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Abstract. In the context of contemporary educational reform and student-
centered teaching approaches, flipped learning is gaining recognition for
its proven effectiveness in boosting student engagement. However,
systematic research on student engagement within flipped learning
environments is scarce. This study addresses this gap by conducting a
bibliometric and visualization analysis of 147 articles on student
engagement in flipped learning from the Web of Science core collection.
Utilizing CiteSpace software, the study delves into the current state and
emerging trends in the field. The analysis identifies major research
hotspots and cutting-edge areas, including 'student interaction”,
"learning motivation", "teaching strategies", "learning outcomes", and
"educational technology". The findings emphasize the need for increased
collaboration among authors and institutions in this domain.
Furthermore, the study highlights research hotspots and frontiers such as
"personalized learning", "teacher role", 'curriculum design", and
"learning assessment". Notably, co-citation analysis reveals that research
output in this field is led by Mainland China and the United States.
Overall, this research, utilizing CiteSpace, effectively identifies influential
factors and future trends in student engagement in flipped learning,
offering valuable references to advance both research and practice in the
field. The study concludes by recommending strategic collaboration and
further exploration of identified research frontiers to enhance the
effectiveness and reach of flipped learning methodologies.
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1. Introduction

Within the dynamic realm of educational methodologies, flipped learning gains
endorsement from UNESCO's Education 2030 Framework and has been
established as a pivotal paradigm that enhances student engagement by
leveraging digital tools to shift the initial interaction with new material into the
student's autonomous control, validated through its widespread adoption and
positive impact on student participation (huwangHwang & Chen, 2023; Kiljunen
et al., 2023; Shen, 2024; Udvari & Vizi, 2023). Despite its acclaim, there remains a
notable gap in the literature: the absence of comprehensive visual analyses of
student engagement within flipped learning utilizing scientometric tools such as
CiteSpace (Al Mamun et al, 2022). This lacuna hinders a full-fledged
understanding of the pedagogical influence and limits the potential refinement of
the flipped learning strategy across varied educational contexts. Addressing this
gap by employing CiteSpace for a systematic analysis will not only delineate the
academic discourse but also enhance the strategic application of the flipped

learning model to optimize educational practices universally (Silverajah et al.,
2022).

Recognizing the gap in comprehensive scientometric research within the domain,
this study seeks to contribute to the scholarly dialogue by meticulously analyzing
the literature indexed in the Social Science Citation Index (SSCI). By employing
CiteSpace (Chen, 2006), a tool revered for its capacity to visualize and analyze
academic trends and networks, the research is designed to unearth the thematic
and collaborative structures that define the flipped learning discourse. The intent
is to parse through the layers of academic contributions, discerning patterns and
contributions that have significantly shaped the conversation, thus offering a
granular view of the field's evolution.

Despite the growing body of research on flipped learning methodologies, a
critical gap is a lack of comprehensive analyses of student engagement within
these settings (Wong & Liem, 2022). Previous studies have primarily focused on
isolated aspects of flipped learning, such as its impact on academic performance
or student satisfaction (Kazanidis et al.,, 2019; Olivan-Blazquez et al., 2023).
However, they often fall short in providing a holistic view of student engagement,
failing to consider the interconnected dimensions of behavioral, emotional, and
cognitive engagement simultaneously. Additionally, many studies rely on small
sample sizes or lack rigorous analytical frameworks, limiting the generalizability
and depth of their findings (Huang et al., 2019; Wittmann & Wulf, 2023). This
study addresses these shortcomings by employing a robust scientometric
approach using CiteSpace software to analyze a comprehensive dataset, thereby
offering a more nuanced and complete understanding of student engagement in
flipped learning. Doing so not only fills the identified gap but also provides
valuable insights for educators and policymakers aiming to optimize flipped
learning environments.

To bridge this gap, the study formulates six research questions through the
analytical lens of CiteSpace software:
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1) What are the core themes and emerging trends in student engagement within
flipped learning from 2014 to 2023?

2) Who are the leading contributors, and what are the key publications that have
shaped the discourse on student engagement in flipped learning during this
period?

3) What patterns of collaboration exist among researchers in this field, and how
have they evolved over the decade?

4) Which regions or institutions have been most active in researching student
engagement in flipped learning?

5) How has the research focus on student engagement in flipped learning shifted
throughout the decade?

