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ABSTRACT

The classroom environment has undergone a fundamental shift since the era of information
and communication technologies, with blended learning (BL) gaining increasing attention
in recent years. In light of the limited number of studies that have reviewed the integration
of BL and classroom environments in scientific publications, the present study analyzed a
total of 283 publications from the WOS database. This analysis provides a comprehensive
bibliometric analysis, which reveals the following key findings: Firstly, research in this area
has shown progressive development, indicating its maturation over time. Secondly, Garrison
emerged as the author with the highest number of citations in 67 records, while Kim stood out
as the most prominent author citing Garrison. Thirdly, the top three countries and journals
that have made the most significant contributions to these studies are the United States, China,
and Spain, along with the journals Computers & Education, Internet and Higher Education, and
the British Journal of Educational Technology. Fourthly, the most cited articles are Boelens
et al. (2017), O’Flaherty et al. (2015), Abeysekera et al. (2015), Bernard et al. (2014), Thai et al.
(2017), and Rasheed et al. (2020). Finally, it was not until 2008 that more keywords such as
“computer-mediated communication” (related to the technological environment), “coopera-
tive or collaborative learning” (related to the social environment), “engagement,” and “self-
efficacy” (related to the cognitive environment) began to receive more scholarly attention.
The research on engagement is considered to be an emerging trend.
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1  INTRODUCTION

As new information and communication technologies (ICTs) have provided edu-
cators and learners with more innovative tools and methods to enhance the effective-
ness of teaching and learning, the concept of blended learning (BL) has emerged. BL,
as the deliberate combination of face-to-face and online learning experiences, incor-
porates technology and online learning materials into traditional classroom activities.
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It allows students to have some control over when, where, and how they learn in
technological environments [1]. BL has also been recognized as the “third genera-
tion” of distance education systems. The first generation is correspondence education,
which utilizes a one-way instructional delivery method including radio, mail, and
television. The second generation is distance education with a single technology, such
as computer-based or web-based learning [2]. According to the Centre for Educational
Research and Innovation, BL courses are becoming increasingly significant, with ICTs
being developed to complement, rather than replace, traditional forms of learning [3].

During the learning process, students’ academic performance can be affected by
their perception of the classroom environment. A positive classroom environment
can foster and enhance students’ motivation to learn [4-5]. The earliest study of
classroom environments examined the formation of learner groups and social inter-
action [6]. Later, scholarly attention shifted to teacher leadership and the classroom
environment, as well as the relationship between teachers’ and learners’ verbal
behavior and interaction [7]. BL puts learners at the center of their learning pro-
cesses, harnessing the power of technology to create more engaging, efficient, and
success-oriented learning environments. In BL classrooms, learners access digital
curriculum and receive traditional instruction in a physical environment, receiving
benefits from both mediums [8]. The pedagogical goal of BL is to combine the social
opportunities of a physical classroom environment with personalized, technologi-
cally-enhanced active learning in an online classroom setting [9].

Although previous studies have explored BL and classroom environments sepa-
rately, there is a scarcity of research dedicated to conducting a systematic review of
scientific publications that integrate these two concepts. As a popular and rigorous
method for exploring and analyzing large volumes of scientific data, bibliometric
analysis enables researchers to capture the evolutionary nuances of a specific field
and shed light on emerging trends within that field [10]. This study aims to conduct
a systematic review of the development of BL classroom environments in terms
of publication output, authors, countries/regions, journals, keywords, and citations.
The review will utilize CiteSpace software and Microsoft Excel for analysis. The spe-
cific questions to be addressed in the present study are as follows:

1. What is the general publication trend in the area of BL classroom environment?

2. Which authors, countries or regions, journals, and articles have made the most
significant contributions to publications on BL classroom environment?

3. What are the hotspots within the field of BL classroom environment in different
periods, and what is the emerging trend?

2 MATERIALS AND METHODS
2.1 Data collection

In this study, data analysis was performed on Social Sciences Citation Index (SSCI)
journals collected from the Web of Science (WOS) database, a well-known multidis-
ciplinary database platform [11]. The topics of “blended learning” and “classroom
environment” were searched simultaneously, spanning from 1990 to May 7, 2023.
An initial topic search resulted in 320 records published between 1996 and 2023.
After filtering out fewer representative records, such as book reviews, proceedings
papers, and notes, the dataset was reduced to 283 records with complete bibliomet-
ric information available.

