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Abstract: Blended learning is a set of pedagogical strategies and practices that are closely related to
the emergence of new technologies in society and in higher education. They are characterized by a
combination of face-to-face and online learning that integrates a variety of materials in the teaching
and learning process. The aim of our research was to analyze scientific production on this topic using
two prestigious international databases: Scopus and Web of Science (WOS). A bibliometric study was
conducted on 508 papers, and content analysis was performed on 119 openly accessible publications.
Results show that blended learning is being applied in all scientific and professional spheres. This
learning model is praised for its positive impact on motivation and learning effectiveness, as well
as for promoting student autonomy. With respect to content, it is worth noting that many authors
observe that methodological success is related to cultural context and access to devices and materials.
Furthermore, it is suggested that greater methodological diversity is preferable to a single hegemonic
approach. In short, the present paper contributes to the educational community by shedding light on
how blended learning is being implemented and its impact on higher education.

Keywords: bibliometrics; b-learning; higher education; research field; digital education; teaching
method

1. Introduction

The challenges of higher education are conditioned by historical circumstances, the
evolution of research and innovation, the demands of an ever-changing labor market, and
the economic situation at a particular time. All of these circumstances determine not only
goals and objectives, but also the epistemological and methodological approaches guiding
university study programs. Knowing how to teach and how higher education students
learn are basic elements that need to be debated [1]. Several research projects have shown
the need to connect teaching methodology to students’ actual learning styles [2], since this
can have an enormous impact on their motivation towards learning [3]. Previous research
has highlighted the importance of integrating proposals based on active methodologies in
order to favour the acquisition of instrumental, systemic, and personal competences [4],
promote autonomous learning [5], foster classroom participation and use of technological
tools [6], better apply gamification [7], and connect the teaching-learning process to real
future professional work prospects as in the case of service-learning [8].

Research carried out over recent decades has revealed a need for combining method-
ologies. Higher education students demand active and oftentimes hybrid methodologies [9]
tailored to their social and professional environment. A variety of teaching-learning sce-
narios and experiences must be offered, using diverse resources in which technology plays
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a relevant but not overriding role. In this context, the scientific literature points out that
blended learning (BL) stands as an innovative pedagogical proposal for all educational
stages, especially higher education [10]. BL in higher education is here understood to mean
combining face-to-face and online learning, together with learning practices mediated by
technology and other types of material.

BL is rooted in trends promoting active pedagogies, such as constructivism. It has
become more visible in the global scientific community in recent years mainly due to
the implementation of ICTs and LKTs (learning and knowledge technologies) at different
educational stages. Current research has analyzed the contributions of various strategies
following BL models. Nonetheless, some authors consider that implementing face-to-face
practices in the classroom facilitates interactions and allows greater depth in the approach
to certain contents compared to online proposals in BL [11].

Previous bibliographical reviews have highlighted the need to further explore BL, since
scientific production has mostly focused on specific aspects, with the exception of research
providing an overview of common BL implementation aspects in various contexts [12].
A study comprising 827 papers [13] concluded that there are two views regarding the
role of technology in innovation. Some research has indicated that BL contributes to
improving teaching-learning processes, while other research has found no significant
differences with respect to alternative models. A study analyzing 45 publications [14]
identified research trends between the year 2000 and 2016 [15], focusing on digital tools
or platforms to foster interaction between people and electronic devices. Likewise, and
to contextualize our analysis, other reviews have been analyzed including one involving
books and chapters [16] and another based on 205 academic theses and final master’s
projects [17]. The research under consideration ranged from an older review identifying
evaluation techniques such as self-test quiz tools, discussion forums and e-portfolios [18]
to more recent studies which, despite involving smaller samples, have been of great help
in broadening our analysis to consider student satisfaction, teacher commitment and the
benefits of cooperation, resource exchange, the strengthening of communication between
the actors of the formal and informal teaching-learning process, and the development of
the cognitive process [19–21].

In light of the impact of higher education internationally, here we present a biblio-
graphic and bibliometric analysis of the main research databases. The research objectives
were as follows: (a) to analyze scientific impact, collaboration, scattering, and productiv-
ity, (b) to describe research evaluating both procedures and results of higher education
teaching-learning based on blended learning, and (c) to identify the limitations of BL
studies insofar as creating science-based guidelines. The first objective was addressed from
a bibliometrics perspective, while the other two were studied through content analysis.

2. Methodology

Our work consisted of two studies: a bibliometric analysis performed from a scien-
tometrics perspective, and a content analysis revealing the limitations of research on the
subject.

The search ran up to 30 June 2020. Studies focusing on the analysis of BL in higher ed-
ucation were selected after screening for inclusion and exclusion criteria (Table 1) adhering
to common standards listed in previous studies [22].
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Table 1. Variables and inclusion criteria.

Variables Inclusion Criteria

Databases Renowned international databases: Scopus and WOS.
Keywords University OR higher education AND blended learning.

Year of publication 2010–2020.
Document type Scientific papers on Blended Learning implementation.
Area of research Social sciences.

Country No exclusion criteria was applied. The five top countries are identified.
Affiliation Institutions with more than 5 papers were analysed.
Journals Journals with more than 10 papers were analysed.

Languages Keywords in English, Spanish, Portuguese, and French.
Citations Papers with more than 150 citations were analysed.
Authors Authors with more than 10 articles were identified.

Bibliometric map Including keywords with more than 10 occurrences.

The WOS and Scopus databases were chosen due to their inclusiveness and recognized
international prestige [23]: they incorporate journals of proven quality and scientific rigor,
have a wider representation in terms of linguistic diversity and countries of origin, and
have an extensive collection of open access publications.

The process, separated into four stages following the PRISMA Statement [24], is shown
in Figure 1.
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The corpus of identified papers was reviewed by two researchers, yielding a high
degree of agreement and a good Cohen’s kappa coefficient (k = 0.82). The analysis of
the 508 papers (465 from Scopus and 43 from WOS) was based on a series of indica-
tors described in previous research [25], namely productivity, impact, collaboration, and
scattering.

Content analysis was performed on the 119 openly available publications (111 from
Scopus and 8 from WOS). After comprehensively reading all the papers for the bibliometric
study and examining the various topics addressed in this field of research, the data were
fragmented into minimal meaningful units and classified into four categories based on
meaning similarities and differences for each of the categories that emerged [26]. Based on
these criteria, three researchers discussed and interpreted the categorized data and reached
a consensus, thus increasing internal validity and verification control to ensure data quality.

To provide a comprehensive understanding of the content, an ad hoc record sheet was
used [27]. It considered four categories: analysis of models, designs, and development;
model comparison; implications for the participants; and agents’ evaluation.

The graphic representation of the results was created using VOSviewer 1.6.11 [28].