6) How are the validity and reliability of the analysis results verified when using
CiteSpace for visualizing literature on student engagement in flipped learning?

2. Literature Review

2.1 Theoretical Foundations of Flipped Learning

Flipped learning reverses the traditional teaching models and has redefined
educational dynamics significantly in the last decade. This method emphasizes
the critical role of technology in enhancing student autonomy and promoting an
environment where learners take control of their educational processes. Louisa
Tomas et al. (2019) have underlined the necessity of integrating advanced digital
tools such as interactive learning platforms and virtual classrooms to foster
environments conducive to active and engaged learning, which ultimately
improve both student engagement and academic outcomes.

This pedagogical shift necessitates a thorough re-examination of the concept of
student engagement, which has traditionally been conceptualized through three
primary dimensions: behavioral, emotional, and cognitive (Pérez-Lépez et al.,
2020; Wong & Liem, 2022).The integration of technology and varying
pedagogical practices uniquely influences these dimensions in flipped learning
environments. Researchers like Goagoses et al. (2024) and Lee et al. (2022) argue
that digital tools can challenge traditional educational dynamics, necessitating
that educators develop innovative strategies to engage students effectively and
maintain the integrity of the learning experience.

Behavioral engagement in flipped classrooms requires students to engage
independently with learning materials outside of class and to participate actively
during class sessions (Lin, 2023). Emotional engagement is enhanced through
personalized learning content that aligns with individual needs and interests,
thereby fostering deeper emotional connections with the educational content
(Alamri et al., 2020). Cognitive engagement involves students employing more
sophisticated strategies and engaging in deeper thinking processes during their
learning activities (Jia et al., 2023). However, the increased reliance on technology
and the requirements for self-discipline present substantial challenges that
necessitate ongoing research into the theoretical foundations and practical
implementations of flipped learning (Romero & Angeles, 2023).
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2.2 Conceptual Framework for Student Engagement

Before delving into specific theories, it is critical to define "student engagement"
within the context of flipped learning. Student engagement in flipped learning
environments is characterized by multifaceted involvement across the three key
dimensions mentioned above: behavioral, emotional, and cognitive. Behavioral
engagement involves the observable participation of students in both preparatory
activities outside of class and interactive facets within the classroom. Emotional
engagement is reflected in students' affective responses to learning activities,
including their interest, enthusiasm, and emotional connections to the content.
Cognitive engagement denotes the intellectual commitment students make as
they employ complex thinking processes to understand, integrate, and apply the
knowledge they acquire.

Grounded in Astin's Student Involvement Theory, which posits that the extent of
student development is directly proportional to the level of their engagement in
academic and social activities, this research emphasizes the importance of active
participation (Astin, 2014; Xhomara et al., 2023). We utilize Fredricks et al.’s (2004)
tripartite model, which categorizes engagement into behavioral, emotional, and
cognitive dimensions, to assess the comprehensive impact of flipped learning
environments(Fredricks et al., 2004). Behavioral engagement is assessed through
metrics such as class attendance and active participation (Xiao & Hew, 2024),
while emotional engagement is gauged through surveys that measure students'
interest and enthusiasm. Cognitive engagement is evaluated by analyzing
students” application of critical thinking and problem-solving skills (Borgonovi et
al., 2023; Li et al., 2023).

Additionally, incorporating Tinto's Retention Theory, we examine how academic
and social integration contribute to student retention and success in flipped
learning settings (Tinto, 2012). Qualitative measures such as interviews and focus
groups capture students' sense of belonging and interactions within flipped
learning environments. The positive impact of technology on engagement,
supported by findings from Nkomo et al. (2021), underscores the significant role
digital tools play in enhancing the learning experience in these educational
settings(Nkomo et al., 2021).

2.3 Evolution of Student Engagement in Flipped Learning

Over the past decade, flipped learning has redefined educational models by
shifting direct instruction from traditional collective learning spaces to individual
learning spaces (Zhou, 2023). This approach enhances students' higher-order
thinking skills through technology-enhanced learning experiences within the
classroom (Hwang et al., 2019; Lee & Choi, 2017; Liu & Zhang, 2022). As this
model gained prominence, the theoretical foundations of student engagement
have advanced across three dimensions: behavioral, emotional, and cognitive.

