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Bu calisma, 6grenme mekanlarma iliskin akademik literatiiriin gelisim
egilimlerini ortaya koymak, kavramsal yapisini analiz etmek ve alandaki
disiplinler aras1 bosluklar1 belirlemek amaciyla bibliyometrik bir analiz
gerceklestirmektedir. Ozellikle fiziksel, dijital ve hibrit 6grenme ortamlarimn
doniisiimiiyle birlikte, 6grenme mekanlar: tizerine yapilan arastirmalar 6nem
kazanmistir. Ancak bu alandaki yaymlarin biiylik bolimii egitim bilimleri
perspektifinde sekillenmekte, mekansal tasarim ve mimarlik gibi alanlar
literatiirde smirh Olgiide temsil edilmektedir. Bu ¢alisma, 6grenme mekant
arastirmalarm sistematik bir bigimde haritalayarak alana iliskin giiclii ve zayif
yonleri biitiinciil bir ¢ergevede degerlendirmeyi hedeflemektedir. Aragtirmada,
Web of Science veri tabanindan elde edilen 2.819 yayn analiz edilmistir.
Bibliyometrik analiz siirecinde VOSviewer ve Bibliometrix yazilimlar
kullanilmis; anahtar kelime es-olusumlari, tematik kiimeler, atif iligkileri ve tilke
is birlikleri gorsellestirilmistir. Ayrica yayin Ozetlerine uygulanan trigram
analizi, yazarlarm tanimladig1 anahtar kelimeler ile makalelerin gercek igerigi
arasinda kavramsal tutarlilik olup olmadigin test etmek amaciyla kullanilmistir.
Analizler sonucunda 13 tematik kiime belirlenmis ve bu kiimelerin biiyiik dl¢iide
pedagojik kuramlar, 6gretmen egitimi, dijital 6grenme ortamlar1 ve 6grenci
katilimi gibi konular etrafinda yogunlastifi tespit edilmistir. Yazar anahtar
kelimelerinde siklikla yer alan kavramlar ile makale 6zetlerinde vurgulanan
kavramlar arasinda anlamli farklar bulunmus; bu durum, alanin kavramsal olarak
heniiz yeterince biitiinlesmedigini gostermektedir. Ayrica, zaman serisi analizleri
ogrenme mekanlarr arastirmalarinin 2020 sonrasinda dijitallesme, hibrit
ogrenme ve yapay zeka gibi kavramlara yoneldigini ortaya koymustur.
Calismanin bulgulari, 6grenme mekanlarinin pedagojik boyutlartyla birlikte
fiziksel ve mekansal 6zelliklerinin de aragtirma odagi haline gelmesi gerektigine
isaret etmektedir. Bu baglamda, egitim bilimleri ile mimarlik ve mekan tasarim
arasinda daha giiclii is birlikleri gelistirilmesi 6nerilmektedir. Bibliyometrik
analizler, alandaki yayin egilimlerini nesnel ve kapsamli bicimde ortaya koyarak,
gelecek aragtirmalar i¢in yonlendirici bir ¢er¢eve sunmaktadir.

Anahtar Kelimeler: egitim arastirmasi, Ogrenme ortamlari, 6grenme
mekanlari, bibliyometrik analiz, bibliyometrik haritalama
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Abstract

This study presents a bibliometric analysis to explore the development trends,
conceptual structure, and interdisciplinary gaps within the academic literature
on learning spaces. As physical, digital, and hybrid learning environments
continue to evolve, research on learning spaces has gained prominence.
However, most existing literature is shaped predominantly by educational
sciences, with limited representation of spatial design and architectural
perspectives. This study aims to map the field systematically and provide a
comprehensive understanding of both its strengths and limitations. A total of
2,819 publications indexed in the Web of Science database were analyzed. The
bibliometric process employed VOSviewer and Bibliometrix software to
generate co-authorship networks, keyword co-occurrence maps, thematic
clusters, and country-level collaborations. In addition, a trigram analysis was
applied to article abstracts to compare the alignment between author-defined
keywords and the actual thematic content. The results identified 13 thematic
clusters, primarily centered around pedagogical frameworks, teacher education,
digital learning environments, and student engagement. A notable discrepancy
was found between frequently used keywords and the core themes emerging
from article abstracts, indicating conceptual misalignment in the field.
Temporal analysis also revealed a recent shift—particularly after 2020—
toward topics such as digitalization, hybrid learning, and artificial intelligence.
Findings suggest that learning spaces should be explored not only from
pedagogical perspectives but also through spatial and architectural lenses.
Accordingly, stronger collaboration between educational sciences and spatial
design disciplines is recommended. By objectively mapping publication
patterns, this bibliometric analysis offers valuable insight and direction for
future interdisciplinary research on learning environments.