3. Results
3.1. Bibliometric Analysis

Firstly, scientific production was analyzed to obtain relevant information regarding
impact, collaboration, scattering, and productivity in studies on the use of BL models in
higher education.

In terms of citation impact, 21.7% of the analyzed papers had no citations, while
four had over 150 citations [29–32]. Only two papers had been referenced more than
200 times [33,34], accounting for 2% of total citations. In addition, it was possible to identify
key researchers in the field such as Graham, Moskal, and Garrison.

Regarding impact factor, we should point out that 1.7% of the papers had values
greater than 10. Among these, several studies [32,35] had factors greater than 16, which is
particularly noteworthy in the case of research only recently published.

Table 2 shows the journals that published 10 or more papers on the topic and their
impact factor.

Table 2. Documents and impact in the main journals.

Journals N % Citations Impact Factor

International Journal of Emerging
Technologies in Learning 25 4.9% 62 2.48

Turkish Online Journal of
Educational Technology 18 3.5% 88 4.89

Computers and Education 14 2.8% 1083 77.36
Education and Information Technologies 14 2.8% 41 2.93

Internet and Higher Education 14 2.8% 834 59.6
International Journal of Mobile and

Blended Learning 12 2.4% 30 0.25

International Journal of Continuing
Engineering Education and

Life-Long Learning
10 2% 26 2.6

Australasian Journal of
Educational Technology 10 2% 247 26.4

Regarding collaboration, the importance of co-authorship networks is evidenced by
the number of authors signing each paper. On most occasions, these networks were made
up of researchers from the same institution or territory. Most documents were written by
more than one author (78.3%), and two studies had more than ten authors [36,37].

In terms of scattering analysis, we identified three groups among the 508 papers
published in 190 journals, and these followed Bradford’s law. This law relates the number
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of articles and journals, establishing that most of the articles published on a subject tend to
be concentrated in a small number of journals. As seen in Figure 2, the core of the sample
consisted of half of the papers analyzed (n = 255), which were published in a small number
of journals (n = 36), thus confirming the law.
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Finally, scientific productivity was analyzed by considering area of research, date and
place of publication, institution, type of producer, and language.

Over the last decade, papers about BL in higher education have been published in
very different areas, including social science (59%), computational science (16%), and
engineering (8%).

In terms of number, more than 20 papers have been published per year. 2019 was
the most productive year with 98 publications, representing 19.3% of the total. This is in
line with Price’s Law indicating that scientific production doubles every 10 to 15 years:
pre-2010 documents represent only 14.21% of the corpus, and there has been exponential
growth in publications on BL in higher education over the last decade.

Regarding the country of origin, it is certainly noteworthy that this subject is the focus
of study in almost a hundred countries. In terms of bibliometric size, countries such as the
USA, the United Kingdom, Australia, Spain, China, and Malaysia stand out. Taking into
account each country’s size, population, number of higher education centers, and GDP, the
case of Malaysia, Australia, and Spain are especially noteworthy.

In relation to the number of publications per institution, five universities published
more than five papers each. The first of these is Vrije Universiteit Brussel, in Belgium,
followed by Universiti Teknologi MARA, in Malaysia. Brigham Young University (USA)
and Griffith University (Australia) share the third position, and Kazan Federal University
(Russia) also stands out as a prominent institution on the subject.

A total of 1187 authors signed the 508 manuscripts in the sample. Lotka’s personal
productivity law states that a small number of authors specializing in a subject tend to
have the highest number of publications.

As expected, occasional producers predominate, i.e., most authors (94.1%) signed only
one paper, 5.8% of authors published between two and eight papers, and only one author
published more than ten. We identified only one highly productive author: Chang Zhu,
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from Vrije Universiteit Brussel (Belgium). This researcher has an h-index of 23, ORCID (
https://orcid.org/0000-0002-0057-275X (accessed on 16 August 2021)), and ResearchGate (
https://www.researchgate.net/profile/Chang_Zhu2 (accessed on 16 August 2021)), and
she is not very active in social networks such as Twitter (https://twitter.com/changzhuvub
(accessed on 16 August 2021)).

Finally, English (96.2%) was the predominant language chosen by researchers for
disseminating their knowledge, experiences, and research findings, followed by nine other
languages, including Spanish (2.8%), French (1.2%), Russian and Turkish (0.6% each).

3.2. Content Analysis

The second study aim was to analyze the content of open access papers. Four cate-
gories were established after reading the complete papers, taking into account their area of
research and results.

To begin with, a fractional counting keywords co-occurrence map was developed in
VOSviewer (Figure 3). As can be observed, the lines indicate the trend of joint appearance
of keywords in the analyzed papers. The 21 keywords are grouped into 4 large clusters.
Some terms such as education, teaching, learning, curriculum, students, and motivation
represent key elements in school organization and didactics.
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The analysis results are presented below by category, namely: (a) analysis of models,
designs, and development, (b) model comparison, (c) implications for participants, and (d)
agents’ evaluation.

3.2.1. Analysis of Models, Designs, and Development

Two lines of inquiry were identified within this category. The first focused on pro-
viding frameworks for helping to develop hybrid courses (face-to-face and online); the
second analyzed course designs and developments from various universities and provided
recommendations for facilitating the implementation of blended learning.
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One of the standout studies on methods, standards, and algorithms for improving
the online learning experience [38] described the results of implementing the open-source
software Pinvox, which is used to check students’ attention level during virtual lectures or
lessons and improve educational evaluation. A similar study concerning evaluation [39]
presented a blended learning framework to help higher education faculty self-assess their
digital literacy competence before implementing BL.

Another study proposed using the SLAM framework (science learning activities
model) [40] as a tool for helping to design science courses that motivate students and take
into account the use of mobile phones, augmented reality, and virtual reality. Another
interesting approach involved the construction of a coding scheme to analyze peer feedback
in the Moodle forums of a blended university course [41]. Finally, an effectiveness analysis
of the SBPBL model (sharing blended project based learning) [42] concluded that its
application increased the use of e-learning resources and improved the motivation of both
students and teachers.

In general, the authors of this line of research considered that the availability of tools
to facilitate the design of blended learning courses was still limited.

The second line of identified research included papers focusing on the application of
blended learning models in higher education environments that could serve as examples for
institutions and faculty members interested in implementing BL. Some case studies praised
the benefits of participatory design and persuasive technology for the development of
blended learning courses [43], while others focused on analyzing the limitations, obstacles,
and challenges of pilot programs and courses [44–47]. Some of the obstacles mentioned
include the limited technological skills of older faculty members, the time required to
develop online materials, the fear of failure, the lack of complete tutorials for each platform,
problems related to registration and access, and institutional culture.