Early research (2014-2016) focused on the novelty of flipped learning, particularly

how technological tools like video lectures and online quizzes fostered behavioral
engagement. These studies highlighted technology's role in stimulating
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behavioral engagement but often overlooked its impact on emotional and
cognitive dimensions (Giuliano & Moser, 2016; Nouri, 2016; Rossi, 2015). Later
research (2017-2020) revealed that flipped learning enhanced students' intrinsic
motivation and self-regulation, key components of emotional engagement (Park
& Kim, 2022). For instance, Elmaadaway (2018) found higher student interest and
engagement in flipped learning environments. Lo and Hew (2021) also
demonstrated that flipped learning encouraged more effective learning strategies,
reflecting improved cognitive engagement.

In terms of research methodologies, various approaches have been employed to
explore student engagement in flipped learning. Quantitative studies have
unveiled patterns in behavioral engagement, while qualitative research has
delved into students' emotional and cognitive experiences. Recently, mixed-
methods research has combined quantitative and qualitative data, providing a
comprehensive perspective on student engagement within flipped learning.

2.3.1 Research Methodology Trends

Research trends in studying student engagement in flipped learning showcase
diverse methodologies. Quantitative methods, such as surveys and
questionnaires, have been widely used to reveal patterns in behavioral
engagement (Lundin et al.,, 2018, Nkomo et al., 2021). Qualitative methods,
including in-depth interviews, are vital for understanding emotional and
cognitive engagement. For instance, Jones-Bonofiglio et al. (2018) provided a
quantitative framework for analyzing behavioral engagement, while other
scholars have used qualitative approaches to explore emotional and cognitive
dimensions. Mixed-methods research, which combines quantitative and
qualitative methods, offers a comprehensive perspective on the multi-
dimensionality of student engagement in flipped learning (Koh & Ahn, 2023;
Kurban, 2019). Integrating these methodologies enhances research reliability and
enriches our understanding of educational practices, facilitating effective
adjustments and implementations of teaching strategies.

2.3.2 Impacts and Challenges

One significant challenge in implementing flipped learning is the digital divide,
highlighted by Akcayir and Akgayir and Sabli¢ and Mirosavljevi¢ (Akcayir &
Akcayr, 2018; Sabli¢ & Mirosavljevi¢, 2024) as a barrier to equitable access to
resources. This challenge includes disparities in technology access among
students, affecting their ability to fully participate in flipped learning. Our study
will consider strategies to mitigate the digital divide, such as providing
alternative access points and ensuring that technological resources are readily
available to all students. By acknowledging and addressing these challenges, we
aim to create a more inclusive and effective flipped learning environment.

The influence of flipped learning on enhancing student engagement is generally
positive but comes with significant challenges. Numerous studies have revealed
improvements in student engagement and learning outcomes, yet these
advancements are not without costs. Challenges frequently mentioned include

http:/ /ijlter.org/index.php/ijlter



238

unequal access to technology, individual differences in student motivation, and
the demands on teachers for preparation and support. Ak¢ayir and Akcayir (2018)
particularly emphasize that not all students succeed equally in self-directed
learning environments, highlighting the need for diverse engagement strategies.
Therefore, further research in flipped learning must address these challenges to
ensure that all students benefit from this instructional model.

In conclusion, significant progress has been made in understanding student
engagement in flipped learning environments over the past decade. However, as
the educational landscape continues to evolve, effective strategies for engaging
students must also evolve. Continuing to explore and address the challenges and
opportunities in this field is crucial for educators and researchers alike.

3. Methodology

3.1 Data Sources and Research Methods

The Web of Science (WoS) Core Collection was selected as the primary literature
source owing to its extensive analysis functionalities, crucial for this study's
scientometric approach (Li et al., 2018). The WoS supports advanced co-
occurrence, citation, and keyword frequency analyses, making it ideal for
examining complex research trends. The rigorous screening process of WoS
ensures high-quality, global research publications. Additionally, the
compatibility between WoS and CiteSpace software enhances data manipulation
and visualization (Chen, 2016), facilitating the creation of comprehensive
knowledge maps and the analysis of intricate citation networks. This combination
allows for identifying patterns, key publications, and emerging themes in student
engagement in flipped learning, thus enriching the academic depth of our
analysis.

Despite the clear rationale for using WoS and CiteSpace, potential limitations exist.
Relying solely on WoS may introduce bias, as it might not cover all relevant
research. To address this, findings were cross-verified with other databases such
as Scopus and Google Scholar. Additionally, to mitigate citation bias, stringent
inclusion and exclusion criteria were applied to filter out less relevant or lower-
quality studies, ensuring the robustness of the dataset. To further ensure the
accuracy and relevance of the selected studies, the screening process included the
involvement of two professionals with expertise in the specific field.

