student strategies learning communities
relationship
online, simulation,  collaboration, virtual virtual reality, metaverse, digital
Virtual reality classrooms, remote interactivity, sense of experiences, engagement

access

presence

Course Design

curriculum, lesson
plan, objectives

instructional design,
learning outcomes,
flexibility

interactive content,
multimedia, collaborative
learning

digital-first design, adaptive
learning, personalized content
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tools, devices,

technology integration, e-

online platforms, mobile

artificial intelligence,

Technology resources learning, support technologies, digital automation, innovation
resources
interaction, online engagement, interactive learning, Al-enabled engagement,

Participation

motivation, learning
process

student interaction,
engagement strategies

sense of community,
active participation

gamification, experiential
engagement

Open Education

open access,
shared resources,

OER usage, licensing,
resource sharing

digital resources, open
content, global access

open education practices,
inclusion, sustainability

Resources educational
materials
Learning skill developmgnt, pnline experiencg, virtual reality, inte_ractive adapt@ve Igarning, o
Experience hand_sfon learning, interaction, learning content, personalized gam|f|oat|on, experiential
practice environment experience learning
tasks, exercises, online activities, virtual classroom gamified activities, adaptive
group work interactive tasks, activities, collaborative tasks, experiential activities

Learning Activity

multimedia use

projects, project-based
learning

Distance
Education

distance education,
online teaching,
educational
technology

online courses, teaching
strategies, virtual
classrooms

mobile teaching, flexible
teaching, digital
platforms

artificial intelligence
supported teaching, instant
communication, virtual reality
teaching

Community of
Inquiry

interaction, social
presence, cognitive
presence

teaching, learning,

online communities,
learning community,
instructional presence
online education,

interactive learning,
cooperative learning,
sense of community
digital education,

digital communities, virtual
interaction, participation

digital transformation,

Education school educational technology, distance education, equality, artificial intelligence
access higher education
skill, knowledge, competency-based adaptive learning, continuous assessment, Al-
competence training, performance, personalized learning, supported competence
Competence

evaluation

learning analytics

development, personalized
learning pathways

The next section presents the findings of the semantic network analysis.

Semantic Network Analysis Findings

In Semantic Network Analysis, betweenness centrality measure was calculated with the help of
the Gephi program to determine the mediation relationships between words and the terms that
act as bridges. Betweenness centrality reveals the mediating role of a node (word) in the network
by showing the frequency of its presence on the shortest paths between other pairs of nodes.
In word co-occurrence networks for mapping scientific fields, the mediating role of a word
indicates its capacity to connect different research subfields. These words play a key role in the
integration of research in the field and the emergence of new research directions. The change
of words that play a mediating role in the semantic networks of a scientific field in successive
time periods represents the orientations of the field.

When Table 4 is examined, the words with the highest betweenness centrality in the semantic
network created for the 2006-2010 period are "learning speed” (0,0985), "competence” (0,0938),
"teacher" (0,0821) and "school" (0,0804). When Visual 1 is analyzed, it is seen that there is an
intense connection between these words. This shows that teacher-centered and basic
education-oriented studies were at the forefront in the 2006-2010 period. In the semantic
network created at for the 2011-2015 period, words such as "learning environment" (0,1473),
"online discussion" (0,1169), "collaborative learning" (0,0730) and "online teaching" (0,0432)
stand out in terms of betweenness centrality. When Visual 2 is examined, it is seen that words
such as "learning environment" and “collaborative learning” were in a central position in this
period. These findings show that online and collaborative learning started to be discussed more
widely in the distance education literature in the 2011-2015 period, in other words, the digital
transformation of distance education started.

Table 4 Prominent Words in terms of Betweenness Centrality

Queu Aras. Aras. Aras. Aras.
e 2006-2010  Merk. 2011-2015 Merk. 2016-2020 Merk. 2021-2023 Merk.
learning 0,0985 learning 0,1473 higher education 0,132 autonomy 0,0958

1 speed environment
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competenc  0,0938 online 0,1169 student 0,1046 simultaneous 0,0957
2 e discussion discussion

teacher 0,0821 teaching 0,0987 cooperative 0,0977 School 0,0852
3 learning

School 0,0804 cooperative 0,073 quality assurance 0,0937 Design 0,0361
4 learning

Information 0,0701 distance 0,01 configuration 0,0234 higher education  0,0286
5 education

teaching 0,0651 professional 0,0494 learning 0,0123 education 0,0171
6 development environment technology
7 difficulty 0,0591 Support 0,0592 problem 0,0119 Classroom 0,0184

distance 0,0541 difficulty 0,0446 virtual 0,0114 configuration 0,0147
8 learning
9 cognitive 0,0479 online teaching  0,0432 skill 0,0098 learning materials  0,0129

teaching 0,0449 learning 0,0476 simultaneous 0,0115 quality assurance  0,0185
10 presence materials

When Table 4 is examined, the high betweenness centrality values (0,132 and 0,105) of the
terms "higher education" and "student" in the semantic network created for the period 20716-
2020 and their central positions in the network (see Figure 3) show that higher education has
started to be studied more in the field in this period. In the same way, the words "collaborative
learning"”, "virtual’, "synchronous", "synchronous", "quality assurance" and "structuring” have
strong connections and high centrality values in the network, which can be interpreted as a sign
that distance education at higher education level has started to be studied within the institutional
structure in digital and collaborative environments.

In the semantic network created for the 2021-2023 period of the distance education field, the
words "autonomy" (0,0958), "simultaneous discussion" (0,0958), "school" (0,0852), "design"
(0,0361) and "educational technology" (0,0286) stand out with high betweenness centrality
values. When Visual 4 is analyzed, the fact that the links in the network are concentrated around

the words "autonomy”, "synchronous discussion’, "school" and "educational technology" reveals
that distance education is studied in an institutional context after the pandemic.

distance learning
cognitive

distanealinadi ion
cdlahanﬁg::ing
knowledge
Al teaching presence
teacher learning pace flexibility
competency
pmf-s.iunaldSMWﬁl“
Figure 1 Keyword co-occurrence network for the period 2006-2010
Figure 2 Keyword co-occurrence network for the period 2011-2015
collaborat lela_mlng
:m*mv =
quility ansurance  “Yjchronousdl 'f-;;d*w:w
m;‘“ e ction higher education
L) -

distance learning

Figure 3 Keyword co-occurrence network for the period 2016-2020

Figure 4 Keyword co-occurrence network for 2021-2023
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The network analysis of the distance education field between 2006 and 2023 and the change of
the words in the bridging function clearly reveal the transformation trend in the field. The studies
focusing on teacher-centered and traditional education in the period between 2006 and 2010
are more focused on online and collaborative learning in the period between 2011 and 2015,
and higher education in the following periods, showing that research has become more
dispersed and concentrated around different foci in a wider area (see Figures 1, 2, 3 and 4).

Discussion

This study aims to examine the transformation of the field of distance education between 2006
and 2023 by using semantic change detection and network analysis methods. Previous studies
have attempted to identify the trajectory, key themes, research methods and trends in the field
through bibliometric analysis, citation analysis or systematic reviews (Bozkurtvd.,, 2017,
Zawacki-Richter & Anderson, 2011). However, the approach in this study also reveals the
semantic changes of words over time and how these changes are reflected in the conceptual
network structure of the field. In this way, it is possible to bring a new perspective to the evolution
of the field of distance education.

Semantic change detection allows the study of transformations in the meaning of words over
time. For many years, linguists have investigated such changes using human labor-based
approaches. However, advances in artificial intelligence, especially in natural language
processing, have made it possible to detect word meaning changes in large-scale text-based
data more systematically and reproducibly (Tahmasebi et al., 2021). Semantic change detection
is an analysis method that can be used in different fields. For example, studies examining
conceptual transformations in disciplines such as psychology, particle physics or economics
demonstrate the domain-independent applicability of this method (Mahanty et al., 2027,
Vylomova & Haslam, 2021; Zichert & Wiithrich, 2024). Distance education is a field that is rapidly
affected by technological, pedagogical and social changes and is constantly transforming.
Therefore, it is critical to conduct such analyses in order to identify the historical layers,
transition periods and important turning points of distance education.

In distance education studies, the changing use of certain words in the literature can be seen as
a reflection of the epistemological, technological and pedagogical transformations of the field.
In this context, the new layers of meaning that words such as "student’, "interaction’,
"technology’, "andragogy"’, community of inquiry, Massive Open Online Course (MOOC), open

educational resources (OER), "distance distance teaching", "knowledge", "competence’, etc. have
acquired show the change that distance education has experienced as a learning ecosystem.

In this study, semantic network analysis was used as a second method. Semantic network
analysis is a powerful tool for examining the conceptual structure of a field based on the
literature of that field (Cobo et al., 2011; He et al., 2020). Semantic networks allow us to examine
the relationships between keywords in the field and how these relationships evolve over time.
Unlike citation or co-occurrence analyses, semantic network analysis focuses on the content of
the sources in the literature and evaluates the proximity of the words used and the patterns of
co-occurrence. Thus, the combination of semantic change detection results and network analysis
findings illuminates the transformation of distance education in terms of both subtle
transformations in word meanings at the micro level and the restructuring of relationships
between words at the macro level (Pottenger & Yang, 2007; Whang, 2014).

Semantic Change of Key Words in the Field of Distance Education

The words that were found to have changed meaning the most in the study were "student’,
'multicultural  environments’, ‘"experience’, "assessment (assessment)’, "andragogy’,
non non non |ll’ n non

"knowledge’, "online education®, "transactional distance', "virtual®, "course design’, "technology’,
'engagement’, Open Educational Resources (OER), learning experience, learning activity,
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distance distance teaching, community of inquiry, education, competency, learner, self-
regulation, teaching presence, distance learning and learning networks. This illustrates how
clusters of words representing different dimensions of the field have acquired new meanings
over time. For example, the evolution of the word "student” from a traditional learner role to a
more autonomous, self-regulated, multifaceted profile that acquires knowledge from different
sources and interacts in learning communities reflects the learner-centered nature of distance
education (Zimmerman & Schunk, 2011).

Similarly, the word "andragogy", which is used to describe learning processes for adults, has
recently become more commonly associated with words such as digital participation, lifelong
learning, and virtual reality. This change in the semantic space of the word andragogy has
heralded a learning ecosystem that is more flexible, customizable and diversified with the
opportunities offered by technology in the context of distance education (Moore & Kearsley,
1996; Saba, 1999). The term "transactional distance" has become a dynamic variable that
determines the quality of cognitive, affective and social interaction rather than emphasizing only
geographical distance. Thanks to technological environments, it has acquired new meanings
that partially eliminate or reshape remoteness (Moore, 1993).