There were also papers presenting results from the implementation of blended learning
using technologies such as Edmodo [48], Blackboard [49], and Facebook [29]. These studies
tended to present a positive view of using these methods.

3.2.2. Model Comparison

Another identified category included studies comparing traditional learning models
with blended learning. In this group, research examining blended and traditional envi-
ronments for teaching English as a second language were common; they often compared
data from an experimental group and a control group. One of these studies [50] con-
cluded that university students had more positive attitudes and improved English learning
performance with blended learning. Another study involving higher education English
language students [51] concluded that students who learned with a blended learning
method had significantly higher levels of intrinsic motivation for learning English, a better
attitude towards the subject, and greater satisfaction with the learning environment than
students who used a traditional face-to-face method. Similar results were reported by
other research [52–54], including a study revealing that German language students who
used blended learning environments were more successful and motivated than the control
group which attended German lessons in a traditional learning environment.

Regardless of course content, most of these research projects indicated that blended
learning models led to better student success compared to traditional teaching [55–59].
In a publication comparing learning and information literacy achievements among Thai
student groups [56], it was found that students using blended learning understood the
content better and enjoyed their increased autonomy. Other authors also reported students’
appreciation of autonomy and intrinsic motivation [58]. In a pilot study with physical
therapy and medical students [57], the blended learning model was more effective than the
face-to-face method for teaching practices related to chronic patient care.

Also notable was the fact that student evaluation of teaching design and general
satisfaction was reported to be higher in courses with fully online lectures [60].
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3.2.3. Implications for Participants

The next line of research with relevant presence in the literature involved benefits of
BL in the learning experiences of higher education students, which are reported worldwide.
The significant relationship between the application of the blended learning model and an
increase in HOTS (higher-order thinking skills) for students of vocational higher education
(V-HOTS) was particularly noteworthy [61]. Critical thinking and creative thinking were
examples of skills that benefited from this approach [62].

Generally speaking, various investigations described important benefits that could
contribute to student training in scientific fields such as modern engineering [63] and
business [64].

Moreover, the contributions of BL had an impact on student satisfaction as well as their
level of interest and motivation [65,66], in addition to enriching the exchange of knowledge,
team efficiency, and individual learning [67]. In this sense, postgraduate dentistry students
recognized that the satisfaction obtained from blended learning experiences derived from a
better use of their time and greater time savings compared to face-to-face activities, which
in turn contributed positively to achieving course goals [68].

BL was found to transform the training process for students in the second year of
Social Medicine at the University of Los Andes (Colombia) [69]. This experience confirms
the trend perceived in research that BL improves the effectiveness of teaching-learning
processes and increases student training quality [67]. Students recognized the benefits of
blended learning for transforming course design through flexibility and autonomy in the
learning process.

One factor that might contribute to this improvement is the potential for feedback
among all participants [70].

Similar results were reported by an investigation carried out in Turkey [71]. Inter-
viewed medical students responded that the value of these strategies was to promote
autonomy and thus increase student academic success. The improvement was likely to
be closely related to the flexibility and independence that BL brings to the educational
process [72], which fosters a better adaptation to the diverse needs and potential of higher
education students.

All of these results confirm the impact of BL on outcomes and academic perfor-
mance [62]. A very compelling study involving the opinions of 427 university students
in Jordan [73] concluded that the positive and significant impact on learning with BL
correlated with greater academic success and self-esteem, better quality of life, less depen-
dence on books for learning, and increased competence for autonomous work. Another
study [74] also detected internal relationships between learning motivation and strategies
in English as a second language. It was found that self-regulation strategies promoted
better effectiveness and student motivation in the teaching-learning process. In this sense,
BL can contribute to promoting greater student involvement and motivation for learning.

Finally, and within the same area, we found research [75] contributing ideas and
recommendations for improving BL processes insofar as user participation and e-tutorial
adequacy. Students are thus provided with different means for acquiring essential literacy
skills and interacting with content. Similarly, some authors [76] praised blended learning
models based on the Moodle platform, reporting their usefulness for furthering teaching
effects and potential as a reference for the innovation of models and methodologies. In this
line, a study analyzing students’ perception of the quality of two BL educational courses,
one using Moodle and another not [77], found that the students preferred to participate
mainly in collaborative activities.

3.2.4. Agents’ Evaluation

A significant and numerous group of publications aimed to identify the perception of
their study subjects (faculty and students) regarding aspects of BL such as device evaluation
and adequacy, accessibility, and contributions to the teaching-learning process.
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Some of these papers analyzed the characteristics and influence of devices used in
BL [78]. They evaluated the suitability of devices for the learning process, highlighted the
need to adapt learning device design and development, and offered guidelines regarding
their implementation. Implementation success can be attributed to pre-planning and
planning, as well as to the learning environment and choice of learning devices. However,
the success of is conditioned by a variety of contextual aspects. For example, one study [47]
showed that the greatest obstacle to the development and maintenance of BL was existing
institutional culture. Other important factors contributing to success were found to be
device suitability, accessibility, and usability [75].

A qualitative research project [79] was carried out with second year engineering stu-
dents who participated in training experiences in a context rich in technological resources
and devices. Students were found to appreciate the BL since it provided immediate and
asynchronous access to learning resources and materials, thus facilitating adaptation to
diverse learning situations. These results are in line with a study conducted a few years
earlier [80], which found positive evaluations regarding how the BL accounted for each
student’s rhythm and fostered autonomy and self-esteem.

It has been reported [81] that the contribution of BL to the process of learning a foreign
language (English, in this particular instance) lay in the combination of techniques, which
had an impact on improving discursive knowledge in the target language and positively
affected the ability to integrate information.

Nevertheless, it is also worth highlighting that some studies failed to show significant
differences between students’ learning styles and their perception of blended learning [82].

The use of BL was positively perceived not only by students, but also by university
faculty, who perceived it as beneficial for their own training [83].

However, some authors [84] pointed out that there is still a long way to go before
students become involved and take greater advantage of online learning. These and
other researchers mention examples of how students recognize the pedagogical value of
face-to-face training for the acquisition of particular contents or skills.

To sum up, we would like to point out that BL-related research has evolved over the
years. A particularly noteworthy fact is that early research seemed to focus on questions
involving types of resources and tools, the comparison of BL-based models and other
designs, determining the main uses of e-learning, the opinions of students and managers,
and the teaching models developed. Likewise, many initial studies focused on analyzing
the design of e-learning platforms. On the other hand, most recent research projects seem
to focus on the study of implementation processes and their follow-up from a methodolog-
ical point of view. We should also note that many studies have followed a quantitative
approach.

3.2.5. Identifying Limitations

Our final aim was to identify the limitations of the analyzed studies. These have been
grouped into four broad categories.