International Journal of Emerging Technologies in Learning (iJET)


https://online-journals.org/index.php/i-jet

Xiao and Zhang

2.2 Research tools

Bibliometric analysis, as a quantitative method for retrospectively and objectively
examining published papers using secondary data acquired from digital databases,
facilitates the evaluation of academic studies within a specific field [12].

As for specific research tools, CiteSpace (version 6.2.R4) was used to generate and
analyze networks of co-cited references based on bibliographic records retrieved
from the WOS database. Based on JAVA, CiteSpace is widely used for bibliometric
analysis and visualization [13]. It was developed by Professor Chaomei Chen at the
School of Computing and Information at Drexel University. It analyzes keywords
in literature based on the principles of bibliometrics and explores and mines the
dynamic process of scientific research, revealing the trend of scientific devel-
opment [14].

In the present study, CiteSpace was primarily used for visualizing and detecting
trends in publications, while Microsoft Excel was used for organizing data and cre-
ating diagrams.

3 RESULTS
3.1 Publication output

As illustrated in Table 1, out of the 283 publications, there were 123 journals, 842
authors, 569 institutions, and 144 countries or regions that contributed to the studies
of the BL classroom environment from 1996 to 2023.

Figure 1 demonstrates that the initial paper in the WOS database surfaced in
1996, outlining the blended approach introduced by a successful bilingual spe-
cial educator [15]. The blended approach creates learning environments char-
acterized by rich dialogue that promote not only the acquisition of English as a
second language but also metalinguistic and metacognitive strategies [15]. The
number of articles published from 1996 to 2011 was less than ten, indicating
that research on the BL classroom environment was in its infancy during that
period of time. But in the year 2008, when BL was introduced, there was a sig-
nificant increase in publications, marking a turning point [16]. And in the year
2012, there was a second peak, with the number of publications reaching 17.
The most cited article during this time was Lin et al. (2012) [17]. It proposed a
research framework that investigated the relationship between perceived fit and
system factors that can motivate learners to utilize an e-learning system in a BL
classroom environment [17].

The number in 2013 was lower than that in 2012, but it shows an overall upward
trend until 2021, when it reaches the third peak with a count of 42. It can be said that
the year 2021 marked the heyday of studying the BL classroom environment, with
numerous scholars presenting their new insights. For example, Chiu [18] argues
that student engagement in a BL classroom environment differs significantly from
that in a traditional classroom environment. To address this difference, Chiu pro-
posed digital support designs that aim to fulfill the three innate needs identified in
self-determination theory (SDT): autonomy, relatedness, and competence. Rasheed
et al. [19] argued that the primary challenge associated with the online component
of BL is students’ inability to effectively self-regulate their learning activities in
online classroom environments. They propose an approach for scaffolding students’
peer-learning self-regulation strategies.
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The number of papers published in 2022 and 2023 has declined compared to the
third peak in 2021. However, it should be noted that the number of publications in
2023 does not include the publications for the entire year. Therefore, it is not possi-
ble to predict a downward trend. As the number of publications in recent years is
still higher than that in the initial stage, it proves that the research in this field has
gradually matured.
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Fig. 1. Distribution of publications by years (1996-2023)

Table 1. Bibliographic statistics of 283 publications extracted from WOS (1996-2023)

Total Publications Journals Authors Institutions Countries/Regions

283 123 842 569 144

3.2 Authors

According to the data collected from the WOS database, a total of 842 scholars
have contributed to publications in the field of BL classroom environments. Based
on the results, it is apparent that although there were many scholars involved in
the research, there was limited cooperation among them. Furthermore, there were
hardly any highly prolific authors identified. The authors with the highest number
of publications in this area were Tsai, CW., Deboer, ], Berger, E., and Shen, P. D., each
of whom had only three publications.