The analysis of word co-occurrence networks created according to different periods allowed the
evolution of the distance education field to be observed at a more structural level. While words
such as 'web-based learning’, "synchronous communication” and ‘learner satisfaction"
dominated the field before 2010, the first period covered by the study, words such as MOOC,
"learning analytics', "mobile learning" and OER took center stage in the 2010s (Zawacki-Richter
et al, 2017). In recent years, the fact that topics such as "artificial intelligence’, "digital
transformation”, "flexible learning", "metaverse" and 'mixed reality" have become more
discussed shows that distance education has experienced a parallel change with technological
and social developments (Lockee, 2021; Hood & Littlejohn, 2018).The fact that the results of
network analysis and semantic change detection findings support each other shows that in the
field of distance education, beyond the change in the meaning of words, the relationships

between words have also changed.

In the literature, the word "course” was initially associated with curriculum, instructional design
and content production, but today it has evolved into an approach that focuses on producing
interactive, collaborative, adaptive and artificial intelligence-supported learning environments. In
this context, the term "course design" has evolved from a product development process carried
out by instructional designers, graphic designers, programmers and content developers to a
stage where teachers or other units supporting students can directly produce content and easily
create personalized environments (Anderson & Kanuka, 1997; Garrison & Anderson, 2003).

Technology has been one of the main drivers of transformation in distance education. Initially
perceived only as a tool that facilitates access, interaction and information sharing, it has
evolved into a structure that enriches the learning experience with advanced technologies such
as virtual reality, mixed reality, metaverse, learning analytics and blockchain in the age of
artificial intelligence (Hood & Littlejohn, 2018; Reeves & Herrington, 2010). This shows that the
word technology has expanded semantically over time, transforming from a simple
access/communication tool into a multidimensional learning ecosystem.

The word student has undergone a similar transformation. In distance education, the term
"learner” is increasingly used instead of "student’, as the learner is no longer just a passive
recipient of the course or content . The learner is an active participant who has self-regulation
strategies, shapes the learning path according to personal needs, interacts with multicultural
and online communities, and diversifies the learning experience by taking advantage of
opportunities such as open educational resources and MOOCs (Cleveland-Innes & Garrison,
2010; Siemens, 2005). Therefore, words such as "competency’, "andragogy", "self-regulation”,

"interaction” and "community of inquiry" have gained new meaning in the context of the learner.
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The words assessment and competency have acquired different dimensions as a result of the
changing business world, lifelong learning requirements and rapidly developing technology.
While assessment and evaluation used to be a result-oriented approach centered on exams and
tests, today it has become a process-oriented, technology-supported, dynamic structure that
can provide automatic feedback and regularly monitor skills and competencies (Means et al.,
2010; Slade & Prinsloo, 2013). The word competence has also evolved from a fixed set of
knowledge to a framework that emphasizes constantly updated and changing skills, problem-
solving competencies and digital literacy.

Structure of the Distance Education Field

Previous research has examined the thematic structures of the distance education field in detail
and proposed various classifications. For example, Martin et al. (2020) examined online
teaching and learning studies between 2009-2018 under three main themes (learner, course-
tutor, organization), while Zawacki-Richter (2009) examined research topics in distance
education under three headings: micro, meso and macro levels. According to these
classifications, learning-teaching processes and interaction at the micro level, technology,
management and organization at the meso level, and theories, policies and systems at the
macro level come to the fore. In this study, it can be said that the themes obtained through
semantic change detection and network analysis point to a similar categorical grouping. For
example, while the words that the word "student" has been associated with over time (student-
centeredness, self-regulation, andragogy, interaction, experience, etc.) define the micro level,
words such as "technology’, OER, MOOC can be said to point to the macro level by being
associated with the internationalization of the field, digital transformation, widespread access
and global learning communities. Thus, semantic change detection and network analysis
contribute to visualizing the changes in the meaning of concepts over time by adding an
additional dimension to the thematic structures revealed by literature reviews.

Valverde-Berrocoso et al. (2020) grouped e-learning research between 2009-2018 into three
main axes: "online students’, "online teachers" and "curricula”. This study similarly emphasizes
that themes such as students, courses, teaching, technology, international/multicultural
contexts and open resources have gained new meanings over time. Therefore, big data-based
methods such as semantic change detection and network analysis provide results in line with
the literature reviews and allow us to examine the transformation in distance education in more

detail.

Over the years, the concept of distance education has expanded its meaning by being used
together with words with similar meanings such as "online education’, "e-learning", "distance
learning”, "emergency distance education’, "open and distance learning”. Singh and Thurman
(2019) state that the concept of online learning has been defined in many different ways
between 1988-2018 and that the words "e-learning", "blended learning", "online education’, "web-
based learning" and "distance education” have similar meanings. The findings of this study also
show that the main words related to distance education have entered each other's meaning field

over time, thus creating a strong conceptual clustering around distance education.

The changes observed in business processes in the post-COVID-19 period have caused digital
transformation to become more prominent. This transformation has profoundly affected
distance education in strategic, pedagogical, technological and cultural dimensions, and has
moved distance education to an important position in higher education, corporate training and
lifelong learning ecosystems (Hodges et al., 2020; Rge et al.,, 2022; Nieto-Taborda & Luppicini,
2024). As the results of semantic change detection show, the meaning of concepts related to
distance education is expanding; distance education is transforming from a model that
eliminates geographical barriers to a structure that incorporates new trends such as Al-
supported personalized learning, adaptive teaching, flexible programs, digital certificates and
micro-competencies (Varadarajan et al., 2023).
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Trends in the Field of Distance Education

Open Educational Resources (OER) and Massive Open Online Courses (MOOCs) have enabled
the democratization of education on a global scale, widening access and extending education
beyond the walls of institutions, enabling it to be carried out in a quality manner independent of
time and space (Wiley, 2002; Veletsianos, 2012). The meaning of the words OER and MOQC is
not limited to content sharing, but has expanded with the strategies of institutions, global
collaborations, learning analytics, micro competencies and flexible learning pathways
(Perifanou & Economides, 2022; Zhu et al., 2022). The findings of this study also show that OERs
and MOOCs have further diversified distance education globally and gained different
dimensions.

On the other hand, distance education has transformed the traditional model of education
behind closed walls into an open, flexible, international and multicultural learning ecosystem.
Students are no longer just individuals enrolled in formal education institutions, but a wide range
of people from different ages, cultures and socioeconomic backgrounds around the world who
participate in learning processes for different purposes (Varadarajan et al., 2023).

Artificial intelligence-based learning management systems and learning analytics tools have
brought applications such as personalization, adaptive content, instant feedback and predicting
learner success in distance education (Hood & Littlejohn, 2018; Lockee, 2021). Thus, distance
education has not only provided spatial flexibility, but also increased its potential to support the
learner's cognitive and affective processes and enrich social interaction.

Digital transformation is transforming distance education from an alternative method to a
mainstream learning model. Especially during the COVID-19 pandemic, emergency distance
learning practices have increased the digital capacities of institutions, added digitalization to
strategic plans, and encouraged educators to develop new pedagogical approaches (Hodges et
al, 2020; Rge et al, 2022). Nieto-Taborda and Luppicini (2024) emphasize that distance
education is undergoing a multidimensional change by drawing attention to the strategic,
instructional, technological and cultural dimensions of digital transformation.

Conclusion

This study reveals that the transformation in the field of distance education between 2006 and
2023 can be analyzed through semantic change detection and network analysis methods. The
findings show how the conceptual landscape of distance education has changed over time and
how the meanings of some concepts have expanded and adapted to new pedagogical,
technological and social contexts.

Furthermore, our study proves that the trends and structures identified in previous literature
reviews, bibliometric analyses and thematic reviews are supported by a semantic perspective.
While distance education was initially defined by access, content delivery and simple
technological tools, today it has transformed into a multidimensional ecosystem supported by
artificial intelligence, digital transformation, global collaborations, flexible learning pathways,
micro-competencies and mixed reality.

Future research can enrich semantic change detection and network analysis with more data
sources and make cross-disciplinary comparisons to predict future trends in the field and
provide strategic guidance to policy makers, institutional administrators and educators. In this
way, the ever-changing nature of distance education can be comprehended more deeply at the
conceptual level and shed light on the development of educational practices.
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Arastirma Makalesi Acik Erisim

Uzaktan egitimde kavramsal doniisiim: 2006-2023 doneminde
yasanan degisimler ve gelecege yonelik egilimler

Hiseyin Ozcinar'™, Hursit Cem Salar’

TEgitim Fakiiltesi, Bilgisayar ve Ogretim Teknolojileri Egitimi Béliimii, Pamukkale Universitesi, Denizli, Tiirkiye.

OZET

Uzaktan egitim, artan teknolojik yenilikler ve de@isen toplumsal gereksinimlerle birlikte, egitim alaninin en fazla ve
hizli dedisen alt alanlarindan bir olarak 6ne ¢ikmaktadir. Bu baglamda, bu calismanin amaci uzaktan egitim
alaninin 2006-2023 yillar arasindaki kavramsal donusimunin incelenmesidir.Bu amagla alanin 6nde gelen
dergileri olan American Journal of Distance Education ve Distance Education dergilerinde yayimlanan 853
arastirma ve derleme makalesinin tam metinleri anlamsal degisim tespiti ve anlamsal ag analizi yontemleri ile
incelenmigstir. SciBERT modeli kullanilarak gerceklestirilen anlamsal degisim tespiti analizleri, "6grenci’,
"andragoji’, "bilgi", "sanal" ve "teknoloji" kelimelerinin en fazla anlam degisimine ugrayan kelimeler oldugunu ortaya
koymustur. Alanin makro duizeydeki yapisini ortaya koymak igin gergeklestirilen anlamsal ag analizi sonugclari,
uzaktan egitim alaninin 2010 oncesinde web-tabanli 6grenme ve senkron iletisim kelimelerinin etrafinda
yapilandigini, 2010'lu yillarda MOOC ve 6grenme analitiginin, son yillarda ise yapay zeka ve dijital dontdsim
kelimelerinin merkezi konuma gegctigini gostermistir. Bulgular, uzaktan egitimin basit bir erisim modelinden ¢ok
boyutlu bir 6grenme ekosistemine donustugund; ozellikle COVID-19 sonrasi donemde yapay zeka destekli
kisisellestirilmis ogrenme, uyarlanabilir dgretim ve esnek programlari kapsayan bir kavramsal yapiya evrildigini
ortaya koymaktadir.