Keywords: educational research, learning environments, learning spaces,
bibliometric analysis, bibliometric mapping
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Introduction

Learning spaces encompass physical, digital and social environments where individuals participate in the
processes of acquiring, sharing and applying knowledge. While traditional educational environments have been static
and unidirectional for many years, changes in education today are transforming approaches to space design (Jamieson
et al., 2000; Oblinger, n.d.). Learning spaces are not limited to educational institutions but encompass a wide
ecosystem of spaces such as classrooms, libraries, study spaces, cafes and student centers. These spaces are directly
related to physical, social and technological factors that affect individuals' learning experiences.

The existing literature indicates that learning spaces are primarily explored within the realm of educational
sciences; however, research on the impact of spatial design and physical factors on learning processes remains limited
(Woolner & Hall, 2010) Specifically, the impact of space features including adaptability, inclusivity, and technology
integration on students' academic performance, motivation, and cognitive growth should be assessed (Scott-Webber,
2004; Temple, 2008)

This study intends to analyze academic research on learning environments via bibliometric analysis. By
exposing the publication trends, citation links, scientific networks, and research issues of the academic literature,
bibliometric analyses aid in mapping the field's academic evolution (van Eck & Waltman, 2010).

The following questions will be addressed within the parameters of this study:

1. How is the literature on learning spaces doing right now? What types of research have been done in this
area?

2. What are the trends and directions of development in the literature on learning spaces?

This study's primary goal is to identify the overall framework of research in the subject of learning spaces and
to use bibliometric mapping approaches to uncover academic trends in this area. Finding the most significant articles,
authors, organizations, keywords, themes, and subfields in the literature is the main goal of the study.

The results of these analyses can guide the design, development and management of learning spaces by
providing insights into the most important academic research on this topic.

The second segment of the study, Literature Review on Learning Spaces, offers a comprehensive overview of
academic research in this domain and evaluates existing studies on physical, digital, and social learning settings. The
methodology section elucidates the data collection processes, analytical techniques, and software employed for
generating bibliometric maps. The Findings section delineates the publication trends in academic research on learning
spaces, identifies the most cited publications, conducts author and institutional analyses, and provides conceptual
assessments via bibliometric maps. The Discussion and Conclusion section analyzes the results and addresses
implications for future research.

1. Literature on Learning Spaces

Learning spaces are dynamic environments that influence the processes of knowledge acquisition and
exchange among individuals. The notion of learning space, historically confined to classrooms, now encompasses a
diverse ecosystem that includes classrooms, libraries, study areas, cafes, student centers, and digital platforms. In
addition to the physical confines of educational environments, psychological, cultural, and social influences that
individuals engage with are significant determinants of the learning process (A. Y. Kolb & Kolb, 2005).

Upon examining studies on learning environments, it is evident that this domain is approached through
physical, digital, and social dimensions. Learning space describes the physical place where learning takes place. 'A