Nevertheless, by keeping an eye on the cited authors, some highly cited authors
come into view, with the top ten being shown in Figure 2. The connections depicted
in Figure 2 reveal that these authors were concurrently cited by others, with a
notable observation that the majority of the top ten authors fall within this cate-
gory. Among them, the most cited author is Garrison, who was referenced in 67
records. The top five records citing Garrison are shown in Table 2. Additionally,
Kim is the most prominent citing author. Kim’s own article [20] developed a flipped
classroom design framework and identified nine design principles based on the
Revised Community of Inquiry Framework. This article has received 412 citations.
Baepler et al. [21] suggested that active BL classrooms, although they accommodate
fewer students per square foot, are actually a more efficient use of physical space.
Another cited article [16] mentioned previously was referenced as high as above 300,
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arguing that the BL classroom setting has a positive effect on reducing dropout rates
and increasing exam pass rates in the subject. Jara et al. [22] focused on demonstrat-
ing how an educational approach that incorporates virtual and remote laboratories,
along with a BL. methodology, can enhance students’ experimental learning com-
pared to traditional methods. Halverson et al. [23] conducted a thematic analysis of
the most highly cited scholarship in the first decade of research on blended learning.
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Fig. 2. Top 10 cited authors

Table 2. Top 5 citing articles that cited Garrison

R  Citation Citing Article

1 412 Kim MK, 2014, INTERNET HIGH EDUC, V22, P37, DOI 10.1016/j.iheduc.2014.04.003
2 370 Baepler P, 2014, COMPUT EDUC, V78, P227, DOI 10.1016/j.compedu.2014.06.006
3

369 Victoria Lopez-Perez M, 2011, COMPUT EDUC, V56, P818, DOI 10.1016/
j.compedu.2010.10.023

4 133 Jara CA, 2011, COMPUT EDUC, V57, P2451, DOI 10.1016/j.compedu.2011.07.003
5 130 Halverson LR, 2014, INTERNET HIGH EDUC, V20, P20, DOI 10.1016/j.itheduc.2013.09.004

Notes: R: Rank.

3.3 Countries or regions

The results reveal that 144 countries or regions contributed to the study of the
BL classroom environment. The top 10 countries or regions in terms of the number
of publications from 1996 to 2023 are as follows: the United States (66 publications,
23.32% of the total output), China (34, 12.01%), Spain (29, 10.25%), Taiwan (28, 9.89%),
Australia (25, 8.83%), Turkey (13, 4.59%), England (11, 3.89%), Canada (9, 3.18%),
Malaysia (8, 2.83%), and the Netherlands (7, 2.47%).

It can be seen from Table 3 that the United States has consistently held a prom-
inent position in the BL classroom environment, both in the first 14 years and the
following 14 years. It is worth mentioning that the two most prominent authors,
Kim and Baepler, whose articles were highly cited by other authors and mentioned
above in 3.2, are American.
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China did not initially engage in research in this field for the first 14 years.
However, in the following 14 years, China made significant efforts to catch up
and can now be recognized as a rising star, ranking second with 34 articles. The
most cited article [24] by Chinese scholars investigated the effects of student
enrollment and learning motivation on learning performance in a BL classroom
environment at the university level. Furthermore, Spain and Taiwan maintained
their advantages and are listed in the top five in both stages. It should be noted
that Australia also stood out for its strong growth during the period from 2010
to 2023, ranking fifth with a total of 25 publications. It can also be observed
from Table 3 that the number of related publications since 2010 has significantly
increased compared to previous years. It has jumped from single digits to dou-
ble digits.

Table 3. Top five productive countries or regions (1996-2023)

1996-2009 2010-2023 1996-2023

Countries/Regions P Countries/Regions Countries/Regions
USA 7 | USA 59 | USA 66
England 3 | China 34 | China 34
Canada 2 | Spain 27 | Spain 29
Spain 2 | Taiwan 26 | Taiwan 28
Taiwan 2 | Australia 25 | Australia 25

Notes: P: Publications.

3.4 Journals

The 283 articles selected in the present study are from 123 journals indexed
in the SSCI in the WOS database. Table 4 demonstrates the top ten journals with
the highest number of publications related to the BL classroom environment. It
includes the percentage of their respective publications in the total number, as well
as their impact factors and Journal Citation Reports (JCR) subject categories in 2022.
Three prominent journals have substantially enriched the field of BL and class-
room environments. Computers & Education leads the way with 185 publications,
accounting for 65.37% of the total research output. Internet and Higher Education
has made a substantial contribution with 150 publications (53%), followed by the
British Journal of Educational Technology with 118 publications (41.70%). These
journals have also demonstrated significant impact factors. Computers & Education
boasts a high impact factor of 12, followed by Internet and Higher Education with
8.6, and the British Journal of Educational Technology with a respectable impact
factor of 6.6.