3.2. Data Collection and Processing
3.2.1. Data Collection

The WoS database, specifically its Social Sciences Citation Index (SSCI), was
chosen for its comprehensive archive of high-impact journals that reflect evolving
research trends in peer instruction. This database offers a vast collection of high-
quality, citation-rich academic discourse essential for the scientometric precision
our research requires (Birkle et al., 2020). A search was conducted on December
25, 2023, using the query "(TS=flipped classroom OR TS=inverted classroom OR
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TS=flipped learning OR TS=inverted learning) AND (TS=student engagement OR
TS=learner engagement)," yielding 428 relevant publications from the past decade.

3.2.2 Data Processing

CiteSpace was utilized for bibliometric and network analysis of the collected data
(Chen & Song, 2019). By importing bibliographic data from the WoS Core
Collection, CiteSpace facilitated constructing a co-citation network, identifying
research hotspots, and visualizing emerging trends within flipped learning and
student engagement. Centrality measurements highlighted influential works,
while burst detection algorithms identified topics with significant increases in
citation frequency over specific periods. This analysis provided a comprehensive
overview of the evolution of research in this area, pinpointing key areas for future
exploration and offering valuable insights into the intellectual structure of the
field.

3.2.3 Review Process

The review process ensured consistency and accuracy through several stages.
Three experienced researchers independently reviewed each of the 428 articles.
The criteria for inclusion were rigorously applied to ensure relevance and quality.
Each article was evaluated based on criteria such as publication period, database
inclusion, language proficiency, document genre, keyword alignment,
comprehensive exploration, methodological rigor, and accessibility of full texts.
Discrepancies were resolved through discussion and consensus among
researchers, ensuring a thorough selection process. The detailed criteria are
summarized in Table 1.

Table 1: Inclusion and Exclusion Criteria for Literature Selection

Criteria Inclusion Criteria Exclusion Criteria
Publication Studies published within the Studies published before
Period timeframe of 2013 to 2023. 2013 or after 2023.
Database Articles indexed within the SSCI Articles not indexed
Inclusion of the WoS Core Collection. within the SSCI or not

part of the WoS Core
Collection.
Language Scholarly articles written in Works published in
Proficiency English. languages other than
English.
Document Peer-reviewed empirical research Conference abstracts,
Genre articles and systematic reviews. book reviews, editorial
commentaries, etc.
Keyword Research employing terms such Articles devoid of the
Alignment as “flipped learning,” “inverted specified search terms or
classroom,” “flipped classroom,” lacking direct relevance
“inverted learning,” “student to the theme of flipped
engagement,” or “learner learning and student
engagement.
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engagement” within their title,
abstract, or keywords.

Comprehensive Studies that comprehensively Studies that provide
Exploration explore the direct impact and superficial or limited
relationship between flipped exploration of the
learning methodologies and relationship or treat
student engagement. student engagement as a
secondary issue.
Methodological Research that demonstrates Articles that have not
Rigor methodological rigor and quality | undergone peer review or
through peer review. lack research quality.

4. Research Findings

4.1 Number of Publications

Figure 1 presents an insightful depiction of the publication trends in student
engagement within flipped learning environments from 2014 to 2023, showcasing
a significant growth in academic interest. The initial stage of the graph, starting
in 2014, displays a modest number of publications. This period represents the
infancy of flipped learning research, focusing on building a foundational
understanding of how student engagement functions in these novel educational
settings. The relatively low publication count during this phase highlights the
initial exploratory nature of research in this field (Akcayir & Akgayir, 2018).

Post-2018, there was a notable increase in scholarly publications on flipped
learning, reflecting a shift from traditional methods to active, student-centered
learning (Al-Samarraie et al., 2020). The marked rise in publications in recent
years highlights the growing acknowledgment of flipped learning's effectiveness
in creating active learning environments. By the conclusion of this stage, the
substantial growth in the volume of literature underscores the evolution and
maturity of research in the flipped learning domain, firmly establishing flipped
learning as a key strategy in contemporary education.