The first category refers to the concept of BL itself, because important differences exist
in the conception of this pedagogical strategy and its main characteristics. Approaches
range from constructivism [85], whereby practices and materials complement each other
for the acquisition of objectives, to technocratic models, which attribute a leading role to
resources [86].

The second limitation is related to space and time variables. As is evidenced by the
bibliometric analysis, publications increasingly originate from around the world, yet papers
written in Africa [87] or Central and South America [68] are still very scarce. The digital
and economic gap between countries and continents explains why many research teams
lack the necessary resources for carrying out studies and disseminating their findings in
languages such as English, which monopolize scientific literature and may be an obstacle
for some researchers.
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Thirdly, we must mention that few evaluation tools exist for identifying significant
differences between participants in terms of social background or potential digital divide.
In other words, there is little research integrating socio-demographic data that might be
useful for determining the usefulness of this approach insofar as aspects such as gender,
age group, and socio-cultural background.

Finally, the fourth limitation has to do with sample characteristics. Some studies
included small samples [81] or lacked a control group [88], thus making their results
difficult to generalize. Furthermore, and despite the abundant number of publications in
recent years, no publications were found that evaluated the impact of BL on the learning
processes of differently-abled university students, reflecting a deficiency in inclusiveness.

4. Conclusions

Our results are in line with previous meta-analyses [89,90]. With respect to earlier
research, the contribution of the present study stems from the need for an updated analysis
after the introduction of new devices and teaching modalities in recent years. For example,
the influence of mobile learning in higher education could have produced differences with
respect to earlier conclusions.

In addition, this study makes it possible to compare the uses and implications of pre-
COVID-19 BL with the educational changes imposed by the worldwide health emergency,
as well as providing a basis for conducting post-COVID-19 analyses in the future.

Finally, the performance of bibliometric studies allowed for a much wider sample
than other types of study, such as bibliographic analysis or meta-analysis. We have comple-
mented this approach with a content analysis from a qualitative standpoint.

These analyses provide insight into the state of BL research throughout the world,
based on publications identified in two prestigious databases.

On the one hand, the bibliometric study allowed us to look at the data from a quanti-
tative perspective. The results corroborated Lotka’s laws on scientific productivity, as well
as Price’s law on exponential growth and Bradford’s law on the dispersion of literature.
It also allowed us to identify leading authors, institutions, and countries regarding this
subject matter, highlighting the diverse fields of knowledge in which BL is being utilized
to train future professionals.

The research results in the analyzed papers hardly provided any conclusive data
regarding the socio-demographic variables of participating students. A recent bibliographic
review of the research that included results relative to gender and age in the use of BL [91]
concluded that there were no significant differences in participants’ perceptions according
to gender. On the other hand, age did present significant differences, as older people
considered the use of BL to be more positive.

Generally speaking, both students and teachers value BL positively, although they are
aware that its full potential has yet to be explored. On a technological level, there is potential
for improving online platforms and resources to allow for much more personalized learning,
but better training in digital skills is considered necessary. These needs have become more
urgent due to the COVID-19 pandemic, which has forced universities all over the world to
use technology as the main vehicle for teaching and learning. This “new normal” is being
combined with face-to-face education.

The combination of face-to-face and online education is a useful tool that can con-
tribute to improving the quality of higher education teaching and learning processes by
creating a motivating environment that can promote the acquisition of tailored and in-
novative knowledge and skills in diverse scientific fields. There is a degree of consensus
among the faculty and especially students insofar as being satisfied with their participation
in BL-based learning processes, largely due to its potential for autonomous, flexible, and
fast learning. Together with face-to-face methods, better adaptation to specific contextual
learning needs can be facilitated and, thus, the gaps left by monolithic methodologies can
be filled.
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It is evident that knowledge is being constructed mainly with the results of very
restricted and local research. It is difficult to generalize since findings are based on re-
duced normo-typical samples involving classroom experiences for a particular subject that
rarely go beyond a single academic year. Furthermore, purely quantitative or qualitative
methodologies have mostly been applied, rather than taking advantage of mixed designs.

The results obtained from this bibliographic review are interesting for a variety of
reasons. For example, it becomes evident that educators can improve results by evaluating
materials from a pedagogical perspective. Clearly, practical activities must be proposed
in the classroom so that students become more involved in the assessment of their own
experience. It is also necessary to address differently-abled students and different societal
agents. Administrators would do well to promote digital competence in all members of the
educational community.

Regarding study limitations, the most notable is the use of only two databases, as well
as the limited number of open access publications included in the content analysis.

It is vital to remember that mere implementation of practices and materials does not
guarantee the success of an instructional initiative, but rather contextual conditioning
factors should also be taken into consideration. These include the underlying professional
culture, the provision of digital skills training for educators, the availability of both techno-
logical devices and fast Internet connections for students and, finally, the characteristics of
the subject and student group for which it is being implemented.

In light of comments made by the authors of the analyzed studies, an evident need
exists for further research combining both qualitative and quantitative methodologies in
order to learn what is really happening in “classrooms” with BL. An analysis of necessary
student competences and the competences being developed through the use of BL would
also be quite relevant. Therefore, future research will require better planning and designing
of intervention proposals, after an adequate selection of devices and materials as well as
consideration of teacher training. In addition, it would be necessary to carry out studies
with larger and more diverse samples to complement existing results and facilitate the
development of a shared theoretical framework integrating other variables into the research
(e.g., socio-demographic variables and different intervention strategies). Finally, it would
be advisable to combine bibliometric indicators with altmetrics from networks such as
Facebook, Twitter, ORCID, Mendeley, and ResearchGate, as was conducted by the prolific
author Chang Zhu.

Author Contributions: Conceptualization, M.M.C.-R., D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.; software,
D.M.-S., validation, M.M.C.-R., D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.; formal analysis, M.M.C.-R.,
D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.; resources, M.M.C.-R., D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.;
data curation, M.M.C.-R., D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.; writing—original draft preparation,
M.M.C.-R., D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.; writing—review and editing, M.M.C.-R., D.M.-S.,
S.L.-G. and J.R.-R.; D.M.-S., visualization, M.M.C.-R., D.M.-S., S.L.-G. and J.R.-R.; D.M.-S.; supervision,
M.M.C.-R. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Bonetti, O.C. Algunos retos a la educación superior universitaria: Enseñar a nuevas generaciones ¿‘millennials’ y ‘centennials’?