As shown in Table 4, all of the journals, except for Computers in Human Behavior,
focus on education and educational research. Computers & Education also covers
computer science and interdisciplinary applications. It can be concluded that
research on the BL classroom environment is closely linked to education, and it
also requires interdisciplinary knowledge in fields such as computer science and

psychology.
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Table 4. Top 10 journals (1996-2023)

R Journals C P Impact Factors JCR Subject Categories
1 | Computers & Education 185 | 65.37% 12 Computer Science,
Interdisciplinary Applications
2 | Internet and Higher Education | 150 | 53% 8.6
Education &
3 | British Journal of Educational | 118 | 41.70% 6.6 Educational Research
Technology
4 | Computers in 92 | 32.51% 9.9 Psychology, Multidisciplinary;
Human Behavior Psychology, Experimental
5 | Educational 83 |29.33% 4
Technology & Society
6 | ETR&D-Educational 76 | 26.86% 5
Technology Research and
Development
7 | Review and 67 | 23.67% 11.2
Educational Research Education &
8 | Journal of Computer 63 | 22.26% 5 Educational Research
Assisted Learning
9 | International Review of 58 | 20.49% 34
Research in Open and
Distributed Learning
10 | Australasian Journal of 51 | 18.02% 41
Educational Technology

Notes: R: Rank, C: Count, P: Percentage.

3.5 Keywords

Keywords, as a significant indicator, can clearly reflect the core ideas of
research articles, proving to be vital for decoding themes of a specific discipline
to some extent [25]. To illustrate the evolution of the BL classroom environment
from 1996 to 2023, the CiteSpace software was used to create a timeline map
(Figure 3) by applying the cluster year-by-year function [26]. According to their
inherent connections, these keywords are categorized into 13 clusters. The three
largest clusters are: #0 students, #1 improving classroom teaching, and #2 action
research. The keywords with the highest frequency in each cluster are as fol-
lows: (#0) students, education, BL; (#1) improving classroom teaching, interactive
learning environment, computer-mediated communication; (#2) technology, out-
come, system,; (#3) participation, satisfaction, self-efficacy; (#4) online learning, aca-
demic achievement, motivation; (#5) environment, perceptions, flipped classroom,;
(#6) design, media in education, pedagogical issues; (#7) collaborative learning,
teaching and learning strategies, higher education; (#8) relatedness; (#9) teachers,
environments, community; (#10) instruction, behaviors, achievement; (#11) strat-
egy; (#13) cognitive load.

The cluster that scholars paid earliest attention to is #9 academic motivation,
which is also the cluster that received the longest-lasting attention. The earliest
keywords of #9 are “disorder” and “children,” both of which appeared in the
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first article [15] in this field in the WOS database. Another keyword cluster, #2
action research, received its first attention in 2011 but faded away in 2018. It
was a hotspot during that period of time. The active clusters until 2023 are #0
students, #9 academic motivation, and #11 scientific inquiry. By clicking on the
latest keywords in these clusters and examining the node details more closely, it
can be observed that the most recent articles are largely focused on the COVID-19
pandemic. This suggests that the pandemic has played a significant role in driving
the advancement of research. The latest keyword in #0 is “Al education,” which
appeared in Ng et al. (2023) [27]. The study proposes that the pandemic has
accelerated a significant shift to online or blended teaching and learning, where
teachers can utilize artificial intelligence (AI) technology to improve students’ aca-
demic performance. The keyword “agency” was mentioned in the ninth position
this year, as found in Chen’s (2023) [28] study. The study describes the long-term
importance of teachers’ self-reflective learning during their daily emergency
remote teaching amidst the pandemic and how it contributed to the development
of teacher agency.