rich network of transitional spaces, both inside and outside' can enhance the enjoyment of teaching and learning (Van
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Note Chism & Bickford, 2002). Learning space integrates the individual's learning style with the wider institutional
learning environment. It extends beyond physical settings, emphasizing the importance of the interaction between
individuals and their environment, including psychological, cultural and social factors that influence the learning (A.
Y. Kolb & Kolb, 2005). Learning spaces encompass any place where learning/teaching takes place, whether virtual,
real, formal, informal, indoor or outdoor, including the concept of a 'classroom' with defined and precise boundaries.
The design of learning spaces extends beyond the traditional classroom. This has led to the convergence of physical
and digital environments(Davis, n.d.) In contemporary learning environments, resources for data collection,
processing and presentation tools can be shaped by the individual's own personalized learning needs in virtual and
physical spaces (Pulak, 2016). Studies show that the design and composition of learning spaces have a significant
impact on learning outcomes (Ramos et al., 2021). Learning environments should encourage innovative thinking and
the changing demands of students in the twenty-first century. Prioritizing flexibility, technological integration,
inclusion, and alignment between physical and virtual spaces can help universities create innovative, collaborative,
and interactive learning environments (Crabb et al., 2019; Elkington & Bligh, 2019; Harrop & Turpin, 2013;
Selvaratnam, 2021).

The necessity to categorize knowledge has arisen due to the current surge in knowledge production. Academic
output has significantly accelerated with the expansion of information access brought about by evolving technologies
and internet infrastructure (Hilbert & Lopez, 2011; Rowlands et al., 2008). The number of journals, publishers, and
scholars in the literature has grown and diversified along with the growing body of knowledge. Additionally, studies
have been conducted from a variety of perspectives and by a variety of disciplines, which has made it possible for
researchers to approach their subjects from multiple angles.

Bibliography, often known as bibliometrics, is a metrology technique that uses statistics and mathematics to
evaluate publications (Jing et al., 2023). The literature is analyzed quantitatively and categorized in a number of ways
(Diodato & Gellatly, 2013; Donthu et al., 2020). Since its introduction in 1934, the idea of bibliometrics has
advanced quickly and, with the use of databases, has become a standard practice (Jing et al., 2023). At the same time,
bibliometric research has become easier and more engaging due to the advancement of computer technologies and
presenting approaches.

Bibliometrics, the quantitative analysis of publications and citations, has emerged as a fundamental tool for
assessing the impact of scientific research(Cobo et al., 2011; Moral-Muifioz et al., 2020). It was the development of
various bibliographic databases such as Web of Science and Scopus that significantly shaped the bibliometric analysis
landscape. The first bibliometric studies date back to the early 20th century, when researchers began to model
statistics of scientific literature (Cremin et al., 2020).

Table 1 Most cited articles

Authors Article Title Summary

This paper examines the relationship
Learning  Styles and ] ]
] between learning styles, learning spaces,
Learning Spaces: o ) . .
Kolb, AY; Kolb, and experiential learning in higher
Enhancing  Experiential o
DA education. It discusses Experiential
Learning  in  Higher ) )
] Learning Theory and its four-stage cycle,
Education
advocating learning environments that
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cater to different learning preferences and

encouraging active engagement.

McLoughlin, C;

Personalized And Self-
Regulated Learning in The
Web 2.0 Era: International

This paper explores how Web 2.0
technologies can be used to create
personalized and self-regulated learning

experiences, highlighting international

Lee, MIW ) examples of innovative pedagogy using
Exemplars of Innovative ]
2010 ) _ social software. It emphasizes the
Pedagogy Using Social ]
importance  of learner  ownership,
Software o ) .
flexibility, and authentic learning
environments.
The paper explores the effectiveness of
active learning pedagogies in reducing
classroom  contact  hours  while
maintaining or improving student learning
Baepler, P; It's Not About Seat Time: outcomes compared to traditional
Walker, JD; Blending, Flipping, And classroom settings. The authors found that
Driessen, M Efficiency in  Active the use of a blended learning approach
2014 Learning Classrooms with active learning strategies led to

comparable or better student performance
on standardized examinations and
improved students' perceptions of the

learning environment.

Pather, N; Blyth,
P; Chapman, JA;
Dayal, MR; et all

2020

Forced Disruption of
Anatomy Education in
Australia and  New
Zealand: An  Acute
Response to the Covid-19

Pandemic

The article notes the challenges for
Australian and New Zealand anatomy
educators grappling with concerns about
the role of human donor material and
academic integrity as they transition to
online learning and assessments during

the COVID-19 pandemic.

