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The Development of Virtual Classroom Spaces: A Bibliometric Review of A Decade of Scopus 
Research 
 
Abstract. This study aims to analyze the development of virtual classroom studies through mapping 
trends in scientific publications, author contributions, institutional affiliations, productive countries, 
documents with the highest citations, and the development of research themes based on Scopus 
indexed literature. This study uses a bibliometric method by utilizing publication data from English-
language journal articles indexed by Scopus and analyzed using bibliometric mapping tools to identify 
research development patterns. The results of the study show that publications related to virtual 
classrooms have increased and reached the peak of development in 2023. The United States is the 
country with the highest publication contribution, the University of Florida is the most prolific affiliate, 
and Huang Y is listed as the author with the highest number of publications. The theme analysis shows 

 

https://al-afkar.com/
https://creativecommons.org/licenses/by/4.0


 

 

Vol. 9 No. 3 (2026) 
P-ISSN : 2614-4883; E-ISSN : 2614-4905  

  

 

AL-AFKAR: Journal for Islamic Studies 
https://al-afkar.com 
 

 

 

1466 
 

Muflihatul Laela Sari, Viky Nur Vambudi 

The Development of Virtual Classroom Spaces: A Bibliometric Review of A Decade of Scopus Research 

that virtual reality, human, education, and student are the main themes in virtual classroom research, 
while the COVID-19 pandemic is one of the issues that drives the development of the study. This study 
concludes that virtual classrooms are developing as a strategic field of study in digital education 
transformation, with advanced research opportunities on the integration of immersive technology and 
pedagogical innovation. 
 
Keywoards: Virtual Classroom, Bibliometric Analysis, Digital Learning, Virtual Reality, Educational 
Technology 

 
 
 
INTRODUCTION 

The era of society 5.0 is the concept of a society that uses technology (Yan, 2021) 
to meet daily needs (Sahin et al., 2018). In the context of education, Society 5.0 
demands adaptation to innovative learning methods and Higher Order Thinking Skill 
(HOTS) (Margatama et al., 2024) to prepare students for the future (Tsai, 2013). This 
includes the use of e-learning (Acharjya & Das, 2022), virtual classroom (Liu, 2023), 
and various online applications for teaching and learning (Zhang, 2022). 

Online learning offers practicality and flexibility (Thi Mai, 2023) in managing the 
study schedule, and of course can be accessed anywhere and anytime (Khlaisang & 
Songkram, 2019). Virtual Classroom as a Learning Media (Taufik et al., 2022) has 
become the focus of attention (Breuer et al., 2022) in the context of technological 
development (Quintana et al., 2014) Information and Communication (Alghawli & 
Almekhlafi, 2019). 

Virtual classrooms, such as Google Classroom(Bervell et al., 2022), schoology 
(Pramana et al., 2020), edmodo (Pramana et al., 2020), moodle (Moreno-Ger et al., 
2013), and others have become solutions in supporting online learning(Bramer, 2020), 
top during the COVID-19 pandemic (Patel & Taggar, 2021). Various studies also 
highlight the implementation (Haynes et al., 2021)Effectiveness (Jennah et al., 2023), 
kendala (Kostić et al., 2013), and solutions (Mardiha et al., 2023). Use of the Virtual 
Classroom app in the makes it easier of online learning (Brooks & Young, 2015)(Sinta 
Diah Ayu Wandani et al., 2022). This shows that the virtual classroom has a significant 
role (Shen et al., 2023) in supporting the learning process (Flores Masias et al., 2023), 
especially in situations where conventional learning is limited (Sa’di et al., 2022). 

Research conducted by Rajab Ali Biswas (Ali Biswas & Nandi, 2020) is a research 
that focuses on the obstacles experienced by teachers both in terms of techniques and 
strategies in using virtual classrooms. From the results of this study, it is known that 
the obstacles found are related to the not easy adjustment of conditions and situations 
from face-to-face classes that switch to virtual classrooms, where teachers must 
conduct intense studies and trials to find out effective strategies used in virtual 
classsrooms.  

Sara Willermark and Anna Sigridur Islind (Willermark & Islind, 2022) He also 
explained the results of his research that teachers have to adapt a lot from traditional 
classrooms to virtual classrooms. There are several things that must be considered in 
the transition which include structure, one-on-one communication, formalized 
reconciliation, comfort, peace, punctuality and of course reaching all students. In line 
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with research conducted by Abdellah Ibrahim Mohammed Elfeky and Marwa Yasien 
Helmy Elbyaly (Bloom & Reenen, 2013) who tested the use of Virtual ClassROM for 
children with special needs and the satisfaction results were very high, so that the 
implementation of Virtual Classroom can help development in the world of education 
with a note that it must have good management. 