Rev. Methodo Investig. Apl. A Las Cienc. Biol. 2020, 5, 2–3. [CrossRef]
2. González-González, P.; Diago, M.L. Los estilos de aprendizaje: Su utilidad en las aulas y herramientas de detección adecuadas. In

Investigación e Innovación en la Enseñanza Superior. Nuevos Contextos, Nuevas Ideas; Roig-Vila, R., Ed.; Octaedro: Barcelona, Spain,
2019; pp. 194–203.

http://doi.org/10.22529/me.2020.502


Educ. Sci. 2021, 11, 494 12 of 15

3. Briones, E.; Palomera, R.; Gómez-Linares, A. Motivaciones, ideas implícitas y competencias del alumnado de Magisterio. Rev.
Interuniv. Form. Profr. 2021, 96, 49–68. [CrossRef]

4. Robledo, P.; Fidalgo, R.; Arias, O.; Álvarez Fernández, L. Percepción de los estudiantes sobre el desarrollo de competencias a
través de diferentes metodologías activas. Rev. Investig. Educ. 2015, 33, 369–383. [CrossRef]

5. Fernández-March, A. Metodologías activas para la formación de competencias. Educ. Siglo XXI 2006, 24, 35–56.
6. Ballesta, J.; Izquierdo, T.; Romero, B.E. Percepción del alumnado de Pedagogía ante el uso de metodologías activas. Educ. Siglo

XXI 2011, 29, 353–368.
7. López-Belmonte, J.; Segura-Robles, A.; Fuentes-Cabrera, A.; Parra-González, M.E. Evaluating Activation and Absence of Negative

Effect: Gamification and Escape Rooms for Learning. Int. J. Environ. Res. 2020, 17, 2224. [CrossRef] [PubMed]
8. Mayor Paredes, D. El aprendizaje-servicio como eje articulador de procesos de desarrollo personal-estudiantil y social en el

estudiantado universitario. Perf. Educ. 2019, 41, 124–140. [CrossRef]
9. Fernández-Sogorb, A.; Aparicio, P.; Granados, L. Percepción del alumnado universitario sobre las metodologías que desarrollan

la competencia profesional coeducacional. In El Compromiso Académico y Social a Través de la Investigación e Innovación Educativas en
la Enseñanza Superior; Roig-Vila, R., Ed.; Octaedro: Barcelona, Spain, 2018; pp. 175–184.

10. Quitián, S.; González, J. Aspectos pedagógicos para ambientes Blended-Learning. HAMUT’AY 2020, 7, 48–59.
11. Shu, H.; Gu, X. Determining the differences between online and face-to-face student–group interactions in a blended learning

course. Internet High. Educ. 2018, 39, 22–32. [CrossRef]
12. Spring, K.J.; Graham, C.R.; Hadlock, C. The current landscape of international blended learning. Int. J. Technol. Enhanc. Learn.

2016, 8, 84–102. [CrossRef]
13. Torrisi-Steele, G.; Drew, S. The literature landscape of blended learning in higher education: The need for better understanding of

academic blended practice. Int. J. Acad. Dev. 2013, 18, 371–383. [CrossRef]
14. Pima, J.M.; Odetayo, M.; Iqbal, R.; Sedoyeka, E. A thematic review of blended learning in higher education. Int. J. Mob. Blended

Learn. 2018, 10, 1–11. [CrossRef]
15. Castro, R. Blended learning in higher education: Trends and capabilities. Educ. Inf. Technol. 2019, 24, 2523–2546. [CrossRef]
16. Halverson, L.R.; Graham, C.R.; Spring, K.J.; Drysdale, J.S.; Henrie, C.R. A thematic analysis of the most highly cited scholarship

in the first decade of blended learning research. Internet High. Educ. 2014, 20, 20–34. [CrossRef]
17. Drysdale, J.S.; Graham, C.R.; Spring, K.J.; Halverson, L.R. An analysis of research trends in dissertations and theses studying

blended learning. Internet High. Educ. 2013, 17, 90–100. [CrossRef]
18. Gikandi, J.W.; Morrow, D.; Davis, N.E. Online formative assessment in higher education: A review of the literature. Comput. Educ.

2011, 57, 2333–2351. [CrossRef]
19. Anthonysamy, L.; Koo, A.; Hew, S. Self-regulated learning strategies and non-academic outcomes in higher education blended

learning environments: A one decade review. Educ. Inf. Technol. 2020, 25, 3677–3704. [CrossRef]
20. Hidalgo, B.G.; Rivera, L.A.; Delgadillo, R.S. Integration of learning management system technology and social networking sites

in the e-learning mode: A review and discussion. Comput. Educ. J. 2019, 10, 1–13.
21. Nortvig, A.; Petersen, A.K.; Balle, S.H. A literature review of the factors influencing e-learning and blended learning in relation to

learning outcome, student satisfaction and engagement. Electron. J. e-Learn. 2018, 16, 45–55.
22. Sola-Martínez, T.; Cáceres-Reche, M.P.; Romero-Rodríguez, J.J.; Ramos-Navas, M. Estudio Bibliométrico de los documentos

indexados en Scopus sobre la Formación del Profesorado en TIC que se relacionan con la Calidad Educativa. Rev. Electrónica
Interuniv. Form. Profr. 2020, 23, 19–35. [CrossRef]

23. Hernández-González, V.; Sans-Rosell, N.; Jové-Deltell, M.C.; Reverter-Masia, J. Comparación entre Web of Science y Scopus,
estudio bibliométrico de las revistas de anatomía y morfología. Int. J. Morphol. 2016, 34, 1369–1377. [CrossRef]

24. Urrútia, G.; Bonfill, X. Declaración PRISMA: Una propuesta para mejorar la publicación de revisiones sistemáticas y metaanálisis.
Med. Clínica 2010, 135, 507–511. [CrossRef] [PubMed]

25. Van Raan, A. Measuring Science: Basic principles and application of advanced bibliometrics. In Springer Handbook of Science of
Technology Indicators; Glänzel, W., Moed, H.F., Schmoch, U., Thelwall, M., Eds.; Springer: New York, NY, USA, 2019; pp. 237–280.

26. Lincoln, Y.S.; Guba, E.G. Naturalistic Inquiry; SAGE: California, CA, USA, 1985.
27. Friberg, F.; Öhlen, J. Searching for knowledge and understanding while living with impending death-a phenomenological case

study. Int. J. Qual. Stud. Health Well-Being 2007, 2, 217–226. [CrossRef]
28. Van Eck, N.J.; Waltman, L. Text mining and visualization using VOSviewer. arXiv 2011, arXiv:1109.2058v1.
29. McCarthy, J. Blended learning environments: Using social networking sites to enhance the first year experience. Australas. J. Educ.