W = _ = ; 5 #0 students
TN, ’ : #1 improving classroom teaching

#2 action research

e .
g™ ) O -0 #3 distance learning
. o o i SO S #4 technology perspectives
Pl Al A AT SR LS e #5 academic performance

#6 evaluation methodologies
#7 collaborative learning
#8 sell-determination theory

#9 academic motivation

UJET ' Vol. 19 No. 1(2024)

#10 call

#11 scientific inquiry

Fig. 3. The timeline map of keywords year-by-year (1996-2023)

A significant advantage of CiteSpace’s keyword analysis is that it can identify
bursts whenever an article experiences a sudden increase in citations [29]. Citation
burst analysis can be applied to the discovery of research fronts and emerging
trends [30]. The top 30 keywords with the strongest citation bursts were extracted
based on data from the WOS database from 1996 to 2023. As shown in Figure 4, the
time interval is represented by blue, while the citation burst is indicated by red [31].

The keyword with the longest burst time is “computer-mediated communica-
tion,” lasting from 2008 to 2017. This indicates that it was highly popular during
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that period. Donnelly [32] argued that it is crucial for designers and tutors in
blended problem-based learning (PBL) to promote best practices for integrating
instructional strategies in computer-mediated classroom environments. It can be
clearly seen from Figure 4 that 2008 is a crucial year, as there are nine keywords
that began to rise in this year. Possible deductions can be made, as stated in 3.1,
that 2008 marked the first peak in the development of research on the BL classroom
environment, coinciding with the introduction of BL in that year. “Cooperative or
collaborative learning” is a keyword that has received significant attention, with
numerous articles published between 2008 and 2015. Among these articles, the
most cited ones are Brahimi et al. (2015) [33], Regueras et al. (2009) [34], and Scott
et al. (2010) [35]. It was argued in [33] that the learning cycle is an ongoing pro-
cess designed to enhance the quality of learning and promote collaboration among
learners. What typically occurs is that “cooperative or collaborative learning” is
often combined with “competitive learning,” as explored in [34], which examines
the effectiveness of combining competitive learning with collaborative learning.
Furthermore, some scholars have also focused on the connection between student
cooperation and the use of resources in a BL classroom environment. As high-
lighted in [35], smart classrooms have been criticized for being a wasteful mis-
allocation of resources. This is because they often include expensive multimedia
equipment but offer limited facilities that can accommodate learners’ mobility,
interaction, collaboration, and so on. Therefore, a cost-effective architecture was
proposed in [35] to transform existing learning spaces into effective environments
that facilitate improved learning and collaboration, ultimately creating an intelli-
gent ambient learning classroom.

The keywords whose burst time extends to 2023 are “student engagement,”
“performance,” “science,” and “achievement,” indicating that these topics have
been of great concern in recent years. The most frequently cited articles in the
WOS database related to these four keywords are Chiu (2021) [18], Victoria et al.
(2011) [16], Fong et al. (2018) [36], and Li et al. (2017) [37], respectively. It should
be noted that the keyword “engagement” did not start to gain popularity until the
year 2020. However, it has experienced the strongest surge among the four key-
words, making it the most significant trend in the past three years. “Engagement”
refers to the level of attention, effort, participation, curiosity, interest, and pas-
sion demonstrated by students [38]. It is influenced by various factors, including
teacher support and digital resources [39]. In [40], the study investigated the impact
of scenario resources in a virtual reality environment on learning outcomes and
engagement.

Top 30 Keywords with the Strongest Citation Bursts

Keywords
mproving classroom teachng
teachng learnmg stratepies
miucoon
mteractive leaming environments
pedagogical issues
collaboratrve learning
meda m educaton
cooperatrve colaborative learnng
computer-mediated Commumcabon
evauaton methodolopes
post-secondary educabon
applcabons m subject areas
commumcaton

educanon

Year Strength Begin End
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2008
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Fig. 4. Top 30 keywords with the strongest citation bursts

International Journal of Emerging Technologies in Learning (iJET)

1JET | Vol. 19 No. 1(2024)


https://online-journals.org/index.php/i-jet

UJET ' Vol. 19 No. 1(2024)

Knowledge Mapping of Blended Learning Classroom Environment Studies (1996-2023): A Bibliometric Analysis

3.6 (Citation

Citation analysis enables researchers to identify the most influential publications in
a specific research field [10]. Co-citation analysis, on the other hand, helps reveal the
intellectual structure of a research field by discovering thematically similar publications
that are frequently cited together [41]. This allows scholars to notice thematic clusters.