Kolb, AY; Kolb,

DA

2009

The Learning Way Meta-
Cognitive  Aspects  of

Experiential Learning

This paper explores the concept of a
‘learning pathway’, emphasizing the
importance of understanding one's
learning style and adopting a meta-
cognitive approach to learning. It draws
on the ELT model and explores how

individuals can increase their learning

power by consciously engaging in a cycle
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of experiencing, reflecting, thinking, and

acting.

Studies on learning spaces have increased rapidly in recent years. Therefore, the complexity of the literature
makes it difficult to read the data and view the field.

This study will examine research in the field of learning spaces through bibliometric analysis and visualize
the most cited articles, important research areas and main trends in the literature.

2. Methodology

Today, the rapid expansion and diversification of academic literature makes it difficult to conduct a
comprehensive literature review with traditional methods. In this context, bibliometric analysis methods facilitate the
identification of research trends by providing the opportunity to evaluate the literature in a numerical and visualized
form. Bibliometric analyses reveal how scientific knowledge is shaped by examining the citation relationships,
collaborative networks, author and journal interactions of publications in a particular field. In this study, bibliometric
analysis methods were used to determine the general trends and academic collaborations of academic studies on
learning spaces. Bibliometric analysis provides a powerful tool to visualize the development process of the field, key
research topics and possible future directions.

This study does not include any data collection process for human participants. The bibliometric analysis was
conducted using only open access publications obtained from the Web of Science database. Therefore, ethics
committee approval is not required.

2.1. Data sources

Bibliometric studies rely on digital databases to analyze research trends in a given field by collecting
quantitative data from academic literature. The two most widely used bibliographic databases in scientific research
are Web of Science (WoS) and Scopus. In this study, academic publications on learning spaces were analyzed using
the Web of Science database. The selective structure of WoS was preferred in order to obtain more qualified and
focused results in the literature review.

2.2. Method of Analysis

In this study, VOSviewer(van Eck & Waltman, 2010) and Bibliometrix(Aria & Cuccurullo, 2017) software
were used to visualize bibliometric analyses and identify academic trends. VOSviewer is a software developed to
visualize citation networks, co-citation relationships, collaborative research networks and keyword analysis. In this
study, co-occurrence analyses of article keywords were performed and thus thematic relationships in the literature
were identified. The network maps provided by VOSviewer show the clusters in the literature by revealing how the
academic field is structured. Bibliometrix is an open-source R package that provides comprehensive statistical tools
for bibliometric analysis and enables a wide range of analyses such as citation analysis, collaboration networks,
publication trends and thematic mapping. In this study, the number of publications by year, trending topics, countries,

most cited studies and journals were analyzed using the Biblioshiny interface.
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Bibliometrix
Collaboration maps
Cloud words
" . \ . Thematic maps
. The words ‘learning spaces Only articles were
The WoS datab: . i i
¢ VoS database Is or 'learning space' are selected as publication text Trending topics

selected as the sample —| —

for the research. searched and 4450 results type and 2819 results ‘mining
are found. were obtained. VosViewer

Keyword maps

Figure 1 Research process design

Using Bibliometrix, we analyzed which countries collaborate with each other in the learning spaces literature.
This analysis was done to visualize scientific collaborations between countries and to understand global interactions
in the literature. In the word cloud, trigram analysis (groups of three words) was performed on article abstracts to
identify the most frequently used word groups in the literature. This analysis was conducted to reveal the frequently
used concepts in article abstracts and to understand the change of these concepts over time. The resulting trigrams
were visualized as word clouds. The trending topics analysis was conducted to understand which topics are prominent
in the field of learning spaces and how they have changed over time. Thematic maps were used to visualize the themes
in the literature and the relationships between these themes. The first quadrant includes the most studied antecedent
concepts in the field (motor themes), the second quadrant includes concepts that have developed within the field but
are not related to the outside (niche themes), the third quadrant includes emerging or declining themes, and the fourth
quadrant includes basic but not very developed concepts (basic themes) (Aydmoglu et al., 2022). Two different
thematic maps were created. The first map was created using keywords identified by the authors. The second map
was created using trigrams extracted from publication abstracts.

Network visulization in bibliometric maps consists of nodes and links. Journals, authors, keywords,
institutions constitute the nodes; publications constitute the links between these nodes. Map-based representations
make the data studied in the field understandable and help the researcher to navigate.