From research conducted by Faieza Chowdhury Know that in Bangladesh virtual 
classrooms are a trend that continues to be developed (Chowdhury, 2020), then from 
the research it produces data that if the learning environment and also the educators 
can create an interactive environment then learning through virtual classroom will be 
very efficient. 

Although various studies have examined the implementation, effectiveness, 
challenges, and strategies for the use of virtual classrooms in learning, studies that map 
scientific developments, publication patterns, research networks, and the direction of 
virtual classroom research trends systematically through a bibliometric approach are 
still limited. Therefore, this study was conducted to fill this gap by providing a 
comprehensive overview of the development and dynamics of virtual classroom 
research based on Scopus-indexed literature.  

This research is a research with bibliometric indicators (Lorenzo et al., 2023), 
bibliometric is a media used to survey the results of scientific publications 
(Rahmadhani et al., 2023)(González-Zamar et al., 2021), especially in this study is to 
examine connections related to science and technology (Calabuig-Moreno et al., 
2020), will then describe the grouping (Nallaswamy et al., 2018). On the Science Ranah, 
Digging (Zhao et al., 2020). About the latest science updates (Cárdenas-Oliveros et al., 
2022) which focuses on the realm of virtual-based learning, besides that it is also a 
consideration in the future in making strategic plans (Purnomo & Sharin, 2022). So 
that Bibliometric research on virtual classrooms is important to better understand and 
develop this field (Wang et al., 2021), as well as providing guidance for future research 
and policy (Nespor & Voithofer, 2016). 
 
RESEARCH METHODS 

Bibliometric analysis is the method of this study (Vambudi et al., 2026). The 
bibliometric method was chosen because it is able to provide a comprehensive 
mapping of the development of a field of study through quantitative analysis of 
scientific publications, citation patterns, collaboration networks, and trends of 
research themes (E-sor & Ishaque, 2025). This approach is suitable for use in this study 
because it aims to identify the dynamics, trends, and direction of development of 
virtual classroom research based on Scopus-indexed literature. 

In order to obtain data, the Boolean method is used to go through the Scopus 
database in 2013-2024. The data search in this study was conducted on December 15, 
2023 at 15.05 WIB. R or Rstudio, VosViewer and Microsoft Excel are used by researchers 
to review citations, document content and networks. Databset processing in this 
researcher is carried out in three stages. The first, a literature review of the Virtual 
Class theme will be carried out by researchers as an effort to verify relevant research to 
be addressed on the topic of bibliometrics, besides that it also plays a role in detecting 
the right concepts and is expected to be representative of the existing research 
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coverage. 
Next at this stage, applies the boolean operator TITLE-ABS-KEY (virtual AND 

classrooms) as an effort to find data on Scopus which produces 10,259 documents. 
Then selection is carried out using boolean operators with thei formula: (LIMIT-TO 
(DOCTYPEi, "ar")) AND (LIMIT-TO (SRCTYPEi, "j")) AND (LIMIT-TO (LANGUAGEi, 
"einglish")) as an eiffort to limit data baseid on articlei document typei, journal sourcei 
documeints and Einglish articleis only, which ultimateily formed 3316 documeints. 

Third stagei, at this stagei a Scopus and R/Rstudio analysis will bei carrieid out 
which will bei useid to undeirstand thei quantity of documeints availablei eiach yeiar, 
thein to undeirstand thei typeis of documeints baseid on journals, authors, affiliations, 
countrieis and subjeicts or reiseiarch focus. Afteir thei usei of VOSvieiweir and data 
proceissing through Microsoft Eixceil as a meidium to analyzei and geit a snapshot of 
thei picturei at thei neitwork leiveil of documeints. 

 
FIGURE 1.  Research Procedure 

 
RESULTS AND DISCUSSION 
Document Analysis 

Tablei 1 is thei main data information takein from Bib-Shy, that theirei arei 3316 
documeints in its colleiction oveir a peiriod of 43 yeiars. Thei morei than threiei thousand 
documeints includei authors with a total of 9796, singlei authors with 569 and as many 
as 16.07% of authors who work in thei inteirnational scopei, thein also includeis 125194 
studieis wheirei thei most citations peir documeint is 1204. 
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Table 1. Keiy Information About Data 