ANAHTAR KELIMELER

Uzaktan egitim, Anlam degisimi tespiti, Anlamsal ag analizi, Dijital dondstum.
Giris

Teknoloji alanindaki gelismeler, 6zellikle bilisim teknolojilerindeki ve yapay zeka (YZ) alanindaki
ilerlemeler, Uretim sureglerini, toplumsal yaplyi, ihtiya¢ duyulan becerileri ve insan tipini koklu bir
sekilde degistirmektedir (Brynjolfsson ve McAfee, 2014; Russell ve Norvig, 2020). Uretimdeki
dijitallesme ve otomasyon, is glcU piyasasinda yaratilan yeni is modelleri ve roller ve bunlara
paralel olarak egitim alanindaki paradigma degisimleri bir bilim alani olarak uzaktan egitim
alanin evrilmesini saglamistir (Selwyn, 2021; Siemens ve Tittenberger, 2019). Bu dontsim
surecinde uzaktan egitim ortamlarinin teknik yapisi ve bu sistemlerinin tasariminin yanisira
alandaki temel kavramlar ve alanin teorik ¢ergevesi de dnemli bir degisim yasamaktadir.

1982 vyilinda, Uluslararasi Yazismali Egitim Konseyi'nin adini Uluslararasi Uzaktan Egitim
Konseyi olarak degistirme karari almasi, alanin yazismaya dayali 6grenmeden, bilgiye esit erisimi
sunmayi hedefleyen teknolojiyle gelistiriimis bir egitim ¢ergevesine gegisini isaret eden anlamsal
(semantic) bir degisimdi. Bu yeni terminoloji, uzaktan egitimin geleneksel posta tabanli
yazismalarin otesine gegerek cesitli teknolojik araclari ve pedagojik yaklasimlari kapsayacak
sekilde genisledigini ve egitimin cografi ve sosyal sinirlarin 6tesinde nasil verilebilecegini daha
iyi anlatmaya baslamistir (Moore, 1989; Simonson, vd., 2019).

1990'lar ve 2000'lerin basinda, internetin yayginlasmasi ve dijital teknolojilerin egitimde
kullanilmaya baslamasi, bir uygulama alani olarak uzaktan egitimi kokten degistirmistir. Bu
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donemde, gevrimici ve mobil 6grenme ortamlari ve 6grenme yonetim sistemleri egitime erigimi
daha kolay ve 6grenme sireglerini daha esnek ve etkilesimli hale getirmistir (Harasim, 2000;
Anderson ve Dron, 2011). Bu gelismeler 6grenci merkezli ve bireysellestirilmis yaklasimlarin
uzaktan egitim alaninda daha blytk bir yer edinmesini saglamistir (Anderson, 2020). Bu
gelismelere paralel olarak uzaktan egitim alan yazininda da, 1990'lardan itibaren "e-6grenme’,
‘cevrimici 0grenme”, "harmanlanmis ogrenme" gibi yeni terimler literatlre girmis, var olan
kelimelerin kullanim baglamlari ve anlamlari dontdsmustir (Zawacki-Richter ve Anderson, 2014).

Bu donusumler, uzaktan egitimin hem teorik hem de pratik acgidan yeniden sekillenmesine yol
acmis ve alandaki kavramsal ¢ercevenin evrimini hizlandirmistir. Ginimuzde uzaktan egitim
yasam boyu ogrenmeyi destekleyen ve elestirel disinme becerilerini gelistiren kapsamli bir
modele dontismustir (Moore, 2023). COVID-19 pandemisi slirecinde yasanan deneyimler de,
uzaktan egitimin uygulama bigimlerini, teorik ¢ergevesini ve kavramsal yapisini onemli ol¢ude
etkilemistir. Bu suregcte, alandaki temel kavramlarin anlamlar genislemis, yeni kavramlar ortaya
¢lkmis ve mevcut kavramlarin kullanim baglamlari degisime ugramistir (Zawacki-Richter, 2021).

Bilimsel literaturde kavramsal degisimlerin sistematik analizi, alanlarin evrimini anlamak igin
kritik onem tasimaktadir (Tahmasebi vd., 2018). Ozellikle uzaktan egitim gibi hizli gelisen
alanlarda, kavramlarin zaman igindeki anlam degisimlerini incelemek, alanin gelisim yonunu ve
dinamiklerini kavramak agisindan degerlidir (Chai vd., 2020). Bu arastirma, hesaplamali dilbilim
yaklasimlarindan anlamsal degisim tespiti kullanarak, 2006-2023 yillar arasinda uzaktan egitim
alanindaki temel kavramlarin gegcirdigi donusumu sistematik bir bicimde incelemeyi
amagclamaktadir. Bu analiz, kavramlarin kullanim baglamlarini ve diger terimlerle iligkilerini veri
odakli bir yaklagsimla degerlendirerek, alandaki paradigma degisimlerini ve gelecek egilimleri
belirlemeye katki saglayacaktir.

Sonraki bolumde arastirmada kullanilan anlamsal degisim tespiti konusu anlamsal ve teknik
yonden ele alinmistir.

Anlamsal Degigim Tespiti

Bilimsel iletisimde anlamsal degisim tespiti (semantic change detection), terimlerin ve
kavramlarin zaman igindeki anlam degisimlerini sistematik olarak izleme ve analiz etme
slrecidir (Tahmasebi vd., 2018). Bilimsel iletisim, bilginin etkili bir sekilde aktariimasi igin
kelimeler ve fikirler arasinda karmasik bir organizasyon gerektirir (Chai vd. 2020). Bu
organizasyon, oOzellikle yeni kavramlarin ortaya c¢iktigi ve mevcut terminolojinin degisen
baglamlara uyum sagladigi hizli gelisen alanlarda strekli evriimektedir. Ornegin, "yapay zeka"
terimi, baslangigta basit mantiksal islemleri ifade ederken, gintimuzde derin 6grenme, dogal dil
isleme ve robotik gibi cok daha genis bir anlam spektrumunu kapsamaktadir.

Yapay zeka ve makine ogrenimi teknolojilerinin gelismesiyle birlikte, bilimsel literattrdeki
anlamsal degisimlerin tespiti daha da onem kazanmistir. Bilimsel metinlerdeki kavramlarin
anlamlari ve kullanim baglamlan zamanla degisebilmektedir. Bu degisim farkli zamanlarda orta
cikan metinlerdeki kavramlarin ve bu kavramlarin komsularinin dagiliminin incelenmesiyle tespit
edilebilmektedir (Wan vd., 2024). Bu ¢alismada kavramlarin anlamsal kaymasini tespit etmek
Uzere BERT (Bidirectional Encoder Representations from Transformers) modeli kullaniimistir.
BERT, Transformer mimarisi temelli ¢ift yonlu bir dil modeli olup, sozcuklerin ve kavramlarin
baglamsal anlamlarini yiksek dogrulukla yakalayabilmektedir (Devlin vd., 2019). Boylelikle,
kavramlarin farkli zamanlardaki kullanim orintdleri ve anlam degisimleri derinlemesine
incelenebilmektedir.

Anlamsal degisimin tespitinde modern yaklasimlar, gelismis yerlestirme teknikleri sayesinde
onemli ilerlemeler kaydetmistir. Ozellikle, genel amagh buyik dil modellerine dayali
yerlestirmeler - yani metinleri sayisal vektorlere donustlren yapay zeka sistemleri - anlamsal
degisimleri tespit etmede ylksek basari gostermektedir (Gupta vd., 2024). Bununla birlikte,
metinlerin ses, emoji, goruntu gibi farkl formatlarla zenginlestiriimesi, genel olarak iletisim
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ortamlarinin  deg@isimi anlam kaymalarinin tespitinde bazi zorluklarin ortaya c¢ikmasini
sa@lamaktadir (Wan vd., 2024). Bu zorluklarin Ustesinden gelmek igin, hibrit modeller ve ¢oklu
veri kaynagi kullanimi gibi yenilikgi ¢ozimler onerilmektedir. Ozellikle, farkli kelime temsil
modellerinin birlestiriimesi ve baglamsal bilgilerin daha etkin kullanimi, anlamsal degisim
tespitinde daha guvenilir sonuglar elde edilmesini saglamaktadir.

Yontem

Bu bolimde veri toplama yontemi ve veri hazirlama sureci hakkinda bilgiler yer almaktadir.
Veri Toplama

Arastirma verileri uzaktan egitim alanin kokld dergilerinden American Journal of Distance
Education ve Distance Education'da 2006-2023 yillari arasinda yayinlanan arastirma ve derleme
makalelerinin tam metinlerinden olusmaktadir. Arastirma verilerinin elde edilmesi surecinde ilk
olarak bu dergilerde belirlenen tarihlerde yayinlanan makaleler Scopus veri tabani araciligiyla
taranmis, arama sonucu elde edilen makalelere iliskin bibliometrik veriler indirilmistir. Daha
sonra Python programlama dili ve Selenium kutuphanesi kullanilarak bir betik gelistirilmistir. Bu
betik ile DOI verileri kullanilarak makalelerin tam metinleri indirilmistir. Uglincl asamada 1.
asamada elde edilen bibliyometrik veriler ve ikinci asamada elde edilen tam metinler
eslestirilmistir.

GCalismanin kavramsal temelini olusturan anahtar kelimelerin belirlenmesi igin Ug asamali bir
surec izlenmistir: ilk olarak ele alinan dergilerde en sik kullanilan anahtar kelimeler tespit edilmis,
ardindan uzaktan egitim alanindaki onemli literatur degerlendirme c¢alismalari ve temel eserler
incelenerek bu liste genigletilmistir. Son asamada uzaktan egitim alaninda en az 10 yillik
deneyime sahip dc¢ alan uzmani tarafindan 2. asamada elde edilen liste incelenmis ve anlam
degisimleri incelenecek olan 86 kelime belirlenmistir.

Veri Hazirlama

Veriler analizlerin guvenilirligini artirmak amaciyla bir dizi islemden gegirilerek temizlenmis ve
standardize edilmistir. Veri hazirlamanin ilk asamasinda makalelerdeki 6zet kismindan once yer
alan metinler, st bilgiler, kaynakca ve tesekkur bolumleri Python regex kituphanesi kullanilarak
temizlenmistir. Bu asamanin sonunda anlamsal degisim tespiti analizinde kullanilacak makale
metinleri elde edilmistir. Ikinci asamada Python regex kitiphanesi kullanilarak metin igindeki
atiflar ve sayisal ifadeler ¢ikariimistir. Arastirma sureci boyunca yasanan kavramsal donidsumdn
daha iyi izlenebilmesi icin Tablo 1'de goruldtigu gibi 2006-2023 donemi 2006-2010, 2011-2015,
2016-2019 ve 2020-2023 olmak Uzere dort alt doneme ayrilmistir.