As shown in Figure 5, CiteSpace automatically filters out clusters with less than
10 references. The remaining cited references were then clustered, resulting in the
identification of five main clusters. These clusters, namely #0 call (computer-assisted
language learning), #1 argument reality, #3 flipped learning, #6 educational design,
and #8 distance learning, represent the most influential articles in their respective
themes. It is worth noting that these thematic clusters have been the focus of schol-
arly research. The red node represents articles that have citation bursts, which will
also be shown in detail in Figure 6. If the node periphery is purple, it signifies that
the corresponding article is still being cited this year, indicating that it remains a
topic of interest for researchers today.

Table 5 illustrates the top five references with the highest number of citations.
Boelens et al. (2017) [42] top the list with 12 citations, revealing four key challenges
in a BL classroom environment: incorporating flexibility, stimulating interaction,
facilitating students’ learning processes, and fostering an affective learning climate.
The second study by O’Flaherty et al. (2015) [43] argues that the successful imple-
mentation of a flipped or blended classroom environment should consider effective
student learning that enhances critical thinking and promotes student engagement
both inside and outside the classroom. Abeysekera et al. (2015) [44] come third,
in which a theoretical argument was constructed that flipped approaches might
enhance student motivation and help manage cognitive load. Bernard et al. (2014)
[45] and Thai et al. (2017) [46] are tied for fourth place with 7 citations. From a sys-
tematic perspective on technology integration, a meta-analysis [45] was conducted
on a subgroup of comparative studies examining BL and classroom instruction (CI).
The fifth place is occupied by Rasheed et al. (2020) [47], who aim to identify the chal-
lenges in the online component of a blended learning classroom environment from
the perspectives of students, teachers, and educational institutions.

It is worth noting here that out of the top five highly-cited articles, three belong to
#3 flipped learning, which naturally raises the question of whether flipped learning is
equivalent to blended learning. The question can be answered by referring to the pub-
lication [46], which investigated the varying effects of studying in a flipped classroom
(FC) environment compared to different levels in a BL, a traditional learning (TL), and
an e-learning (EL) classroom environment. Actually, the FC approach is a specific type
of BL where students are provided with web-based lectures before attending classroom
sessions [46]. This is one of the reasons why flipped learning has gained popularity
in the field of blended learning. In an FC setting, lectures are delivered in an online
classroom environment. Afterward, students are given exercises in the form of guid-
ing questions, which they solve individually in a traditional classroom setting. On the
other hand, in a BL setting, lectures are given in a traditional classroom environment,
and the same exercises are then provided in an online classroom environment [46].

Figure 6 shows the top 10 references with the most significant citation bursts. The
longest and strongest burst durations of references [43-44] highlight their enduring
significance. Both of them belong to the cluster of flipped learning, which is consid-
ered to be the cornerstone of the BL classroom environment. Of the four references
with a burst that extends to 2023, three of them [45-47] are among the previously
mentioned top five highly-cited references, and the other one is Awidi (2019) [48].
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Awidi (2019) found positive signs that a flipped classroom approach can improve
students’ learning experience and outcomes.
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Fig. 5. Cluster map of highly cited references

References Year Strength Begin End 1996 - 2023
Means B, 2013, TEACH COLL REC, V115, PO 2013 2.4 2014 2016
OFlaherty J, 2015, INTERNET HIGH EDUC, V25, P85, DOI 10.1016/.iheduc.2015.02.002, DOL 2015 5.06 2017 2022
Abeysekera L, 2015, HIGH EDUC RES DEV, V34, P1, DOI 10.1080/07204360.2014.934336, DOIL 2015 3.46 2007 2022

—
———
———
Bernard RM, 2014, J COMPUT HIGH EDUC, V26, P87, DOI 10.1007/512528-013-9077-3, DOl 2014 3.2 2017 2019 —
Bower M, 2015, COMPUT EDUC, V&6, P1, DOI 10.1016/.compedu.2015.03.006, DOL 2015 2.57 2017 2019 —
Szeto E, 2015, COMPUT EDUC, V81, P191, DOI 10.1016/.compedu.2014.10.015, DOL 2015 2.27 2017 2019 —
Rasheed RA, 2020, COMPUT EDUC, V144, P0, DOI 10.1016/j.compedu.2019.103701, DOL 2020 2.85 2020 2023 —
Boelens R, 2017, EDUC RES REV-NETH, V22, P1. DOI 10.1016/j.edurev.2017.06.001, DOL 2017 2.81 2020 2023 —
Thai NTT, 2017, COMPUT EDUC, V107, P113, DOI 10.1016/j.compedu.2017.01.003, DOL 2017 2.44 2020 2023 Pr—
Awidi IT, 2019, COMPUT EDUC, V128, P269, DOI 10.1016/j.compedu.2018.09.013, DOL 2019 2.37 2020 2023 —