A co-occurrence analysis of the keywords identified by the authors was conducted using VOSviewer. This
analysis was carried out to reveal the relationships between keywords and the clusters formed by these words. The
resulting network map shows the themes in the literature and the connections between these themes. In this map,
publications are divided into various clusters and each cluster is shown with a different rank.

3. Findings

The co-occurrence network visualization of keywords using VOSviewer revealed the main themes in the
literature and the relationships between these themes (Figure 2). In this map, it is seen that studies related to learning
spaces are gathered in 13 clusters.These clusters can be grouped under the titles of Design of Learning Spaces and
Innovation in Education, Digital Learning and Pandemic Impact, Technology Supported Learning, Student
Motivation and Social Learning, Active Learning and Experiential Learning, Libraries and Learning Spaces,
Language and Culture Based Learning, Social Justice and Diversity, Physical Learning Environments. The six most
influential clusters are:

Cluster 1: Design of Learning Spaces and Innovation in Education

Studies in this cluster examine the effects of learning spaces on student engagement. Matthews et al., 2021
reveals that social learning spaces contribute to students' active learning, social interaction and developing a sense of
belonging. Bouilheres et al., 2020 states that blended learning increases students' engagement, flexibility and self-
confidence, while Beckers et al., 2016 emphasizes that students prefer different learning spaces for individual and

group work. Byers et al., 2018 shows that innovative learning environments increase student engagement and

I; \I E E Turkish Academic Research Review 2025, 10/2 368



Trends and Gaps in Learning Space Research: A Systematic Review

transform teachers' pedagogical approaches. Fisher & Newton, 2014 states that the integration of physical and digital
spaces of 21st century campuses increases student engagement, while Holley & Dobson, 2008 reveals that

contemporary learning spaces in blended learning environments encourage student engagement.

epapfolio

distance educationrtiedsal

* soudfipedion W

- zlearning space« ,
“’J” 0ing Sga & academiglibrary Formspace oo

5 % QU @ o ecture
Lactive Moyation ™ o
< “

e

#, vosviewer

Figure 2 Network visualization of co-occurrence analysis of author keywords

Cluster 2: Digital Learning and Pandemic Impact

The studies in this cluster examine the effects of digital learning tools on student engagement. McLoughlin &
Lee, 2010 states that Web 2.0 tools support personalized and self-regulated learning and increase student engagement.
Turnbull et al., 2021 emphasizes that the transition to e-learning during the Covid-19 pandemic increased student
engagement, but teachers and students need to adapt to these tools. Pegrum et al., 2013 shows that mobile
technologies increase students' motivation and enable them to be more actively involved in learning processes.

Cluster 3: Technology Supported Learning

The studies in this cluster examine the effects of blended learning and educational technologies on student
engagement and performance. Baepler et al., 2014 states that blended and flipped learning in active learning
classrooms increases student engagement, while Norberg et al., 2011 emphasizes that the time-based blended learning
model allows students to learn flexibly. Yang et al., 2019 shows that the blended synchronous classroom approach in
rural areas improves student performance and encourages engagement.

Cluster 4: Student Motivation and Social Learning

Studies in this cluster examine the effects of social learning and professional development on student
engagement. Flecha & Soler, 2013 argues that dialogic learning engages Roma families and students in school and
promotes educational equity. Rehm & Notten, 2016 shows that Twitter is used as an informal learning space for
teachers and supports professional development. Clement & Vandenberghe, 2000 emphasizes that collaborative
learning environments support teachers' professional development and increase student engagement.

Cluster 5: Active Learning and Experiential Learning

The studies in this cluster examine the effects of active and experiential learning on student engagement. A.
Kolb & Kolb, 2009 states that the meta-cognitive aspects of experiential learning enable students to be actively
involved in learning processes. A. Kolb & Kolb, 2010 shows that game-based learning spaces increase student
engagement. Tomkins & Ulus, 2016 emphasizes that Kolb's learning cycle encourages students' active engagement.