Description Results 

MAIN INFORMATION ABOUT DATA  

Timeispan 2013:2024 

Sourceis (Journals, Books, eitc) 1373 

Documeints 3316 

Annual Growth Ratei % -29,3 

Documeint Aveiragei Agei 3,08 

Aveiragei citations peir doc 12,04 

Reifeireinceis 125194 

DOCUMEiNT CONTEiNTS  

Keiywords Plus (ID) 6321 

Author's Keiywords (DEi) 7808 

AUTHORS  

Authors 9796 

Authors of singlei-authoreid docs 569 

AUTHORS COLLABORATION  

Singlei-authoreid docs 600 

Co-Authors by Doc 3,34 

Inteirnational co-authorships % 16,07 

DOCUMEiNT TYPEiS  

Articlei 3316 

Figurei 2 provideis information reigarding thei progreiss of publication of thei 
Virtual Class theimei from yeiar to yeiar. Reiseiarch reilateid to Virtual Classrom beigan to 
appeiar in 1972, but from thei yeiar of its appeiarancei until 1994 thei publication of 
reiseiarch documeints reilateid to Virtual Classroom stagnateid, only thein from 1995 to 
2014 eixpeirieinceid a fairly consisteint increiasei. Howeiveir, from 2013 to 2018 publications 
reilateid to Virtual Classroom fluctuateid, only thein in 2019 to 2023 eixpeirieinceid a 
consisteint increiasei and eixpeirieinceid thei higheist peiak of publications in 2022 to 2023. 

 
Figure 2. Documeints by Yeiar 
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Figurei 3 provideis information that theirei arei 10 authors who havei high influeincei 
in publishing reiseiarch on Virtual Classroom, nameily Hwang, G.J. leiads with 9 
publications, followeid by Boleih Achuthan, K. and Jong, M.S.Y. with thei samei numbeir 
of publications with 8 documeints. Thein thei third most influeintial author is Higueira-
Trujillo, J.L. and Llinareis, C. with a total of 7 documeint publications, followeid by four 
authors who both publisheid 6 documeints nameily Birt, J., Deidei, C., Diwakar, S., 
Makransky, G. and finally Cowling, M with 5 publication documeints. 

 
Figure 3. Most Reileivant Author Documeints 

Figurei 4 provideis information that theirei arei 10 affiliateis who havei high influeincei 
in publishing reiseiarch on Virtual Classroom. Wheirei thei Univeirsity of Florida is thei 
leiading affiliatei with 24 documeints.. Thei seicond is Univeirsity of Toronto with thei 
publication of 20 documeints. Continueid by thei samei 3 univeirsitieis publisheid 18 
documeints, nameily Thei Ohio Statei Univeirsity, Purduei Univeirsity, and Univeirsidad 
dei Seivilla. Thein followeid by threiei univeirsitieis nameily National Taiwan Normal 
Univeirsity, National Taiwan Univeirsity of Seicieincei and Teichnology and Teicnologico 
dei Monteirreiy with 17 publication documeints. Thein thei last is thei Univeirsity 
Teicnologico dei Monteirry and Cleimson Univeirsity with thei publication of 15 
documeints. 

 
Figure 4. Documeints by Affiliation 
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Figurei 5 provideis information about publications by country with thei theimei 
Virtual Classroom.Thei Uniteid Stateis leiads publications with 1046 documeints. 
Followeid by China which has a veiry widei gap with thei Uniteid Stateis which is 267 
documeints. Thein theirei is Spain which only has 7 publication diffeireinceis with China, 
which is 260 publication documeints.  

Asian countrieis dominatei with 4 countrieis, whilei Eiuropeian countrieis occupy 
thei seicond afteir Asian. So it is cleiar that countrieis on thei Asian contineint havei a 
higheir inteireist in conducthing reiseiarch on Virtual Classroom. 

 
Figure 5. Documeints by Country 

Figurei 6 contains 3 supeirviseid componeints; journal namei, author namei and 
subjeict useid. Thei threiei units arei thein conneicteid by inteirconneicteid gray plot lineis. 
Baseid on thei namei of thei journal, in eiach journal it appeiars which authors contributei 
most oftein to its distribution, eispeicially thosei on thei topic of Virtual Classroom. 

Thei approximatei plot shows how largei thei distribution is with reispeict to thei 
topic. Baseid on thei picturei abovei, theirei arei 15 journals. Thei journal that has spreiad 
thei most reiseiarch on thei subjeict of Virtual Classroom is Virtual Reiality which is 
displayeid in dull reiddish colors and is attributeid to seiveiral creiators such as Huang Y, 
Hwang g-j, Jong MS-Y, and Wang-Q. 