Technol. 2010, 26, 729–740. [CrossRef]
30. Moskal, P.; Dziuban, C.; Hartman, J. Blended learning: A dangerous idea? Internet High. Educ. 2013, 18, 15–23. [CrossRef]
31. Padilla, A.; Del Aguila-Obra, A.R.; Garrido-Moreno, A. Perceived playfulness, gender differences and technology acceptance

model in a blended learning scenario. Comput. Educ. 2013, 63, 306–317. [CrossRef]
32. Porter, W.W.; Graham, C.R.; Spring, K.A.; Welch, K.R. Blended learning in higher education: Institutional adoption and

implementation. Comput. Educ. 2014, 75, 185–195. [CrossRef]
33. Graham, C.R.; Woodfield, W.; Harrison, J.B. A framework for institutional adoption and implementation of blended learning in

higher education. Internet High. Educ. 2013, 18, 4–14. [CrossRef]

http://doi.org/10.47553/rifop.v96i35.1.79976
http://doi.org/10.6018/rie.33.2.201381
http://doi.org/10.3390/ijerph17072224
http://www.ncbi.nlm.nih.gov/pubmed/32224978
http://doi.org/10.22201/iisue.24486167e.2019.166.58835
http://doi.org/10.1016/j.iheduc.2018.05.003
http://doi.org/10.1504/IJTEL.2016.075961
http://doi.org/10.1080/1360144X.2013.786720
http://doi.org/10.4018/IJMBL.2018010101
http://doi.org/10.1007/s10639-019-09886-3
http://doi.org/10.1016/j.iheduc.2013.09.004
http://doi.org/10.1016/j.iheduc.2012.11.003
http://doi.org/10.1016/j.compedu.2011.06.004
http://doi.org/10.1007/s10639-020-10134-2
http://doi.org/10.6018/reifop.418611
http://doi.org/10.4067/S0717-95022016000400032
http://doi.org/10.1016/j.medcli.2010.01.015
http://www.ncbi.nlm.nih.gov/pubmed/20206945
http://doi.org/10.1080/17482620701523777
http://doi.org/10.14742/ajet.1039
http://doi.org/10.1016/j.iheduc.2012.12.001
http://doi.org/10.1016/j.compedu.2012.12.014
http://doi.org/10.1016/j.compedu.2014.02.011
http://doi.org/10.1016/j.iheduc.2012.09.003


Educ. Sci. 2021, 11, 494 13 of 15

34. López-Pérez, M.V.; Pérez-López, M.C.; Rodríguez-Ariza, L. Blended learning in higher education: Students’ perceptions and their
relation to outcomes. Comput. Educ. 2011, 56, 818–826. [CrossRef]

35. Dziuban, C.; Graham, C.R.; Moskal, P.D.; Norberg, A.; Sicilia, N. Blended learning: The new normal and emerging technologies.
Int. J. Educ. Technol. High. Educ. 2018, 15, 1–16. [CrossRef]

36. Bokolo, A.; Kamaludin, A.; Romli, A.; Mat Raffei, A.F.; Eh Phon, D.N.; Abdullah, A.; Leong Ming, G.; Shukor, N.A.; Shukri
Nordin, M.; Baba, S. A managerial perspective on institutions administration readiness to diffuse blended learning in higher
education: Concept and evidence. J. Res. Technol. Educ. 2020, 52, 37–64. [CrossRef]

37. Bokolo, A.; Kamaludin, A.; Romli, A.; Mat Raffei, A.F.; Eh Phon, D.N.; Abdullah, A.; Leong Ming, G.; Shukor, N.A.; Shukri
Nordinm, M.; Baba, S. Exploring the role of blended learning for teaching and learning effectiveness in institutions of higher
learning: An empirical investigation. Educ. Inf. Technol. 2019, 24, 3433–3466. [CrossRef]

38. Canessa, E.; Logofatu, B. Pinvox method to enhance self-study in blended learning. Int. J. Emerg. Technol. Learn. 2013, 8, 53–56.
[CrossRef]

39. Mirriahi, N.; Alonzo, D.; Fox, B. A blended learning framework for curriculum design and professional development. Res. Learn.
Technol. 2015, 23, 1–14. [CrossRef]

40. Bidarra, J.; Rusman, E. Towards a pedagogical model for science education: Bridging educational contexts through a blended
learning approach. Open Learn. 2017, 32, 6–20. [CrossRef]

41. Cacciamani, S.; Perrucci, V.; Iannaccone, A. Peer feedback in a blended university course: Construction of a coding scheme.
Qwerty 2018, 13, 32–48. [CrossRef]

42. Wahyudi, W. The effectiveness of sharing blended project based learning (SBPBL) model implementation in operating system
course. Int. J. Emerg. Technol. Learn. 2020, 15, 202–211. [CrossRef]

43. Engelbertink, M.M.J.; Kelders, S.M.; Woudt-Mittendorff, K.M.; Westerhof, G.J. Participatory design of persuasive technology in a
blended learning course: A qualitative study. Educ. Inf. Technol. 2020, 25, 4115–4138. [CrossRef]

44. Putri, D.S.; Adha, M.M.; Pitoewas, B. The problems of implementing blended learning class in civic education students, university
of lampung. Univers. J. Educ. Res. 2020, 8, 106–114. [CrossRef]

45. Alizadeh, M.; Mehran, P.; Koguchi, I.; Takemura, H. Evaluating a blended course for japanese learners of english: Why quality
matters. Int. J. Educ. Technol. High. Educ. 2019, 16, 1–21. [CrossRef]

46. Araya-Muñoz, I.; Fonseca-Argüello, M.; Majano-Benavides, J.; Ugalde-Villalobos, M.E. Evaluación del diseño y desarrollo
didáctico de tres asignaturas blended learning. Plan Piloto en la Facultad de Ciencias Sociales de la Universidad Nacional, Costa
Rica. Rev. Electrónica Educ. 2019, 23, 1–16. [CrossRef]

47. Godlewska, A.; Beyer, W.; Whetstone, S.; Schaefli, L.; Rose, J.; Talan, B.; Kamin-Patterson, S.; Lamb, C.; Forcione, M. Converting a
large lecture class to an active blended learning class: Why, how, and what we learned. J. Geogr. High. Educ. 2019, 43, 96–115.
[CrossRef]

48. Cao, S.; Liu, H. Effectiveness analysis of edmodo-based blended english learning mode. Int. J. Emerg. Technol. Learn. 2019, 14,
64–75. [CrossRef]

49. Liu, H. An analysis on blended learning pattern based on blackboard network platform. Int. J. Emerg. Technol. Learn. 2016, 11, 4–8.
[CrossRef]

50. Zhang, W.; Han, C. A case study of the application of a blended learning approach to web-based college english teaching platform
in a medical university in eastern china. Theory Pract. Lang. Stud. 2012, 2, 1961–1970. [CrossRef]

51. Sucaromana, U. The effects of blended learning on the intrinsic motivation of thai EFL students. Engl. Lang. Teach. 2013, 6,
141–147. [CrossRef]