Fig. 6. Top 10 references with the strongest citation bursts

Table 5. Top 5 highly cited references

R C References Title Cluster
12 | Boelens R, 2017, EDUC RES REV-NETH, V22, | Four key challenges to the design of blended learning: 43 distance learnin
P1, DOI: 10.1016/j.edurev.2017.06.001 A systematic literature review 8

2 11 | OFlaherty J, 2015, INTERNET HIGH EDUC, The use of flipped classrooms in higher education:
V25, P85, DOI: 10.1016/j.iheduc.2015.02.002 | A scoping review

3 8 | Abeysekera L, 2015, HIGH EDUC RES DEV, Motivation and cognitive load in the flipped classroom:
V34, P1, DOI: 10.1080/07294360.2014.934336 | definition, rationale and a call for research

4 7 | Bernard RM, 2014, ] COMPUT HIGH EDUC, A meta-analysis of blended learning and technology use
V26, P87, DOL: 10.1007/s12528-013-9077-3 in higher education: from the general to the applied

#3 flipped learning

#1 argument reality

4 7 | Thai NTT, 2017, COMPUT EDUC, V107, P113, | The impact of a flipped classroom design on learning
DOI: 10.1016/j.compedu.2017.01.003 performance in higher education: Looking for the best | #3 flipped learning
“blend” of lectures and guiding questions with feedback

5 6 | Rasheed RA, 2020, COMPUT EDUC, V144, PO, | Challenges in the online component of blended

DOI: 10.1016/j.compedu.2019.10371 learning: A systematic review #6 education design

Notes: R: Rank, C: Count.
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4  DISCUSSION

Blended learning in the classroom environment has been extensively discussed
in various publications over the years. However, there is still a fragmented under-
standing of the overall landscape and current research on the topic. The present
study aims to bridge this gap by conducting a comprehensive bibliometric analysis
to uncover the evolution of studies on BL classroom environments from 1996 to
2023. In the present study, a total of 283 publications concerning these studies were
extracted from the WOS database and evaluated. Now, attempts can be made to dis-
cuss the answers to questions raised before conducting the bibliometric analysis:

General publication trend: On the whole, research in this area has progressed
steadily, and the number of publications has increased. There was a relatively slow
growth rate from 1996 to 2007, but since 2012, there has been a rapid increase. The
number of publications reached its peak at of 42 in 2021. The research publications
on blended learning classroom environments experienced significant peaks in dif-
ferent periods. The year 2008 marked the first peak when BL was introduced, fol-
lowed by another spike in 2012. However, it was in 2021 that the study of blended
learning classroom environments reached its pinnacle. Results also indicate that
research in this field has gradually matured, with the number of publications in
recent years still higher than that in the initial stage.

The most contributing authors, countries or regions, journals and articles:
Despite the involvement of 842 scholars in these studies, there was limited collab-
oration among them, and very few prolific authors were found. The authors with
the highest number of publications are Tsai, CW., Deboer, J., Berger, E., and Shen,
P.D,, all of whom have just three publications in this area. The author with the high-
est number of citations is Garrison, who was cited in 67 records. Kim is the most
prominent author who cites others. The United States, China, and Spain emerged as
the top three contributors to these studies. While the United States has consistently
held a prominent position in the field of blended learning classroom environments,
China has made significant efforts to catch up and can be recognized as a rising
star, securing the second position with 34 publications. The top three journals ded-
icated to this field are Computers & Education (185 publications, 65.37%), Internet
and Higher Education (150 publications, 53%), and the British Journal of Educational
Technology (118 publications, 41.70%), whose impact factors are as high as 12, 8.6,
and 6.6, respectively. The findings indicate a strong correlation between research
on BL classroom environments and the field of education. This research area also
requires interdisciplinary knowledge from fields such as computer science and psy-
chology. And it is the responsibility of educational institutions to provide the nec-
essary training and technological support to both teachers and students in order
to ensure the effective utilization of the available technology [47]. In addition, the
articles by Boelens et al. (2017), O’Flaherty et al. (2015), Abeysekera et al. (2015),
Bernard et al. (2014), Thai et al. (2017), and Rasheed et al. (2020) are identified as the
most cited by scholars.