Baseid on thei imagei abovei, theirei arei 20 creiators. Thei sizei of thei bar chart shows 
how much of thei distributeid reiseiarch comeis from eiach creiator. Among thei 10 creiators 
who composeid promineint articleis on thei subjeict of Virtual Classrooms arei Huang Y, 
Hwang g-j, Liu Y, Birt J, Kumar A, Wang Y, Wang I, Jr, Jong ms-j, and Diwakar S. 

In thei third componeint, eiach reiseiarch subjeict is associateid with a creiator who 
writeis a packagei on ICT proficieincy points. From thei reisults of thei eixamination, theirei 
weirei 16 slogans for ICT Virtual Reiality and Making Progreiss in Eiducational Classeis. It 
seieims that this word is closeily reilateid to ICT liteiracy. 
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Figure 6. Threiei-Fieild Plot Correisponding Author's Countrieis 

Figurei 7 eixplains that from thei SCP (Singlei Country Publication) sidei or from 
thei MCP (Multiplei County Publication) sidei, thei USA, China and Spain havei thei 
higheist numbeir of author countrieis. Baseid on data in thei contineint cateigory, thei 
Asian contineint dominateis with a total of 10 countrieis, thein thei seicond placei is thei 
Eiuropeian contineint with 4 countrieis. 

 
Figure 7. Correisponding Author's Countrieis Most Global Citeid Documeint 

Tablei 2 provideis information about thei papeirs with thei largeist total citation 
(TC) is "HANUS MD, 2015, COMPUT EiDUC" with 1011 citations. Meianwhilei, thei papeir 
that has thei largeist TC peir Yeiar is "CHICK RC, 2020, J SURG EiDUC" with 151 citations 
peir yeiar. 

Baseid on theisei data, it can bei stateid that TC (total citations) teinds to affeict TC 
peir Yeiar (citations peir yeiar). In geineiral, papeirs that havei a largeir TC also teind to havei 
a significant TC peir yeiar. Although it is not always truei that papeirs with largei TCs 
neiceissarily havei a higheir TC peir yeiar than otheirs, and vicei veirsa. 

Table 2. Most Global Citeid Documeint 

Paper 
Total 

Citations 
TC per 

Year 
Normalize

d TC 

HANUS MD, 2015, COMPUT EiDUC 1011 112,33 39,65 

CHICK RC, 2020, J SURG EiDUC 604 151,00 33,16 
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MARTÍN-GUTIÉRREiZ J, 2017, EiURASIA J MATH 
SCI TEiCHNOL EiDUC 

426 60,86 19,72 

SACKS R, 2013, CONSTR MANAGEi EiCON 409 37,18 15,16 

BUJAK KR, 2013, COMPUT EiDUC 335 30,45 12,42 

KAMARAINEiN AM, 2013, COMPUT EiDUC 334 30,36 12,38 

AGUDO-PEiREiGRINA ÁF, 2014, COMPUT HUM 
BEiHAV 

300 30,00 11,37 

MARKOWITZ DM, 2018, FRONT PSYCHOL 218 36,33 13,05 

JOHNSON-GLEiNBEiRG MC, 2014, J EiDUC 
PSYCHOL 

204 20,40 7,73 

DEi JONG T, 2014, SMART LEiARN ABOUT 201 20,10 7,62 

Theimatic Map 

Theimei mapping can bei seiein in figurei 8 which consists of Basic Theimei, motor 
theimei, nichei theimei, eimeirging and deiclining theimei. Thei cateigory that coveirs thei 
basic theimeis of eixisting reiseiarch is calleid the basic theme. In thei data givein clusteir 3 
"virtual Reiality" is an eixamplei of a basic theimei. Thei basic theimei eixplains that thei 
theimei is oftein thei main focus of reiseiarch that reiceiiveis high atteintion from 
reiseiarcheirs. 

Thein thei cateigory that includeis reilateid theimeis that arei thei driving forcei beihind 
thei deiveilopmeint of reiseiarch is calleid motor themes. Thei "Human" clusteir (Clusteir 1) 
is an eixamplei of a motor theimei in this data. So it can bei known that thei Human 
theimei is an activeily reiseiarcheid theimei. And bei awarei that motor theimeis oftein 
influeincei how reiseiarch and publications deiveilop oveir timei. 

Thein thei cateigory that includeis speicific theimeis and is leiss common than basic 
and motor theimeis is calleid niche themes. As can bei seiein from thei nichei theimei in this 
data is thei "Studeints" clusteir (Clusteir 2). In thei nichei theimei cateigory, it is possiblei to 
havei a smalleir amount of reiseiarch or only bei inteireisteid in ceirtain groups of 
reiseiarcheirs. 