Tablo 1 2006-2024 Veri Setine Dahil Edilen Kelimler

Donem Makale Sayis| Toplam Kelime Ortalama Kelime Std. Sapma
2006-2010 203 1.182.362 5.824,44 1.936,04
2011-2015 215 1.086.550 5.053,72 1.611,59
2016-2020 233 1.268.800 5.445,49 1.577,14
2021-2024 201 1.135.722 5.650,36 1.580,21

Veri analizi

Bu arastirmada, uzaktan egitim alanin donusimuni incelemek amaciyla anlamsal degisim
tespiti ve ag analizi yontemleri kullaniimistir. Oncelikle anlamsal degisim tespitine iliskin veri
analizi ardindan ag analizi hakkinda bilgiler sunulmustur.

Anlamsal Degigim Tespiti

Dil strekli olarak degisen canl bir yapidir (Hale, 2007). Dilde yer alan kelimelerin anlamlarindaki
degisimin dili kullanan toplumun kultirindeki ve yasayisindaki dontustimleri anlamak i¢in onemli
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bir ara¢ saglar (Hamilton vd., 2016). Bu temelden hareketle anlamsal degisim tespiti uzmanlar
tarafindan sozlik anlamindaki degisikliklerin incelenmesi, kelimelerin es zamanli kullanim
istatistiklerinin incelenmesi gibi insan emegine dayal yontemlerle toplumsal ve kdlttrel evrimi
anlamak icin uzun siredir kullaniimaktadir. Son dénemde dogal dil isleme (NLP) yontemlerindeki
gelismelerle beraber, bilimsel alanlardaki kavramlarin kullanim baglamlarinin ya da anlamlarinin
degisimini tespit etmek icin anlamsal degisim tespiti siklikla kullaniimaya baslanmistir
(Tahmasebi vd., 2018). Bu ¢alismada teknoloji, sosyal yasam ve egitim paradigmalarindaki hizli
degisimlerden etkinlenen uzaktan egitim alaninin kavramsal evriminin incelenebilmesiigin dogal
dil isleme yontemleri kullanilarak anlamsal degisim tespiti yapilmistir.

Son yillarda makine 6grenmesi ve NLP alani altinda anlamsal deg@isim tespiti igin kelime dagilim
olasihgl benzerligi, kelime frekans degisimi ve baglam temelli kelime temsili gibi farkli
yaklasimlar kullanilmaya baslanmistir (Tahmasebi vd., 2018). Bu yaklagsimlardan kelime
temsiline dayall olanlar Word2Vec, GloVe, FastText ya da BERT gibi modelleri kullanmaktadir.
Word2Vec ve benzeri statik kelime modelleri her bir kelime igin tek bir vektor tretmektedir. Bu
durum, olusturulan modellerin ayni kelimenin farkli baglamlardaki anlamlarini temsil etmekte
yetersiz kalmasina neden olmaktadir (Ethayarajh, 2019; Wang vd., 2020). Buna karsin, BERT gibi
baglamsal kelime temsilleri ayni kelimenin farkl kullanim baglamlarindaki anlam degisimlerini
daha hassas tespit edilebilmektedir. Bu ¢alismada bilimsel metinlerdeki kavramlarda baglama
dayali ince anlam farklliklarini yakalanabilmesi ve ayni kelimenin farkli donemlerdeki
kullanimlarinin karsilastirilabilmesi icin (Peters vd., 2018; Beltagy vd., 2019) baglamsal kelime
temsiline olanak saglayan SciBERT (Scientific Bidirectional Encoder Representations from
Transformers) modeli kullaniimistir. SCiBERT 1,14 milyon bilimsel makale ile egitildigi icin
bilimsel c¢alismalarda kullanilan kavramlarin vektor temsilini daha hassas bir bi¢imde
olusturabilmektedir (Beltagy vd., 2019). Vektor temsilini olusturmak igin kullanilacak egitim
surecindeki model parametrelerini belirlemek igin literaturdeki benzer galismalar incelenmis; en
uzun dizi uzunlugu 512, yigin boyutu 32 ve 6grenme hizi 2e-5 olarak belirlenmistir.

SciBERT gibi baglamsal modeller her donemi ayr bir veri olarak ele almakta ve donemleri
birbirlerinden bagimsiz olarak vektor uzayinda temsiller olusturmaktadirlar. Bu durumda ayni
kelime igin farkli donemlerde olusturulan kelime temsil vektorleri farkli koordinat sistemlerinde
yer alabilmektedir. Bu sorunu gidererek bir kelimenin farkli donemlerdeki temsil vektorlerini
karsilastirabilmek igin her bir donemin vektor uzaylarinin hizalanmasi gerekmektedir (Hamilton
vd., 2016; Schlechtweg vd., 2019). Bu ¢alismada donemlerin vektor uzaylarinin hizalanmasi igin
Orthogonal Procrustes yontemi kullaniimistir. Orthogonal Procrustes yontemi iki vektor kimesi
arasindaki en iyi rotasyon matrisini bularak, vektor uzaylarinin en uygun bicimde hizalanmasina
olanak saglar (Schénemann, 1966).

Donemlerin  karsilastirilabilir  duruma gelmesinin ardindan secilen kelimelerin - ardisik
donemlerdeki anlam degisimlerini bulmak igin ayni kelimenin farkli donemlerdeki vektorlerinin
kosinus carpimlari alinmistir. Bu yontemle en yuksek anlam degisimi gosteren 20 kelime tespit
edilmistir. Bu kelimelerin her bir dobnemde anlam olarak en yakin oldugu kelimelerin tespitiicinde
kosints benzerligi kullaniimistir. Bu yontemle belirlenen en yakin 20 komsu kelimesi analiz
edilerek kavramlarin anlam deg@ismeleri incelenmistir. Bu analizler iki bagimsiz arastirmaci
tarafindan gercgeklestirilmis ve kodlayicilar arasi uyum Cohen's Kappa ile hesaplanarak .85
dizeyinde bulunmustur.

Ag Analizi

Uzaktan egitim alanindaki donusumun butuncul olarak incelenebilmesi icin kavramlarin
anlamlarini ve kullanim baglamlarindaki doéntusimdin yani sira kavramlar arasi iligkilerin
degisiminin de incelenmesi onemlidir. Bu nedenle anlamsal degisim tespiti yontemine
tamamlayici olarak anlamsal ad analizi gergeklestiriimistir. Alanyazinda anlamsal ag
analizlerinde cogunlukla kelimelerin birlikte kullaniima frekanslarindan yola ¢ikilarak olusturulan
word co-occurrence aglari kullanilmaktadir (Liu vd., 2018). Bu yaklagim farkli kelimelerin birlikte
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bulunma sikliginin bu kelimelerin anlamsal benzerliginin bir olglutl olacagl varsayimindan
hareket etmektedir. Ote yandan kelime vektor temsilleri Gizerinden gergeklestirilen anlamsal
benzerlik analizi kelimelerin baglamsal iliskilerini gok daha iyi yakalayabilmektedir (Wang vd.,
2020). Bu yaklasim, ozellikle farkl kelimelerle ifade edilen benzer kavramlarin iliskilerini ortaya
¢lkarmada daha etkilidir.

Her donem icin anahtar kelimeler ve en baglamsal olarak en yakin olduklari 5 kelime ile
olusturulan aglar Gephi programinda ForceAtlas? layout'u kullanilarak gorsellestiriimistir.
ForceAtlas2 algoritmasi benzerlik degeri ylksek dugumleri ag gorselinde birbirlerine yakin
konumlandirirken benzerlik degeri dusuk dugumleri birbirlerinden uzakta konumlandirmakta ve
agdaki kumelerin kolay anlasilir bir bigcimde ortaya ¢ikmasini saglamaktadir. Donemlerin
karsilastirlabilmesi igin arasindalik merkeziligi olcutu kullanilmistir. Arasindalik merkeziligi
agdaki her bir digimun (kelimenin) diger duglmler arasinda koprl gorevi gorme derecesini
temsil etmektedir (Freeman, 1978; Borgatti ve Everett, 2016).

Bulgular

Bu calismada uzaktan egitim alaninin donusumud, alanin onde gelen iki dergisi olan American
Journal of Distance Education ve Distance Education dergilerinde 2006-2023 yillari arasinda
yayinlanan 853 arastirma ve derleme calismasinin tam metinleri Uzerinden incelenmistir.
inceleme kapsaminda ele alinan zaman araligi 2006-2010, 2011-2015, 2016-2019 ve 2020-2023
olmak uzere dort alt ddneme ayrilmistir. Arastirma iki farkli analiz dizeyinde gergeklestirilmistir.
Ik olarak uzaktan egitim alaninda kullanilan temel anahtar kelimelerin anlam ve baglamlarinin
dontsum derecesi ve yonu anlamsal degisim tespiti yontemiyle incelenmistir. Daha sonra her
donem igin anlamsal ag analizi gerceklestirilmistir. Bu aglarda dugumleri kelimeler ve onlarin en
yakin komsular, kenarlari ise kelimeler arasi anlamsal benzerlikler olusturmaktadir. Bu iki duzeyli
analiz yaklagimiyla uzaktan egitim alaninin donusumuyle ilgili kapsamli bir degerlendirme ortaya
konulmustur.

Anlamsal Degisim Tespiti Bulgulan

SciBERT modeli kullanilarak uzaktan egitim alanindaki temel anahtar kelimelerin vektor
temsilleri olusturulmus ve referans donem olarak ele alinan 2006-2010 donemi ile diger
donemler arasindaki kavramsal farklilagsmalar kosints benzerligi yontemiyle ol¢tlmustur. Bu
analizin sonuclarina gore alanda en c¢ok anlam degisimi yasayan 20 kelime Tablo 2. de
verilmistir. Kosinus benzerligi degerinin 1'e yakin olmasi, kelimenin anlaminda belirgin bir
degisim olmadigini; de@erin 1'den uzaklasmasiise kelimenin kullanim baglaminda ve anlaminda
farklilasma yasandiginin gostergesi olarak kabul edilmektedir.