PR, NN W W
o U o u1 o wn

Number of publications

(6]

o

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year

Figure 1: Annual Distribution of Publications on Student Engagement in Flipped
Learning from 2014 to 2023
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In 2022, research output in the field of flipped learning peaked, marking a high
point in the recognition of flipped learning's effectiveness in fostering student
engagement. This peak can be attributed to several factors. Firstly, the increased
adoption of digital learning tools during the COVID-19 pandemic accelerated the
implementation of flipped learning models, leading to a surge in related research.
Secondly, significant funding from educational institutions and governments to
support remote and blended learning initiatives likely contributed to the
increased research activity (Bredow et al., 2021). Lastly, heightened academic
interest in innovative teaching strategies to improve student outcomes further
fueled the research momentum during this period.

However, a slight decline observed in 2023 suggests a possible shift in research
priorities or a phase of reassessment within the academic community. This
decline might be due to several reasons, including the stabilization of remote
learning practices post-pandemic, which reduced the urgency for immediate
research (Campillo-Ferrer & Miralles-Martinez, 2021). Additionally, shifts in
funding priorities and the emergence of new educational technologies could have
redirected academic focus to other innovative areas in education.

4.2 Collaboration Network

4.2.1 Country Network

The data from Table 2 reveals that mainland China is at the forefront of regional
collaboration in flipped learning research, leading with 39 instances of
collaboration. This highlights its strong research activity and an extensive
network of international cooperation in the field. The United States follows with
25 collaborations, while Taiwan records 18. The high centrality score of 0.29 for
the United States indicates its crucial role in the global collaboration network,
with a centrality score above 0.1 typically signifying a key hub within the network
(Chen, 2016). This prominent position of the United States could reflect its
leadership in relevant research areas and the breadth of its international academic
exchanges. Policies like mainland China’s "Internet Plus Education" (China, 2018)
and the United States' "Technological Innovation Schools" initiative have likely
bolstered this research by providing policy support and funding, encouraging
academic institutions to undertake relevant studies.

Analysis of the country collaboration network, detailed in Table 2 and Figure 2,
reveals that mainland China leads in regional collaboration for flipped learning
research, followed by the United States and Taiwan. The high centrality score for
the United States underscores its crucial role in the global collaboration network.
Variations in collaboration levels suggest differences in academic resource
distribution, research focus, and international cooperation strategies across
regions.
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Table 2: Country Network of Top 10

Rank Countries Frequency Centrality Year
1 PEOPLE’S R CHINA 39 0.09 2018
2 USA 25 0.29 2014
3 TAIWAN 18 0 2015
4 AUSTRALIA 12 0.31 2017
5 SPAIN 12 0 2017
6 ENGLAND 7 0.05 2020
7 SOUTH KOREA 7 0.01 2017
8 IRAN 6 0.03 2018
9 TURKEY 6 0 2017
10 NORWAY 4 0 2017
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Figure 2: Country Cooperation Network

4.2.2 Institution Network

The institutional collaboration network analysis conducted as part of the study
sheds light on patterns of cooperation between institutions as well as the
distribution of research on student involvement in flipped learning. Figure 3
reveals that the network consists of 154 nodes and 93 links, with an overall
network density of 0.0078. This low density suggests that while there is a notable
frequency of collaboration among institutions researching student participation
in flipped learning contexts, these collaborations are not as densely
interconnected as they could be.

The low density of collaboration networks indicates that many institutions
conduct research relatively independently, which can limit the sharing of ideas,
resources, and methodologies. Increasing collaboration among institutions could
significantly enhance the quality and impact of research in flipped learning.
Collaborative efforts can lead to the pooling of diverse expertise, fostering
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innovation and comprehensive research outcomes. Furthermore, it can help
standardize research methodologies and practices, leading to more robust and
generalizable findings.

To gain a deeper understanding of the collaboration dynamics among institutions
in flipped classroom research, identifying the most productive universities is
essential. As Table 3 indicates, leading institutions in terms of publication output
include the University of Hong Kong, the Polytechnic University of Madrid, the
National Taiwan University of Science and Technology, Baldwin University,
National Chung Hsing University, and the University of North Carolina. While
these universities demonstrate a commendable level of research productivity, the
depth of their collaborative interactions varies. Some engage in extensive
collaborations, including international partnerships, yet many of these
collaborations are not deeply integrated.