52. Yu, W.; Du, X. Implementation of a blended learning model in content- based EFL curriculum. Int. J. Emerg. Technol. Learn. 2019,
14, 188–199. [CrossRef]

53. Oweis, T.I. Effects of using a blended learning method on students’ achievement and motivation to learn english in Jordan: A
pilot case study. Educ. Res. Int. 2018, 91, 1–8. [CrossRef]

54. Isiguzel, B. The blended learning environment on the foreign language learning process: A balance for motivation and achieve-
ment. Turk. Online J. Distance Educ. 2014, 15, 108–121. [CrossRef]

55. Alducin-Ochoa, J.M.; Vázquez-Martínez, A.I. Academic performance in blended-learning and face-to-face university teaching.
Asian Soc. Sci. 2016, 12, 207–221. [CrossRef]

56. Banyen, W.; Viriyavejakul, C.; Ratanaolarn, T. A blended learning model for learning achievement enhancement of thai under-
graduate students. Int. J. Emerg. Technol. Learn. 2016, 11, 48–55. [CrossRef]

57. Munro, V.; Morello, A.; Oster, C.; Redmond, C.; Vnuk, A.; Lennon, S.; Lawn, S. E-learning for self-management support:
Introducing blended learning for graduate students—A cohort study. BMC Med Educ. 2018, 18, 219. [CrossRef] [PubMed]

58. García, L.; Tuz, M.A.; Pacheco, L.V.; Pérez, G.; Estrada, S.; Cauich, J. Use of information and communication technologies as a
motivational strategy in the blended learning classroom. Electron. J. Res. Educ. Psychol. 2019, 17, 683–706. [CrossRef]

59. Zakaria, M.; Awang, S.; Rahman, R.A. Are MOOCs in blended learning more effective than traditional classrooms for undergrad-
uate learners? Univers. J. Educ. Res. 2019, 7, 2417–2424. [CrossRef]

60. Owston, R.; York, D.N.; Malhotra, T. Blended learning in large enrolment courses: Student perceptions across four different
instructional models. Australas. J. Educ. Technol. 2019, 35, 29–45. [CrossRef]

http://doi.org/10.1016/j.compedu.2010.10.023
http://doi.org/10.1186/s41239-017-0087-5
http://doi.org/10.1080/15391523.2019.1675203
http://doi.org/10.1007/s10639-019-09941-z
http://doi.org/10.3991/ijet.v8i2.2495
http://doi.org/10.3402/rlt.v23.28451
http://doi.org/10.1080/02680513.2016.1265442
http://doi.org/10.30557/QW000003
http://doi.org/10.3991/ijet.v15i05.11266
http://doi.org/10.1007/s10639-020-10147-x
http://doi.org/10.13189/ujer.2020.081715
http://doi.org/10.1186/s41239-019-0137-2
http://doi.org/10.15359/ree.23-1.6
http://doi.org/10.1080/03098265.2019.1570090
http://doi.org/10.3991/ijet.v14i18.11184
http://doi.org/10.3991/ijet.v11i09.6124
http://doi.org/10.4304/tpls.2.9.1961-1970
http://doi.org/10.5539/elt.v6n5p141
http://doi.org/10.3991/ijet.v14i05.8546
http://doi.org/10.1155/2018/7425924
http://doi.org/10.17718/tojde.41051
http://doi.org/10.5539/ass.v12n3p207
http://doi.org/10.3991/ijet.v11i04.5325
http://doi.org/10.1186/s12909-018-1328-6
http://www.ncbi.nlm.nih.gov/pubmed/30249238
http://doi.org/10.25115/ejrep.v17i49.2650
http://doi.org/10.13189/ujer.2019.071119
http://doi.org/10.14742/ajet.4310


Educ. Sci. 2021, 11, 494 14 of 15

61. Sukatiman, A.M.; Siswandari, R. Implementation of blended learning in vocational student’s to achieve hot skills (V-hots).
Univers. J. Educ. Res. 2020, 8, 13–18. [CrossRef]

62. Nurkhin, A.; Kardoyo, P.H.; Setiyani, R.; Widhiastuti, R. Applying blended problem-based learning to accounting studies in
higher education; Optimizing the utilization of social media for learning. Int. J. Emerg. Technol. Learn. 2020, 15, 22–39. [CrossRef]

63. Galustyan, O.V.; Solyankin, A.V.; Skripkina, A.V.; Shchurov, E.A.; Semeshkina, T.V.; Ledeneva, A.V. Application of blended
learning for formation of project competence of future engineers. Int. J. Eng. Pedagog. 2020, 10, 106–113. [CrossRef]

64. Lin, C.Y.; Huang, C.K.; Ko, C.J. The impact of perceived enjoyment on team effectiveness and individual learning in a blended
learning business course: The mediating effect of knowledge sharing. Australas. J. Educ. Technol. 2020, 36, 126–141. [CrossRef]

65. Osman, N.; Hamzah, M.I. Impact of implementing blended learning on students’ interest and motivation. Univers. J. Educ. Res.
2020, 8, 1483–1490. [CrossRef]

66. Bhowmik, J.; Meyer, D.; Phillips, B. Using blended learning in postgraduate applied statistics programs. Turk. Online J. Distance
Educ. 2019, 20, 64–77. [CrossRef]

67. Obukhova, L.A.; Galustyan, O.V.; Baklanov, I.O.; Belyaev, R.V.; Kolosova, L.A.; Dubovitskaya, T.V. Formation of organizational
competence of future engineers by means of blended learning. Int. J. Eng. Pedagog. 2020, 10, 19–127. [CrossRef]

68. Castro-Rodríguez, Y.; Lara-Verástegui, R. Percepción del blended learning en el proceso enseñanza aprendizaje por estudiantes
del posgrado de Odontología. Educ. Méd. 2018, 19, 223–228. [CrossRef]

69. Trujillo Maza, E.M.; Gómez Lozano, M.T.; Cardozo Alarcón, A.C.; Moreno Zuluaga, L.; Gamba Fadul, M. Blended learning
supported by digital technology and competency-based medical education: A case study of the social medicine course at the
universidad de los andes, colombia. Int. J. Educ. Technol. High. Educ. 2016, 13. [CrossRef]

70. Al-Awamleh, A. Students’ satisfaction with blended learning programmes in the Faculty of Physical Education. Sci. Educ. Today
2019, 9, 37–47. [CrossRef]

71. Ocak, M.A.; Topal, A.D. Blended learning in anatomy education: A study investigating medical students’ perceptions. Eurasia J.
Math. Sci. Technol. Educ. 2015, 11, 647–683. [CrossRef]