Hotspots in different periods and the emerging trend: The keywords that
scholars initially focused on were “disorder” and “children” in the keyword clus-
ter #9, academic motivation. This cluster also received the most prolonged atten-
tion, indicating that it is a topic of significant concern among scholars. As shown in
Figures 1 and 4, it is clear that there were only a few studies conducted before
2008, resulting in a lack of significant research areas during that time. Not until
2008 did more research keywords, such as “computer-mediated communication”
(related to the technological environment), “cooperative or collaborative learning”
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(related to the social environment), “engagement,” and “self-efficacy” (related to the
cognitive environment), arouse more scholarly attention. The keyword “engage-
ment” is considered to be the most prominent topic in the past three years and is
believed to be the emerging trend in research in this field. The reason why it has
become an emerging trend may be because engagement is a prerequisite for suc-
cessful learning [49]. However, the methods of fostering student engagement in a
BL classroom environment are significantly different from those in a traditional
face-to-face classroom environment. Additionally, sustaining student engagement in
technology-based learning is challenging [50]. It is suggested in [18] that although
self-determination theory (SDT) has been widely applied to motivate student engage-
ment in both face-to-face and technological environments [51-54], there are also
research gaps. Few studies based on SDT have investigated the design of techno-
logical environments [18]. However, there is a need for more SDT-based studies to
understand how technology can support the need for improved motivation, leading
to increased engagement and learning [53]. Results also suggest that the COVID-19
pandemic played a significant role in promoting the development of research on the
BL classroom environment as educators attempted to integrate new technologies
into their classrooms [55-58]. Therefore, educators in the post-pandemic context are
in dire need of preparing themselves to become digitally ready. This will enable them
to teach students essential skills such as information literacy, media literacy, and ICT
competencies [27].

5 CONCLUSION

The bibliometric analysis of scientific publications offers a comprehensive per-
spective on the progress of research and serves as a powerful tool to identify emerg-
ing trends in a specific field. The present study collected data on publications related
to the BL classroom environment from the WOS database. CiteSpace was used for
visual analysis and trend detection, with Excel serving as an assistant tool for data
organization and diagram drawing.

The bibliometric analysis reveals the following findings: Firstly, research in this
area has progressed steadily overall, and it can be assumed that research in this field
has gradually become more mature. Secondly, there are very few highly prolific
authors, but Garrison emerged as the most cited author in 67 records, and Kim stood
out as the most prominent citing author. Thirdly, the United States, China, and Spain
were the top three contributing countries. In terms of publications in this area, the
three leading journals were Computers & Education, Internet and Higher Education,
and the British Journal of Educational Technology. Fourthly, the most cited articles
are Boelens et al. (2017), O’Flaherty et al. (2015), Abeysekera et al. (2015), Bernard
etal. (2014), Thai et al. (2017), and Rasheed et al. (2020). Finally, it was not until 2008
that more keywords such as “computer-mediated communication” (related to the
technological environment), “cooperative or collaborative learning” (related to the
social environment), “engagement,” and “self-efficacy” (related to the cognitive envi-
ronment) began to receive more scholarly attention. Research on engagement was
considered to be the emerging trend in the field of blended learning classroom envi-
ronments. In addition, the COVID-19 pandemic has played a crucial role in driving
the advancement of research in the field of BL classroom environments.

Although the present study may provide insights into observing and understand-
ing the panorama and future direction of the BL classroom environment, it also has
limitations that present opportunities for future endeavors. Firstly, the sample in the
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present study was only captured from the WOS database, which may not include
all the journals and articles on this topic. Secondly, although bibliometric analysis is
considered scientific and objective, the interpretation of the results can be somewhat
subjective. Thirdly, the count of citations generated by CiteSpace’s analysis of cited ref-
erences does not equal the actual number of citations in the WOS database. This dis-
crepancy may be due to the fact that CiteSpace considers the co-citation relationship
between authors, resulting in potentially different and somewhat inaccurate results.
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