Kelimelerin donemler arasi farklilagsma duzeyleri dlgulurken bir onceki donem baz alinarak bir
sonraki donemin farklilasma deg@eri bulunmustur. 2006-2010 donemi baz alinarak tim
donemlerde birikimli degisim oranlar incelendiginde, toplamda en fazla degisim gosteren
kelimeler sirasiyla 6grenci (0,851), andragoji (0,859), bilgi (0,860), sanal (0,865) ve teknoloji
(0,870) olarak belirlenmistir. Kelimelerin ardisik donemler arasi kosints benzerlik degerleri
incelendiginde 6grenci (0,936) kelimesi bir dnceki doneme gore en biyik anlamsal degisimi
2011-2015 doneminde yasamistir. Bu donemde gokkltlrlt ortamlar (0,957) ikinci en buylk
anlamsal degisim yasayan kelime olmustur. Benzer bir bicimde 2016-2020 doneminde en
radikal anlam degisikligi teknoloji (0,957) kelimesinde yasanirken onu bilgi (0,957) kelimesi takip
etmistir. 2021-2024 déneminde ise en fazla anlam degisimi gosteren kelimeler andragoji (0,973)
ve bilgi (0,927) olmustur.
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Tablo 2 En ¢gok anlam degisimine ugrayan 20 kelimenin bir dnceki donemle benzerlik katsayilari (Kosinus
carpimlari)

Kelime 2011-2015 2016-2020 2021-2024
ogrenci 0,937 0,946 0,962
gokkulttrld ortamlar 0,957 0,947 0,943
deneyim 0,942 0,947 0,961
degerlendirme 0,951 0,945 0,957
andragoji 0,943 0,938 0,973
bilgi 0,971 0,957 0,927
bilgi Yonetimi 0,965 0,942 0,945
cevrimici egitim 0,952 0,95 0,958
etkilesimsel uzaklik 0,952 0,953 0,954
sanal 0,969 0,95 0,941
ders tasarimi 0,953 0,95 0,962
teknoloji 0,966 0,958 0,944
katihm 0,966 0,95 0,952
aclk egitim kaynaklari 0,949 0,957 0,962
ogrenme deneyimi 0,952 0,954 0,963
ogrenme etkinligi 0,953 0,956 0,96
uzaktan ogretim 0,972 0,948 0,952
sorgulama toplulugu 0,955 0,949 0,968
egitim 0,952 0,95 0,971
yeterlik 0,963 0,953 0,957
ogrenen 0,959 0,965 0,949
0z dizenleme 0,954 0,957 0,962
ogretim varligi 0,964 0,951 0,959
uzaktan ogrenme 0,963 0,954 0,959

En ¢ok anlam degisimi yasayan kelimelerin anlamlarinin donisuimund incelemek igin her donem
bu kelimelerin anlamsal agidan en yakin oldugu (kosinus benzerligi en ylksek olan) 20'ser kelime
belirlenmigstir. Ardisik donemler icin bu listeden c¢ikanlar, girenler ve benzerlik siralamasi
degisenler incelenerek her kelimenin donemlere gore baglamlar ortaya cgikariimistir. En gok
anlamsal degisim yasayan “ogrenci” kelimesinin anlam uzayi 2006-2010 doneminde geleneksel
egitimi simgeleyen "o6grenme’", "6gretmen" ve "sinif etkilesimi" kelimeleri etrafinda sekillenirken,
2011-2015 doneminde ‘gevrimigi 6grenme”, "katihm" ve "0grenme deneyimi” gibi kelimeleri
kapsayacak sekilde genislemistir. 2016-2020 doneminde ‘kisisellestiriimis ogrenme”, "dijital
okuryazarlk” ve ‘etkilesimli icerik" gibi kelimelere yaklagsan ogrenci kelimesi, 2021-2023

doneminde "yapay zeka', "6zerklik" ve "dayaniklilik" kelimeleriyle daha siki bir bag kurmustur (bkz.
Tablo 3).

Tablo 3 incelendiginde uzaktan egitim literattrinde en ¢cok anlam degisimi yasayan ikinci kelime
olan "gokkulturlt ortamlar"in farkli donemlerdeki anlam uzayi incelendiginde, kelime 2006-2010
doneminde “cesitlilik", "kulttrel farkindalik" ve "uluslararasi 6grenci” kelimelerine yakinken, 2011-
2015 doneminde "kuresel isbirligi" ve "kultdrlerarasi iletisim" kelimelerine, 2016-2020 doneminde
"dijital baglant’" ve ‘cevrimici topluluklar" ve son olarak 2021-2023 doneminde "dijital

vatandaslik’, "esitlik" ve "kapsayici egitim" kelimelerine yaklastigi gorulmektedir.

'Deneyim" kelimesinin anlam uzayi da geleneksel egitimden teknoloji destekli egitime gegisi
simgeleyen onemli bir donusum yasamistir. Kelimenin anlam uzayr 2006-2010 doneminde
'ogrenme deneyimi’, "uygulama" ve "beceri gelistirme" etrafinda sekillenmistir. 2011-2015
doneminde kelimenin anlam iligkileri "etkilesim" ve "katilim" kelimelerini kapsayacak sekilde
genislemis, 2016-2020'de ise deneyim kelimesinin anlamsal agidan yakinlastigi kelimeler "sanal
gerceklik', "etkilesimli 6grenme" ve "kisisellestirilmis deneyim" olmustur. Deneyim kelimesi 2021-

2023 doneminde "oyunlastirma®, "uyarlanabilir 6grenme" ve "deneyimsel 6grenme" kelimelerini
anlam uzayina katacak sekilde evrilmistir.

"'Degerlendirme" kelimesi de uzaktan egitim literatirinde diger kelimelerde yasanan anlam
degisimine gorece paralel bir degisim yasamis ve 2006-2010 doneminde geleneksel

degerlendirme paradigmalarini yansitan "sinavlar’, "geribildirim" ve "dlcme" ile baglantiliyken,
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2011-2015 doneminde “cevrimici degerlendirme” ve "bigimlendirici degerlendirme”, 2016-2020
doneminde "0grenme analitikleri" ve "uyarlanabilir degerlendirme’, son olarak 2021-2023
doneminde "yapay zeka destekli degerlendirme" ve "surekli degerlendirme" ile guc¢lu anlamsal
baglar kurmustur.

Uzaktan egitim literatdrindeki kelimelerin anlamsal degisimlerinin analizi temel kavramlarin
dénusimunde belirgin orlntiler ortaya koymaktadir. incelenen kelimelerin anlamsal uzay,
zaman igerisinde Uc asamali bir dontsim gostermistir. itk asamada temel gevrimici 6grenme
ortamlariyla iligkili kelimelerle baglanti kuran kelimeler ("uzaktan egitim", "e-6grenme’, "gevrimigi
ogretim"), ikinci asamada sanal ve uyarlanabilir 6grenme ortamlariyla iliskili kelimelere dogru
genislemis ("sanal gerceklik", "etkilesimli icerik", "mobil 6grenme"), 2020 sonrasinda ise yapay
zeka teknolojileriyle ilgili kelimelerle gigll anlamsal baglar gelistirmistir ("yapay zeka", "dijital
donisidm”, "uyarlanabilir 6grenme") (bkz. Tablo 3). Bu evrimsel sireg, uzaktan egitimin yapay
zeka teknolojilerinin etkisiyle egitimin kisisellestiriimesi ("kisisellestiriimis 6grenme", "ozerklik",
"dijital yeterlikler") ve dijital 6grenme ekosistemlerinin gelistiriimesi ("sanal 6grenme ortamlari”,
"dijital topluluklar’, "yapay zeka destedi") yoninde kapsamli bir dontsim gegirdigini

gostermektedir.

Tablo 3 En fazla anlam degisimi yasayan 20 kelimenin donemlere gore anlam degisim yonleri

Anahtar Kelime 2006-2010 2011-2015 2016-2020 2021-2024
ogrenme, gevrimigi 6grenme, kisisellestirilmis yapay zeka destekli 6grenme,
. ) ogretmen, katilim, 6grenme ogrenme, dijital ozerklik, esneklik, dayaniklilik
Ogrenci etkilesim deneyimi, 0z diizenleme okuryazarlik, etkilesimli
icerik
cesitlilik, kiltdrel  kiresel igbirligi, dijital baglanti, cevrimici  dijital vatandaslik, esitlik,
Gokkultdrld farkindalik, kilturlerarasi iletigim, topluluklar, kapsayicilik kapsayicl egitim
Ortamlar uluslararasi uzaktan etkilesim
ogrenci
ogrenme etkilesim, katilm, sanal gergeklik, oyunlastirma, uyarlanabilir
Deneyim deneyimi, geribildirim etkilesimli 6grenme, ogrenme, deneyimsel
uygulama, beceri kisisellestiriimis deneyim ~ 6grenme
gelistirme
sinavlar, gevrimigi degerlendirme,  uyarlanabilir yapay zeka destekli
geribildirim, bigimlendirici degerlendirme, 6grenme  degerlendirme, stirekli
Degerlendirme olgcme degerlendirme, analitikleri, yeterlige degerlendirme,
performans dayali degerlendirme kisisellestirilmis geribildirim
degerlendirme
pedagoji, 6z ogrenen ozerkligi, ishirlikli 6grenme, dijital esneklik, yagsam boyu
Androgoj yonetimli gevrimigi egitim, katilim, etkilesim ogrenme, sanal 6grenme
ogrenme, yetiskin - kolaylastirici rold ortamlari
ogrenme ilkeleri
bilgi paylasimi, dijital erigim, bilgiye veri guvenligi, bilgi aglari,  yapay zeka, gizlilik, dijital
Bilgi igerik, bilgi erisim, paylasim aglari dijital kaynaklar vatandaslik
okuryazarligi
ogrenme, bilgi bilgi paylasimi, bilgi bilgi insasi, uzmanlik, dijital bilgi yonetimi, dagitik
Bilgi Yonetimi edinimi, biligsel transferi, 6grenme aglari  ighirlikli 6grenme bilgi, bilgi yonetim sistemleri
suregler
e-0grenme, cevrimigi dersler, 0grenme  kitlesel agik gevrimigi dijital dontislim, yapay zeka
T, uzaktan egitim, platformlari, gevrimici dersler, mobil 6grenme, destedgi, kisisellestiriimis
Gevrimigt Egitim internet tabanl katihm dijital igerik
egitim
Etkilegimsel etkilesim, iletisim, gevrimici etkilesim, teknolojik araglar, sanal gergeklik, anlik iletisim,
Uzakik ogretmen- ogrenen ozerkligi, 6gretim  etkilesim kalitesi, dijital etkilesim
ogrenci iligkisi stratejileri ogrenme topluluklarn
Gevrimigi, isbirligi, sanal siniflar, sanal gergeklik, etkilesim, metaverse, dijital deneyimler,
Sanal simulasyon, uzaktan erisim varolus hissi katilim
gerceklik