72. Rasmitadila, R.; Widyasari, W.; Humaira, M.A.; Tambunan, A.R.S.; Rachmadtullah, R.; Samsudin, A. Using blended learning
approach (BLA) in inclusive education course: A study investigating teacher students’ perception. Int. J. Emerg. Technol. Learn.
2020, 15, 72–85. [CrossRef]

73. Obiedat, R.; Nasir Eddeen, L.; Harfoushi, O.; Koury, A.; Al-Hamarsheh, M.; AlAssaf, N. Effect of blended-learning on academic
achievement of students in the university of Jordan. Int. J. Emerg. Technol. Learn. 2014, 9, 37–44. [CrossRef]

74. Liu, W.; Yu, H. Effectiveness study of English learning in blended learning environment. Theory Pract. Lang. Stud. 2012, 2, 524–530.
[CrossRef]

75. McGuinness, C.; Fulton, C. Digital literacy in higher education: A case study of student engagement with e-tutorials using
blended learning. J. Inf. Technol. Educ. Innov. Pract. 2019, 18, 1–28. [CrossRef]

76. Bi, X.; Shi, X. On the effects of computer-assisted teaching on learning results based on blended learning method. Int. J. Emerg.
Technol. Learn. 2019, 14, 58–70. [CrossRef]

77. Rivero, M.A. Student’s perception about quality of a blended learning environment with Moodle assistance. Pixel-Bit Rev. Medios
Educ. 2018, 53, 193–205.

78. Ridwan, H.H.; Aras, I. Blended learning in research statistics course at the english education department of Borneo Tarakan
University. Int. J. Emerg. Technol. Learn. 2020, 15, 61–73. [CrossRef]

79. Kandakatla, R.; Berger, E.J.; Rhoads, J.F.; DeBoer, J. Student perspectives on the learning resources in an Active, Blended and
Collaborative (ABC) pedagogical environment. Int. J. Eng. Pedagog. 2020, 10, 7–31. [CrossRef]

80. Montenegro, D.; Orsi, H. Blended learning as a modality of active interaction and critical reflection: A teaching experience report
in Brazil. Texto Livre 2017, 10, 87–105. [CrossRef]

81. Zibin, A.; Altakhaineh, A.R.M. The effect of blended learning on the development of clause combining as an aspect of the
acquisition of written discourse by jordanian learners of english as a foreign language. J. Comput. Assist. Learn. 2019, 35, 256–267.
[CrossRef]

82. Shamsuddin, N.; Kaur, J. Students’ learning style and its effect on blended learning, does it matter? Int. J. Eval. Res. Educ. 2020, 9,
195–202. [CrossRef]

83. Krasnova, L.; Shurygin, V. Blended learning of physics in the context of the professional development of teachers. Int. J. Emerg.
Technol. Learn. 2019, 14, 17–32. [CrossRef]

84. Chan, E.Y.M. Blended learning dilemma: Teacher education in the confucian heritage culture. Aust. J. Teach. Educ. 2019, 44, 36–51.
[CrossRef]

85. Martínez, D.; Núñez, M.C. Una experiencia flipped classroom en educación superior: La formación del profesorado de secundaria.
In Investigar con y Para la Sociedad; ADIPE: Cádiz, Spain, 2015; pp. 1707–1720. Available online: https://dialnet.unirioja.es/
servlet/articulo?codigo=5189994 (accessed on 25 May 2021).

86. Castañeda, L.; Selwyn, N. Reiniciando la Universidad: Buscando un Modelo de Universidad en Tiempos Digitales; Editorial UOC:
Barcelona, Spain, 2020.

87. Bati, T.B.; Gelderblom, H.; Van Biljon, J. A blended learning approach for teaching computer programming: Design for large
classes in sub-saharan africa. Comput. Sci. Educ. 2014, 24, 71–99. [CrossRef]

http://doi.org/10.13189/ujer.2020.081703
http://doi.org/10.3991/ijet.v15i08.12201
http://doi.org/10.3991/ijep.v10i3.12251
http://doi.org/10.14742/ajet.4446
http://doi.org/10.13189/ujer.2020.080442
http://doi.org/10.17718/tojde.557739
http://doi.org/10.3991/ijep.v10i2.12047
http://doi.org/10.1016/j.edumed.2017.03.028
http://doi.org/10.1186/s41239-016-0027-9
http://doi.org/10.15293/2658-6762.1905.03
http://doi.org/10.12973/eurasia.2015.1326a
http://doi.org/10.3991/ijet.v15i02.9285
http://doi.org/10.3991/ijet.v9i2.3220
http://doi.org/10.4304/tpls.2.3.524-530
http://doi.org/10.28945/4190
http://doi.org/10.3991/ijet.v14i01.9458
http://doi.org/10.3991/ijet.v15i07.13231
http://doi.org/10.3991/ijep.v10i2.11606
http://doi.org/10.17851/1983-3652.10.2.66-86
http://doi.org/10.1111/jcal.12327
http://doi.org/10.11591/ijere.v9i1.20422
http://doi.org/10.3991/ijet.v14i23.11084
http://doi.org/10.14221/ajte.2018v44n1.3
https://dialnet.unirioja.es/servlet/articulo?codigo=5189994
https://dialnet.unirioja.es/servlet/articulo?codigo=5189994
http://doi.org/10.1080/08993408.2014.897850


Educ. Sci. 2021, 11, 494 15 of 15

88. Isayeva, O.; Shumylo, M.; Khmilyar, I.; Mylyk, O.; Myskiv, I. Blended Learning in Higher Medical Education: Principles and
Strategies of Teaching Foreign Languages. Adv. Educ. 2020, 7, 11–18. [CrossRef]

89. Bernard, R.M.; Borokhovski, E.; Schmid, R.F.; Tamim, R.M.; Abrami, P.C. A meta-analysis of blended learning and technology use
in higher education: From the general to the applied. J. Comput. High. Educ. 2014, 26, 87–122. [CrossRef]

90. Means, B.; Toyama, Y.; Murphy, R.; Baki, M. The effectiveness of online and blended learning: A meta-analysis of the empirical
literature. Teach. Coll. Rec. 2013, 115, 1–47.

91. Al-Husban, N.; Shorman, S. Perceptions of syrian student refugees towards blended learning: Implications for higher education
institutions. Int. J. Emerg. Technol. Learn. 2020, 15, 45–60. [CrossRef]

http://doi.org/10.20535/2410-8286.183725
http://doi.org/10.1007/s12528-013-9077-3
http://doi.org/10.3991/ijet.v15i01.11431

	Introduction 
	Methodology 
	Results 
	Bibliometric Analysis 
	Content Analysis 
	Analysis of Models, Designs, and Development 
	Model Comparison 
	Implications for Participants 
	Agents’ Evaluation 
	Identifying Limitations 


	Conclusions 
	References