Cluster 6: Library and Learning Spaces

I; \I E E Tiirk Akademik Arastirmalar Dergisi 2025, 10/2 369



Nurdan Sezgin Toruk — Kunter Manisa

Studies in this cluster examine the effects of library and learning spaces on student engagement. Bryant et al.,
20009 states that the use of academic libraries as social and learning spaces increases student engagement. Bennett,
2007 emphasizes that the design of higher education learning spaces plays an important role in increasing student
engagement. Montgomery, 2014 shows that library spaces have positive effects on student learning behaviors.

In the VOSviewer analysis, 15% of the author keywords were missing, leading to data loss in the network
maps. Due to this deficiency, meaningful word clusters were created by applying trigram analysis on article titles.
In the word cloud in Figure 3, while informal learning spaces stand out as the most common concept, concepts
such as social learning spaces, innovative learning spaces, virtual learning spaces and physical learning spaces

are also among the important topics.
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Figure 3 Wordcloud generated from abstracts of publications.

The Trend Topics visualization in Figure 4 shows which topics have been prominent in the academic
literature over time. The graph represents the year each concept first emerged, the duration of its influence and
how often it is used. It is seen that Artificial Intelligence, Hybrid Learning and STEAM & Task Analysis
approaches gain more importance in 2020 and beyond in the light of Covid-19 impact and new technological
developments as emerging concepts. It is seen that topics such as Learning Space, Higher Education, Pedagogy
and Collaborative Learning are included in the academic core. It is seen that topics such as Web 2.0, Blog, Wiki,
Second Life, Seamless Learning, Digital Literacy were popular in the 2010s and not used at all in the 2020s. Topics

such as COVID-19, Distance Education reached their peak during the pandemic but declined after 2023.
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In this study, two thematic maps were comparatively analyzed to explore the conceptual structure of the

learning spaces literature from different methodological perspectives. The left-side map, based on author-defined

AR
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keywords, reflects how researchers conceptualize the field and which terminologies are most commonly employed.
In contrast, the right-side map, created through trigram analysis of article abstracts, illustrates themes derived
directly from the content of the publications. This comparison reveals whether a conceptual alignment exists
between the keywords selected by authors and the actual focus of their studies. In the keyword-based thematic
map, teacher education, professional development, and identity emerge as motor themes, while more general terms
such as higher education, education, and learning are situated in the core themes. Niche themes highlight topics
such as social context and gamification in learning environments. On the other hand, the content-based thematic
map emphasizes the physical and flexible design of learning spaces as motor themes, including concepts such as
flexible learning space, physical learning environment, and innovative learning space. Core themes in this map
include virtual learning space, digital learning environment, and collaborative learning space, while inclusive and
language-based learning environments stand out as niche themes. This comparative analysis highlights both the

terminological diversity and the conceptual fragmentation that characterize the learning space literature.

socillearning space

Development degree
(enzty)

Figure 5 Comparative thematic maps generated through bibliometric analysis: the left map is based on

author-defined keywords, and the right map is created using trigram analysis of article abstracts.

The countries with the highest number of publications on learning domains are the USA, Australia, the UK,
China and Canada. When the international collaboration map in the WoS database is examined, it is seen that there
are 21 collaborations between the USA and China, 19 between Australia and the UK, 18 between Australia and
New Zealand, 16 between Australia and China and 15 between the USA and Australia.
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Figure 6 Overlay visualization of co-occurrence analysis of author keywords.
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Figure 6 shows which topics the studies have focused on over the years. In the early 2010s, research focused
on design, by 2015 it had shifted to sustainability and urban studies, and by 2020 it focused on the relationship
between pandemic, technology and space.

Discussion and Conclusion

In this study, bibliometric analyses on learning spaces have been conducted to evaluate how this field has
been shaped in academic literature. The bibliometric findings show that studies on learning spaces are largely
concentrated in the field of Educational Sciences and are much less represented in disciplines directly related to
space design, such as Architecture (Table 2). This situation reveals that learning spaces are addressed within the
pedagogical framework, but research on the design and organization of the physical space is relatively limited.

The multidisciplinary nature of learning spaces makes it difficult to read the literature in this field. The
complexity of the literature is limited by the Web of Science categories, the boundaries of which are sharply
delineated in this study. Research on learning space was categorized according to Web of Science categories and
listed in Table 2. As seen in Table 2, 54.230% of the publications in the field were made in the category of
Educational Research. Only 1.563% of all studies were conducted in the Architecture category.