Ders Tasarimi

miifredat, ders
plani, hedefler

ogretim tasarim,
ogrenme ¢iktilari, esneklik

etkilesimli igerik, coklu
ortam, isbirlikli 6grenme

dijital oncelikli tasarim,
uyarlanabilir 6grenme,
kisisellestirilmis icerik

Teknoloji

araglar, cihazlar,
kaynaklar

teknoloji entegrasyonu, e-
ogrenme, destek

gevrimigi platformlar,
mobil teknolojiler, dijital
kaynaklar

yapay zeka, otomasyon,
yenilik
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etkilesim, gevrimigi katihm, 6grenci etkilesimli 6grenme, yapay zeka destekli katilim,
Katilm motivasyon, etkilesimi, katilm topluluk hissi, aktif katiim  oyunlastirma, deneyimsel

ogrenme sireci  stratejileri katilim

acik erisim, AEK kullanimi, lisanslama,  dijital kaynaklar, agik acik egitim uygulamalari,
Acik Egitim paylasilan kaynak paylasimi igerik, kiiresel erisim kapsayicilik, strdurtlebilirlik
Kaynaklari kaynaklar, egitim

materyalleri

beceri gelistirme,  gevrimigi deneyim, sanal gergeklik, uyarlanabilir 6grenme,
Ogrenme uygulamali etkilesim, 6grenme ortami  etkilesimli igerik, oyunlastirma, deneyimsel
Deneyimi ogrenme, kisisellestirilmis deneyim  6grenme

uygulama

gorevler, gevrimigi etkinlikler, sanal sinif etkinlikleri, oyunlastiriimis etkinlikler,
Ogrenme Etkinligi  alistirmalar, grup  etkilesimli gorevler, coklu isbirlikli projeler, proje uyarlanabilir gorevler,

calismasi ortam kullanimi tabanl 6grenme deneyimsel etkinlikler

uzaktan egitim, cevrimigi dersler, 6gretim  mobil 6gretim, esnek yapay zeka destekli 6gretim,
Uzaktan Ogretim gevrimigi stratejileri, sanal siniflar ogretim, dijital anlik iletisim, sanal gergeklik

ogretim, egitim platformlar ogretimi

teknolojisi

etkilesim, sosyal  gevrimigi topluluklar, etkilesimli 6grenme, dijital topluluklar, sanal
Sorgulama bulunusluk, ogrenme toplulugu, isbirlikli 6grenme, etkilesim, katilim
Toplulugu biligsel ogretimsel bulunugluk topluluk hissi

bulunusgluk
Egitim ogretim, cevrimigi egitim, egitim dijital egitim, uzaktan dijital donusim, esitlik, yapay

ogrenme, okul teknolojisi, erisim egitim, yiksekodgretim zeka

beceri, bilgi, yeterlige dayali egitim, uyarlanabilir 6grenme, sUrekli degerlendirme, yapay
Yeterlik yetkinlik performans, kisisellestirilmis egitim, zeka destekli yeterlik

degerlendirme

ogrenme analitikleri

gelistirme, kisisellestiriimis
oOgrenme yollari

Sonraki bolimde Anlamsal ag analizine ilislkin bulgular yer almaktadir.

Anlamsal Ag Analizi Bulgulan

Anlamsal AJ Analizinde kelimeler arasi aracilik iliskilerini ve kopru gorevi goren terimleri
belirlemek icin Gephi programi yardimiyla arasindalik merkeziligi olgutl hesaplanmistir.
Arasindalik merkeziligi agdaki bir digumn (kelimenin) diger digim ciftleri arasindaki en kisa
yollar Uzerinde bulunma sikligini gostererek, o dugumun agdaki aracilik rolinu ortaya
koymaktadir. Bilimsel alanlarin haritalanmasi igin olusturulan kelime ortak olus aglarinda bir
kelimenin aracilik rolt o kelimenin farkli arastirma alt alanlarini birbirine baglama kapasitesini
gosterir.  Bu kelimeler alandaki arastirmalarin entegrasyonunda ve vyeni arastirma
yonelimelerinin ortaya c¢ikmasinda kilit rol oynarlar. Bir bilimsel alanin ardisik zaman
kesitlerindeki anlamsal aglarinda aracilik rolt Ustlenen kelimelerin degisimi alanin yonelimlerini
temsil eder.

Tablo 4 incelendiginde 2006-2010 donemiigin olusturulan anlamsal agda arasindalik merkeziligi
en ylksek olan kelimeler "6grenme hizi" (0,0985), "yeterlik" (0,0938), "6gretmen" (0,0821) ve "okul"
(0,0804) olarak one c¢ikmaktadir. Gorsel 1 incelendiginde bu kelimeler arasinda yodun bir
baglantinin oldugu gorulmektedir. Bu durum 2006-2010 doneminde 6gretmen merkezli ve temel
egitim odakli galismalarin on planda oldugunu gostermektedir. 2011-2015 donemi icin
olusturulan anlamsal agda ise "0grenme ortami” (0,1473), "cevrimigi tartisma" (0,1169), "isbirlikli
ogrenme" (0,0730) ve "gevrimigi 6gretim" (0,0432) gibi kelimelerin arasindalik merkeziligi
bakimindan one c¢iktiklari gordlmektedir. Gorsel 2 incelendiginde bu donemde 6grenme ortami
ve isbirlikli 6grenme gibi kelimelerin merkezi bir konumda yer aldiklari gorulmektedir. Bu bulgular
2011-2015 doneminde cevrimici ve isbirlikli 6grenmenin uzaktan egitim literatlrinde daha
yaygin tartisiilmaya baslandigini, bir baska anlatimla uzaktan egitimin dijital dondsumundn
basladigini gostermektedir.

Tablo 4 Arasindalik Merkeziligi Bakimindan One Gikan Kelimeler

2006- Aras. Aras. Aras. Aras.
Sira 2010 Merk. 2011-2015 Merk. 2016-2020 Merk. 2021-2023 Merk.

ogrenme 00,0985  6grenme 0,1473  ylksekogretim 0,132 ozerklik 0,0958
1 hizi ortami
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yeterlik 0,0938  cevrimigi 0,1169  o&grenci 0,1046  eszamanli 0,0957
2 tartisma tartisma
3 ogretmen  0,0821 ogretim 0,0987 isbirlikli6grenme 00,0977  okul 0,0852

okul 0,0804  ighirlikli 0,073 kalite giivencesi  0,0937  tasarm 0,0361
4 ogrenme

bilgi 0,0701 uzaktan 0,01 yapilandirma 0,0234  ylksekogretim  0,0286
5 egitim

ogretim 0,0651 mesleki 0,0494 ogrenme ortami 0,0123 egitim 0,0171
6 gelisim teknolojisi
7 zorluk 0,0591  destek 0,0592  problem 00119  sinif 0,0184

uzaktan 0,0541  zorluk 0,0446  sanal 0,0114  yapilandirma 0,0147
8 ogrenme

biligsel 0,0479  gevrimigi 0,0432  beceri 0,0098  ogrenme 0,0129
9 ogretim materyalleri

ogretim 0,0449  6grenme 0,0476  eszamanli 0,0115  kalite glivencesi 0,0185
10 varlgl materyalleri

Tablo 4 incelendiginde 2016-2020 donemi icin olusturulan anlamsal agda "ylUksekogretim" ve
"6grenci" terimlerinin ylksek arasindalik merkeziligi degerleri (0,132 ve 0,105) ve agdaki merkezi
konumlari (bkz. Gorsel 3) bu donemde yiksekogdretimin alanda daha ¢ok cgalisiimaya
baslandigini gostermektedir. Ayni sekilde ‘isbirlikli 6grenme”, "sanal’, "eszamanli’, "kalite
guvencesi' ve "yapilandirma” kelimelerin agda guclt baglantilar kurmasi ve yuksek merkezilik
degerleri, ylksekogretim duzeyinde uzaktan egitimin dijital ve isbirlikli ortamlarda kurumsal yapi
icerisinde calisilmaya baglandiginin isareti olarak yorumlanabilir.

Uzaktan egitim alaninin 2021-2023 donemi i¢in olusturulan anlamsal agda "ozerklik" (0,0958),
"eszamanli tartisma” (0,0958), "okul" (0,0852), "tasarim” (0,0361) ve "eg@itim teknolojisi" (0,0286)
kelimeleri ylksek arasindalik merkeziligi degerleriyle one ¢ikmaktadir. Gorsel 4 incelendiginde
agdaki baglantilarin ozellikle "ozerklik', "eszamanli tartisma”’, "okul" ve "egitim teknolojisi"
kelimeleri etrafinda yogunlagsmasi pandemi sonrasinda uzaktan egitimin kurumsal bir baglamda
calisildigini ortaya koymaktadir.

distance learning
cognitive

i, dism—linui'quniun
m;ﬂ.ﬂ“mi l::::ingpronnoa collaborative learning
ey 8 flexibility
professional dﬁW‘
Gorsel1 2006-2010 donemi anahtar kelime ortak olus agl

Gorsel 2 2011-2015 donemi anahtar kelime ortak olus agi

collaborative learning
jonline cos

5
oer
auality ensurance  SZRSnroneal g "?..g;“'e.ww
education
higher education
stus
..igq"senwﬂm e
virtual distance learning

Gorsel 3 2016-2020 donemi anahtar kelime ortak olus agi
Gorsel 4 2021-2023 donemi anahtar kelime ortak olus agi
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Calismada ele alinan 2006-2023 yillari arasindaki uzaktan egitim alanina iliskin ag analizleri ve
koprd gorevindeki kelimelerin degisimi alandaki donidsum trendini agik bir bicimde ortaya
koymaktadir. 2006-2010 arasi donemde ogretmen merkezli ve geleneksel egitime odaklanan
galismalar 2011-2015 doneminde daha ¢ok cevrimici ve isbirlikli 6grenmeye, sonraki
donemlerde de yuksekogretimin daha ¢ok ¢alisiimaya baslandidi, arastirmalarin daha genis bir
alanda daha daginik ve farkli odaklar etrafinda yodunlastigini (bkz. Gorsel 1, 2, 3 ve 4)
gostermektedir.

Tartigsma

Bu c¢alisma, anlamsal degisim tespiti ve ag analizi yontemleri kullanilarak, uzaktan egitim
alaninin 2006-2023 yillari arasindaki dontstmund incelemek amaciyla yapilmistir. Daha once,
uzaktan egitimde yasanan degisimleri ve mevcut durumu gorebilmek igin gergeklestirilen
arastirmalar genellikle bibliyometrik analiz, atif analizi veya sistematik incelemeler yoluyla alanin
gidisatini, anahtar temalarini, arastirma yontemlerini ve egilimlerini saptamaya cgalismistir
(Bozkurtvd., 2017; Zawacki-Richter ve Anderson, 2011). Ancak bu caligmadaki yaklagim,
kelimelerin zaman igindeki anlamsal degisimlerinin  ve bu degisimlerin alanin kavramsal ag
yapisina nasil yansidigini da ortaya koymaktadir. Boylelikle uzaktan egitim alaninin evrimine yeni
bir bakis agisi getirmek mumkun olmaktadir.