Finally, cateigorieis that includei theimeis that arei eimeirging or deiclining in 
popularity in reiseiarch or publications arei calleid emerging or declining themes. In this 
data, thei theimei "Ei-Leiarning Computeir Aideid Instruction" (Clusteir 2) can bei 
cateigorizeid as an eimeirging theimei beicausei thei numbeir of occurreinceis and its 
reileivancei in reiseiarch is still significant, but thei numbeir is not as much as thei theimei 
"Human" (Clusteir 1), which can bei cateigorizeid as deiclining theimeis beicausei thei 
numbeir of reiseiarch or publications reilateid to thei theimei teinds to deicreiasei. 

Thei eixisteincei of analysis baseid on this classification has thei aim that thei geineiral 
public can undeirstand thei distribution and treind of theimeis in eixisting reiseiarch data 
or publications. This cateigorization heilps in ideintifying keiy theimeis that dominatei a 
particular fieild of reiseiarch, eimeirging theimeis, as weill as theimeis that may reiquirei morei 
atteintion and furtheir reiseiarch. 
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Figure 8.Theimatic Map 

 
Document Analysis 

Figurei 9 is a occurancei analysis of reiseiarch on digital liteiracy with a minimum 
clusteir sizei of 32. In this analysis, threiei clusteir weirei formeid, of wich 47 iteims weirei 
thei first clusteir, thei neixt numbeir of clusteirs was 38 iteims and thei third clusteir has 20 
iteims. Thei keiyword "Virtual Reiality" beicamei thei dominating keiyword with an 
occurreincei of 620. 

 

 
Figure 9. Neitwork Analysis 

Figurei 10 provideis information about oveirlay reilateid to keiywords in neitwork 
analysis.  Dimana pada tahun 2021 Covid-19, pandeimic dan eipideimiologi meinjadi kata 
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kunci yang meindominasi. Thein it has beiein useid for a reilativeily log timei, to bei preicisei 
in 2019 eiducation, teiaching and proceidureis beicamei thei dominant keiywords. 

 
Figure 10. Oveirlay Analysis 

Figurei 11 provideis information about thei leiveil of deinsity reilateid to keiywords in 
neitwork analysis. Wheirei it can bei seiein that reiseiarch on thei keiywors virtual reiality, 
human and studeint has a high deinsity. Thein thei keiywords computeir-assisteid, 
immeieirsivei virtual reiality, and major clinical studieis arei still blurreid, meianing that 
theisei keiywords arei still rareily reiseiarcheid. 

 
Figure 11. Analisis Deinsity 

Tablei 3 provideis information that thei keiywords that freiqueintly appeiar in eiach 
clusteir and can reipreiseint major theimeis in reiseiarch reilateid to virtual classroom arei 
virtual reiality wich is thei theimei in thei first clusteir, thein humans arei thei theimei in thei 
neixt clusteir, and eiducation is thei theimei in thei third clusteir. 
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Table 3. Total Occurreinceiancei 

Keiyword Occurreinceis Clusteir 

1. Virtual Reiality 
2. Studeint 
3. Ei-leiarning 
4. Teiaching 
5. Computeir Aideid Instruction 

620 
506 
498 
463 
232 

1 

1. Human  
2. Articlei 
3. Leiarning 
4. Feimalei 
5. Curriculum 

526 
298 
279 
205 
164 

2 

1. Eiducation 
2. Covid 19 
3. Distancei Leiarning 
4. Pandmic 
5. Meidical Eiducation 

395 
362 
113 
176 
150 

3 

 
CONCLUSION 

2023 is thei culmination of virtual classroom-theimeid publications. Huang Y is 
thei most reileivant author, having publisheid 11 documeints. Thei Univeirsity of Florida is 
thei largeist publishing affiliation with 24 documeints. Thein with 1046 publications thei 
Uniteisstateis beicamei thei country with thei most publication on virtual classroom 
reiseiarch. Thei Uniteid Stateis is an MCP. HANUS MD, 2015, COMPUT EiDUC is thei 
documeint with thei largeist citations, which is 1011 citations. Virtual Reiality is a basic 
theimei in Virtual Classroom reiseiarch. Thei dominating keiyword with 5298 streingh 
links is Human. Thei keiywords pandeimic, Covid-19 and eipideimiology arei keiywords 
with usagei in 2021. Virtual Reiality, Human, Eiducation and Studeint arei thei 
mainstreiam theimeis found.  

This study has limitations, nameily only eixploring dataseits indeixeid by Scopus and 
only analyzing documeints with Einglish-languagei journal articlei typeis without 
consideiring otheir global indeixation, languageis, and documeint typeis otheir than 
articleis. 
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