Table 2 Publications by WoS categories

Web of Science Categories Record Count %
Education Educational Research 1,421 50,41%
Information Science Library Science 162 5,75%
Education Scientific Disciplines 117 4,15%
Linguistics 87 3,09%
Social Sciences Interdisciplinary 76 2,70%
Language Linguistics 71 2,52%
Management 69 2,45%
Computer Science Information Systems 66 2,34%
Environmental Studies 65 2,31%
Computer Science Interdisciplinary Applications 64 2,27%
Environmental Sciences 63 2,24%
Computer Science Artificial Intelligence 59 2,09%
Green Sustainable Science Technology 57 2,02%
Engineering Multidisciplinary 53 1,88%
Engineering Electrical Electronic 48 1,70%
Nursing 48 1,70%
Construction Building Technology 46 1,63%
Geography 43 1,53%
Public Environmental Occupational Health 42 1,49%
Health Care Sciences Services 41 1,45%
Architecture 37 1,31%
Engineering Civil 37 1,31%
Humanities Multidisciplinary 36 1,28%
Multidisciplinary Sciences 35 1,24%
Computer Science Theory Methods 34 1,21%

This study aims to identify the scientific orientations and existing research gaps in the field by conducting
a bibliometric analysis of academic research on learning spaces. The findings show that studies on learning spaces
are largely concentrated in the field of Educational Sciences, whereas they are quite limited in disciplines directly
related to space design such as Architecture. Although learning spaces are one of the basic components of
education, it is seen that spatial design and physical organization in this field are not sufficiently integrated with

pedagogical approaches.
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The Web of Science (WoS) categorization analysis conducted in the study reveals that learning spaces
research has largely focused on educational policies, teacher education and academic theories. However, there is
a need to consider space in terms of flexibility, inclusiveness, technological integration and students' interaction
with space. In this context, stronger collaborations between educational sciences and the disciplines of architecture
and spatial design will enable learning spaces to be addressed in a more holistic framework, both pedagogically
and spatially.

The trigram analysis conducted within the scope of bibliometric analysis shows that there are significant
differences between the keywords used in the academic literature and the actual content of the studies. In particular,
it has been determined that keywords are largely based on the perspective of educational sciences, whereas topics
such as physical learning spaces, digital learning environments and pedagogical spatial factors are more frequently
addressed in article abstracts. This reveals a disconnect between theoretical frameworks and applied studies in
learning spaces research.

The role of technology in the transformation of learning spaces is increasing. Especially digital learning
environments and hybrid education models create new research areas by expanding the physical boundaries of
educational spaces. However, the results of the bibliometric analysis show that there are still limited studies that
address digital and physical spaces in an integrated manner. This suggests that future research should focus on
spatial flexibility, hybrid learning models and technology-supported learning spaces.

The methodological limitations of the study should also be considered. First, the analyses are based only
on publications in the Web of Science database. This poses the risk of not fully reflecting the academic diversity
in the field due to the exclusion of studies in independent literature indexes. Furthermore, due to the nature of
bibliometric analyses, the methodologies or conceptual frameworks used in the studies were not examined in
detail, only citation relationships and research trends were assessed. Therefore, supplementing bibliometric
analyses with qualitative methods such as content analysis will provide a more in-depth understanding of learning
spaces research.

As a result, this study has identified the main trends, scientific gaps and interdisciplinary gaps in the field
by mapping the bibliometric map of academic research on learning spaces. The findings emphasize that learning
spaces should be considered not only from a pedagogical perspective, but also from spatial design and physical
organization dimensions. In the future, a greater focus on topics such as flexible learning environments, inclusive
spaces, and hybrid education models will provide a more holistic approach to studies on learning spaces.

While this study demonstrates the contribution of bibliometric analyses in understanding the literature on
learning spaces, it also shows that such analyses should be supported by content-oriented methods. Thus, academic
research on learning spaces can be handled in a more comprehensive and interdisciplinary framework, and
scientific developments in the field can be directed in a healthier way.
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