Anlamsal degisim tespiti, kelimelerin zaman iginde anlamlarinda yasanan dondstumleri
incelemeye olanak tanir. Dil bilimciler bu tir degisimleri uzun yillar boyunca insan emegine dayali
yaklasimlarla arastirmiglardir. Ancak yapay zeka oOzellikle de dogal dil isleme alanindaki
gelismeler, buytk olcekli metin tabanl verilerdeki kelime anlami degisimlerini daha sistematik
ve tekrarlanabilir sekilde saptamay mimkin kilmistir (Tahmasebi vd., 2021). Anlamsal degisim
tespiti, farkli alanlarda kullanilabilen bir analiz yontemidir. Ornegin, psikoloji, pargacik fizigi veya
ekonomi gibi disiplinlerde kavramsal dontsumleri inceleyen calismalar, bu yontemin alan
badimsiz uygulanabilirligini gostermektedir (Mahanty vd., 2021; Vylomova ve Haslam, 2021;
Zichert ve Withrich, 2024). Uzaktan egitim ise teknolojik, pedagojik ve toplumsal degisimlerden
hizla etkilenen ve devamli donusen bir alandir. Bu nedenle bu tur analizlerin yapiimasi, uzaktan
egitimin tarihsel katmanlarini, gecis donemlerini ve onemli donum noktalarini belirlemek
acisindan kritik oneme sahiptir.

Uzaktan egitim c¢alismalarinda, belirli kelimelerin alanyazindaki kullanim bigimlerinin degisimi,
alanin epistemolojik, teknolojik ve pedagojik donusumlerinin bir yansimasi olarak gorulebilir. Bu
baglamda “ogrenci’, “etkilesim”’, “teknoloji”, “andragoji’, sorgulama toplulugu, Kitlesel Acik
Cevrimigi Ders (MOOQC), -agik egitim kaynaklari (OER), “uzaktan ogretim (remote distance

teaching)”, “bilgi”, “yeterlik” gibi kelimelerin edindikleri yeni anlam katmanlari, uzaktan egitimin bir
ogrenme ekosistemi olarak yasadigi degisimi gostermektedir.

Bu ¢alismada ikinci bir yontem olarak anlamsal ag analizi kullaniimistir. Anlamsal ag analizi, bir
alandaki kavramsal yapliyi o alanin literatiriine dayanarak incelemek icin gigli bir aractir (Cobo
vd., 2011; He vd., 2020). Anlamsal aglar, alanin anahtar kelimelerinin birbirleriyle olan iligkilerini
ve bu iligkilerin zamanla nasil evrildiginin incelenmesine olanak tanir. Anlamsal ag analizi, atif
ya da ortak analizlerinden farkli olarak incelenen alanyazindaki kaynaklarin igerigine odaklanir ve
kullanilan kelimelerin yakinligi ile birlikte anilma ortntulerini degerlendirir. Boylece anlamsal
degisim tespiti sonuglariyla ag analizi bulgularinin birlikte ele alinmasi, uzaktan egitimin
dondsumund hem mikro duzeyde kelime anlamlarindaki ince dontstmler hem de makro
duzeyde kelimeler arasi iligkilerin yeniden vyapilandirimasi bakimindan aydinlatmaktadir
(Pottenger ve Yang, 2001; Whang, 2014).

Uzaktan Egitim Alanindaki Temel Kelimelerin Anlamsal Degigimi

i

Calismada en ¢ok anlam degisimi gegirdigi saptanan kelimeler arasinda “ogrenci (student)”, “cok
kdltdrlt  ortamlar (multicultural environments)”, “deneyim (experience)’, “dederlendirme



/59 ODUSOBIAD

” ”

(assessment)”, “andragoji (andragogy)”, “bilgi (knowledge)”, “cevrimici egitim (online education)”,
islemsel uzaklik (transactional distance), “sanal (virtual), “ders tasarimi (course design)’,
“teknoloji (technology)”, “katilim (engagement)”’, Acik Egitim Kaynaklar (OER), "6grenme
deneyimi (learning experience)”, “6grenme etkinligi (learning activity)”, “uzaktan 6gretim (remote
distance teaching)’, sorgulama toplulugu (community of inquiry), “egitim (education)”, “yeterlik
(competency)’, “0grenen (learner)”, “6z-dlizenleme (self-regulation)’, “0gretim varlig (teaching
presence)’, “uzaktan 6grenme (distance learning)” ve “0grenme aglari (learning networks)” gibi
kelimeler bulunmaktadir. Bu durum, alanin farkl boyutlarini temsil eden sozcuk kimelerinin
zaman iginde nasil yeniden anlam kazandigini gostermektedir. Ornegin “6grenci” kelimesinin
geleneksel bir ogrenen rolinden, daha otonom, 6z-dlzenleme becerilerine sahip, farkli
kaynaklardan bilgi edinen ve 6grenme topluluklarinda etkilesen cok yonlt bir profile dogru
evrilmesi, uzaktan egitimin 6grenen merkezli dogasini yansitmaktadir (Zimmerman ve Schunk,

2011).

Benzer bicimde, yetiskinler icin 6grenme sureglerini tanimlamak igin kullanilan “andragoji”
kelimesi son donemde dijital katilim, yasam boyu 6grenme, sanal gerceklik gibi kelimelerle daha
cok birlikte anilmaya baslanmistir. Andragoji kelimesinin anlam uzayindaki bu degisim, uzaktan
egitim baglaminda daha esnek, kisisellestirilebilir ve teknolojinin sundugu imkanlarla gesitlenmis
bir 6grenme ekosisteminin habercisi olmustur (Moore ve Kearsley, 1996; Saba, 1999). “islemsel
uzaklik (transactional distance)” kelimesi ise yalnizca cografi uzakliga vurgu yapmaktan Ote,
bilissel, duyussal ve sosyal etkilesimin niteligini belirleyen dinamik bir degisken haline gelmistir.
Teknolojik ortamlar sayesinde uzaktanhgl kismen ortadan kaldiran veya yeniden bigimlendiren
yeni anlamlar kazanmistir (Moore, 1993).

Farkli donemlere gore olusturulan kelime ortak olus aglarinin analizi, uzaktan egitim alaninin
evrimini daha yapisal diuzeyde gozlemlenmesine olanak saglamistir. Calismanin ele aldigi ilk
donem olan 2010 oncesinde alanda “web-tabanh ogrenme”, “senkron iletisim” ve “0grenen
memnuniyeti” gibi kelimeler agirliktayken, 2010°lu yillarda MOOC, “0grenme analitigi”, “mobil
ogrenme” ve OER gibi kelimelerin merkezi konuma gectigi goridlmektedir (Zawacki-Richter vd.,
2017). Son yillarda ise “yapay zeka”, “dijital dontsim”, “esnek 6grenme”, “metaverse” ve “karma
gerceklik” gibi konularin daha cok tartisilir hale gelmesi, uzaktan egitimin teknolojik ve toplumsal
gelismelerle parelel bir degisim yasadigini gostermektedir (Lockee, 2021; Hood ve Littlejohn,
2018).A§ analizi sonuglarinin ve anlamsal degisim tespiti bulgularinin birbirlerini destekler
nitelikte olmasi uzaktan egitim alaninda kelimelerin anlam degisimi yasamasinin otesinde
kelimeler arasi iliskilerin de degistigini gostermektedir.

LiteratUrde ders kelimesi, ilk donemlerde daha ¢cok program, 6gretim tasarimi ve icerik tGretimiyle
iliskilendirilirken, gunimuzde etkilesimli, isbirligine dayali, uyarlanabilir ve yapay zeka destekli
ogrenme ortamlari dretmeye odakli bir yaklagima dogru evrilmistir. Bu ¢cergevede “ders tasarimi
(course design)” kelimesi, 6gretim tasarimcilari, grafikerler, programcilar ve igerik gelistiricilerin
birlikte yurtttugu bir stregteki trtin gelistirmeden; dgretmenlerin veya 6grencilere destek veren
diger birimlerin de dogrudan igerik Uretebildigi, kisisellestiriimis ortamlari kolayca olusturabildigi
bir asamaya dogru donistm yasamaktadir (Anderson ve Kanuka, 1997; Garrison ve Anderson,
2003).

Teknoloji, uzaktan egitimdeki dontstmun baslica tetikleyicilerinden biri olmustur. Baslangicta
yalnizca erisim, etkilesim ve bilgi paylasimini kolaylastiran bir arag gibi algilanirken, yapay zeka
caginda sanal gergeklik, karma gerceklik, metaverse, 6grenme analitigi ve blok zinciri gibi ileri
teknolojilerle 6grenme deneyimini zenginlestiren bir yapiya evrilmistir (Hood ve Littlejohn, 2018;
Reeves ve Herrington, 2010). Bu durum, teknoloji kelimesinin zaman icinde anlamsal olarak
genisledigini, basit bir erisim/iletisim aracindan ¢ok boyutlu bir 6grenme ekosistemine
donustugunu gostermektedir.

Ogrenci kelimesi de benzer sekilde donisim gegirmistir. Uzaktan egitimde ogrenci yerine
gitgide daha fazla “0grenen” ifadesi kullanilmaktadir; zira 6grenci artik yalnizca dersi veya igerigi



ODUSOBIAD 760

pasif sekilde alan biri olmaktan gikmistir. Ogrenen, 6z-diizenleme stratejilerine sahip, 6grenme
yolunu kisisel ihtiyaglarina gore sekillendiren, ¢ok kulturlt ve gevrimici topluluklarla etkilesim
kuran, acik egitim kaynaklari ve MOOC gibi firsatlardan yararlanarak 6grenme deneyimini
cesitlendiren aktif bir katilimcidir (Cleveland-Innes ve Garrison, 2010; Siemens, 2005). Dolayisiyla
"yeterlik (competency)’, “andragoji (andragogy)’, “6z-diizenleme (self-regulation)”, “etkilesim
(interaction)” ve sorgulama toplulugu (community of inquiry) gibi kelimeler da o6grenci
baglaminda yeniden anlam kazanmistir.

Degerlendirme (assessment) ve yeterlik (competency) kelimeleri ise dedisen is dlinyasl, yasam
boyu 6drenme gereksinimleri ve hizla gelisen teknoloji sonucunda farkli boyutlar kazanmistir.
Onceleri 6lgme ve degerlendirme daha gok sinav ve test merkezli, sonug odakli bir yaklagimken,
gunumuzde surec odakli, teknoloji destekli, otomatik geribildirim verebilen, beceri ve yeterliklerin
dizenli olarak izlendigi dinamik yap! haline gelmistir (Means vd., 2010; Slade ve Prinsloo, 2013).
Yeterlik kelimesi de sabit bir bilgi setinden ¢ok, surekli gtncellenen ve degisen becerilere,
problem c¢ozme vyetkinliklerine ve dijital okuryazarliga vurgu yapan bir cerceveye dogru
dontsmektedir.

Uzaktan Egitim Alaninin Yapisi

Onceki arastirmalar, uzaktan egitim alaninin tematik yapilarini ayrintili sekilde incelemis ve gesitli
siniflandirmalar énermistir. Ornegin Martin vd., (2020), 2009-2018 yillari arasindaki gevrimigi
ogretim ve 6grenme calismalarini Gg ana tema (6grenen, ders-6gretici, organizasyon) altinda
incelerken; Zawacki-Richter (2009) ise uzaktan egitimdeki arastirma konularini mikro, mezo ve
makro dizey olmak uzere U¢ baslkta ele almistir. Bu siniflandirmalara gore mikro dizeyde
ogrenme-0gretme surecleri ve etkilesim, mezo duzeyde teknoloji, yonetim ve organizasyon,
makro duzeyde ise kuramlar, politikalar ve sistemler on plana ¢ikmaktadir. Bu calismada
anlamsal degisim tespiti ve ag analizi yoluyla elde edilen temalarin da benzer sekilde bir
kategorik gruplamaya isaret ettigi soylenebilir. Ornedin zaman iginde “ogrenci” kelimesinin
birlikte anildidi (6grenci merkezlilik, 6z-dlizenleme, andragoji, etkilesim, deneyim vb.) kelimeler
mikro dizeyi tanimlarken; “teknoloji’, OER, MOOC gibi kelimeler alanin uluslararasilasmasi, dijital
donusum, yaygin erisim ve kuresel olgekli 6grenme topluluklariyla iliskilendigi gorulerek makro
duzeye isaret ettigi soylenebilir. Boylece anlamsal degisim tespiti ve ag analizi, literatur
taramalariyla ortaya konan tematik yapilara ek bir boyut katarak, kavramlarin zaman igerisindeki
anlam degisimlerini gorsellestirmeye katkida bulunmaktadir.

Valverde-Berrocoso vd., (2020), 2009-2018 arasindaki e-6grenme arastirmalarini “cevrimigi
ogrenciler”, “cevrimici ogretmenler” ve “6gretim programlarl” olmak Uzere l¢ temel eksende
gruplandirmistir. Bu galisma da benzer sekilde 6grenci, ders, 6gretim, teknoloji, uluslararasi/¢ok
kdlturlt baglamlar ve acik kaynaklar gibi temalarin zamanla yeni anlamlar kazandigini
vurgulamaktadir. Dolayisiyla anlamsal degisim tespiti ve ag analizi gibi buyuk veriye dayali
yontemler, literatlr taramalariyla benzer dogrultuda sonuclar sunarak uzaktan egitimdeki
dontsumu daha ayrintili bicimde incelememize olanak saglar.

Uzaktan egitim kavrami, yillar i¢inde “gevrimici egitim”, “e-0grenme”, “uzaktan 6grenme”, “acil
uzaktan ogretim”, “acik ve uzaktan ogrenme” gibi benzer anlamlar tasiyan kelimelerle birlikte
kullanilarak anlam alanini genisletmistir. Singh ve Thurman (2019), gevrimigi 6grenme
kavraminin  1988-2018 arasinda birgok farkli bigimde tanimlandigini ve “e-6grenme”,
‘harmanlanmis ogrenme”’, “cevrimici egitim”, “web-tabanli 6grenme” ile “uzaktan egitim”
kelimelerinin birbirine yakin anlamlar tasidigini belitmektedir. Bu c¢alismanin bulgulari da
uzaktan egitimle iligkili temel kelimelerin zaman iginde birbirlerinin anlam alanina girdigini,
boylece uzaktan egitim etrafinda guclu bir kavramsal kiimelenme olustugunu gostermektedir.

COVID-19 sonrasi donemde is sureglerinde gozlenen degisimler, dijital donisimin daha fazla
one ¢lkmasina neden olmustur. Bu dontstum, uzaktan egitimi stratejik, pedagojik, teknolojik ve
kdlttrel boyutlarda derinden etkilemis; yuksekogretim, kurumsal egitim ve yasam boyu 6grenme
ekosistemlerinde uzaktan egitimi dnemli bir konuma tasimistir (Hodges vd., 2020; Rge vd., 2022;
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Nieto-Taborda ve Luppicini, 2024). Anlamsal degisim tespiti sonuglarinin da gosterdigi tzere,
uzaktan egitimle iliskili kavramlarin anlam alani genislemekte; uzaktan egitim yalnizca cografi
engelleri ortadan kaldiran bir model olmaktan ¢ikip yapay zeka destekli kisisellestirilmis
ogrenme, uyarlanabilir 6gretim, esnek programlar, dijital sertifikalar ve mikro yeterlikler gibi yeni
egilimleri blnyesine katan bir yapiya dontismektedir (Varadarajan vd., 2023).

Uzaktan Egitim Alaninin Yonelimleri

Acik Egitim Kaynaklari (OER) ve Kitlesel Agik Cevrimigi Dersler (MOOC), egitimin kiresel dlgekte
demokratiklesmesini, erisimin genislemesini ve egitimin kurum duvarlari disina tasarak zaman
ve mekandan bagimsiz, kaliteli bir sekilde surdirdlebilmesini saglamistir (Wiley, 2002,
Veletsianos, 2012). OER ve MOOC kelimelerinin anlam alani da yalnizca igerik paylagimiyla sinirli
kalmayip, kurumlarin stratejileri, ktresel isbirlikleri, 6grenme analitigi, mikro yeterlikler ve esnek
ogrenme yollaryla genislemistir (Perifanou ve Economides, 2022; Zhu vd., 2022). Bu ¢alismanin
bulgulari da OER ve MOOC'larin, uzaktan egitimin kuresel anlamda daha da gesitlenerek farkli
boyutlar kazandigini gostermektedir.

Ote yandan uzaktan egitim, kapali duvarlar ardindaki geleneksel egitim modelini agik, esnek,
uluslararasi ve gok kiltdrli bir 6grenme ekosistemine donustiurmustir. Ogrenci artik yalnizca
orgun egitim kurumlarina kayitli bireyleri degil, dinya ¢apinda farkli yas, kiltur ve sosyoekonomik
gecmise sahip ve degisik amaglarla 6grenme sureclerine katilan genis bir kitleyi ifade etmektedir
(Varadarajan vd., 2023).

Yapay zeka tabanli 6grenme yonetim sistemleri ve 6grenme analitigi araglar, uzaktan egitimde
kisisellestirme, uyarlanabilir icerik, anlk geribildirim ve 6grenen basarisini onceden tahmin etme
gibi uygulamalar beraberinde getirmistir (Hood ve Littlejohn, 2018; Lockee, 2021). Boylece
uzaktan egitim yalnizca mekansal esneklik saglamakla kalmamis, 6grenenin bilissel ve duyussal
sureclerini destekleme, ayrica sosyal etkilesimi zenginlestirme potansiyelini de artirmistir.

Dijital dontsum, uzaktan egitimi alternatif bir yontem olmaktan gikarip ana akim bir 6grenme
modeli haline getirmektedir. Ozellikle COVID-19 salgini sirasinda acil uzaktan o6gretim
uygulamalari, kurumlarin dijital kapasitelerini yukseltmis, stratejik planlara dijitallesmeyi eklemis
ve eg@itimcileri yeni pedagojik yaklasimlar gelistirmeye tesvik etmistir (Hodges vd., 2020; Rge vd.,
2022). Nieto-Taborda ve Luppicini (2024), dijital donidstmiin stratejik, 6gretimsel, teknolojik ve
kulturel boyutlarina dikkat cekerek uzaktan egitimin ¢ok boyutlu bir degisim gegirdigini
vurgulamaktadir.

Sonug

Bu calisma, uzaktan egitim alaninda 2006-2023 yillan arasinda gergeklesen donudsumun,
anlamsal degisim tespiti ve ag analizi yontemleriyle incelenebilecegini ortaya koymaktadir. Elde
edilen bulgular, uzaktan egitimin kavramsal gorunimunun zaman iginde nasil farklilastigini ve
bazi kavramlarin anlamlarinin genisleyerek yeni pedagojik, teknolojik ve toplumsal baglamlara
uyum sagladigini gostermektedir.

Ayrica, galismamiz onceki literatdr taramalari, bibliyometrik analizler ve tematik incelemelerde
belirlenen egilim ve yapilari, anlamsal bakis ac¢isiyla destekledigini de kanitlamaktadir. Uzaktan
egitim, ilk donemlerde erisim, igerik sunumu ve basit teknolojik araclarla tanimlanirken,
gunimduzde yapay zeka, dijital donusum, kuresel isbirlikleri, esnek ogrenme yollar, mikro
yeterlikler ve karma gergeklik gibi unsurlarla desteklenen ¢ok boyutlu bir ekosisteme dondsmus
durumdadir.

Gelecekteki arastirmalar, anlamsal degisim tespiti ve ag analizini daha fazla veri kaynagiyla
zenginlestirerek farkli disiplinler arasi kiyaslamalar yapabilir; boylelikle alanin ilerleyen
donemlerdeki egilimlerini ongormek ve politika yapicilara, kurum yoneticilerine ve egitimcilere
stratejik rehberlik sunmak mumkun hale gelebilir. Bu sayede uzaktan egitimin surekli degisen
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dogasi, kavramsal dlzeyde daha derinlemesine kavranarak egitim-ogretim uygulamalarinin
gelisimine 1sik tutabilir.

Yazar Katki Oranlan
Calismaya 1. Yazar: % 60, 2. Yazar: %.40, oraninda katki saglamistir.
Cikar Catigsmasi Beyani

“Uzaktan Egitimde Kavramsal Donusum: 2006-2023 Doneminde Yasanan Degisimler ve
Gelecege Yonelik Egilimler” baslikli makalemizin herhangi bir kurum, kurulus, kisi ile mali gikar
catismasi yoktur. Yazarlar arasinda da herhangi bir ¢ikar gatismasi bulunmamaktadir.
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