CiteSpace, v. 6.2.R3 (64-bit) Basic
January 8, 2024 at 1:04:26 PM MYT
WosS: /Users/iuoxue/Desktop, CiteSpace(SE)/data
Timespan: 2014-2023 (Slice Length=1)
i index (k=25), LRF=3.0, L/N=10, LBY=5, e=1.0
92 (Density=0.0078)

Pruning: None

Bartin University
4slamic Azad University
#ational Pingtung University
#angzhou Normal University

iNational Chin-Yi University of Technology

National Taiwan University of Science & Technology
gamiang Univarsity ghejiang University

tniversity of Hong Kong

Education University of Hong Kong (EAUHK)

hung Yuan Christian University
@/niversity of North Carolina

@/niversity of North Carolina Chapel Hill

Monash University Sungkyunkwan University (SKKU)
University of Belgrade

University of Sydney Pyracuse University

hung Hua U R
@hung Hua University Ewha Womans University
National Yunlin University Science & Technology

Staffordshire University
Sational Sun Yat Sen University

University of North Texas Denton National Changhua University of Education
wniversidad de Las Palmas de Gran Canaria iNational Taichung University of Science & Technology

Universidad Politecnica de Madrid

Figure 3: Institution Network

Table 3: Institution Network Top10

Rank | Frequency Year Institution
1 10 2018 University of Hong Kong
2 4 2017 Universidad Politecnica de Madrid
3 4 2019 National Taiwan University of Science &
Technology
4 3 2018 Bartin University
5 3 2019 National Chin-Yi University of Technology
6 2 2014 University of North Carolina
7 2 2022 National Cheng Kung University
8 2 2019 Universidad de Extremadura
9 2 2018 Islamic Azad University
10 2 2017 Universidad de Alcala

http:/ /ijlter.org/index.php/ijlter



244

4.2.3 Author Network

In any research area, core authors are pivotal in contributing to the development
of theories and knowledge within their discipline (Chen & Song, 2019). Analyzing
their cooperation network is essential to understand the dynamics of the field.
Utilizing CiteSpace software and selecting the "author" node to create a visual
knowledge map allows for an effective analysis of these networks. This approach
has led to the development of a cooperation network map (Figure 4) for the past
decade, focusing on the research topic of student engagement in flipped learning.
Additionally, a statistical table (Table 4) has been created, listing the top ten
authors by publication volume. The number and thickness of the lines in the map
indicate the relationships and collaboration strengths among these authors.

Table 4: Cooperating Authors Top 10

Rank Author Frequency Year
1 Hew, Khe Foon 6 2018
2 Hwang, Gwo-Jen 3 2020
3 Hsia, Lu-Ho 2 2020
4 Hopcan, Sinan 2 2022
5 Gonzalez-gomez, David 2 2019
6 Eichler, Jack F 2 2016
7 Lai, Hui-Min 2 2021
8 Castedo, Ricardo 2 2019
9 Chiquito, Maria 2 2019
10 Polat, Elif 2 2022

ic
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Figure 4: Visualization of Author Network
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Figure 4 presents the academic collaboration network in this field, with a network
density of 0.0091, signifying a moderate level of collaboration intensity. In this
network, the substantial contributions of Hew, Khe Foon, and his team, along
with Guo-Ren Huang, are evident. Table 4 shows their respective teams'
publication outputs, with six and three papers. However, the relatively lower
number of publications by other authors suggests a dispersed and somewhat
isolated research landscape. This indicates that while there are leading
contributors in the field, there remains considerable potential for wider
collaboration and knowledge exchange. There is a clear need to promote
interdisciplinary cooperation and to strengthen the connectivity within the
research network.

Addressing this requires fostering environments conducive to collaborative
research. Initiatives such as collaborative research grants, joint academic
conferences, and interdisciplinary research forums can be instrumental in
bridging existing gaps. Creating platforms for sharing methodologies, findings,
and data can also enhance the cohesiveness and productivity of the research
community in this field. Such efforts can lead to a more interconnected network,
spurring innovative approaches and a more comprehensive understanding of
student engagement in flipped learning environments.

4.3 Cited Reference Analysis

4.3.1. Literature Co-citation

Figure 5 illustrates the co-citation analysis, which provides critical insights into
the intellectual structure and evolution of research in flipped learning. By
examining the frequency with which pairs of documents are cited together, co-
citation analysis identifies influential works and emerging trends within the field.
The results highlight several key developments:

Firstly, the co-citation analysis identifies seminal papers that have shaped the
foundational theories and methodologies of flipped learning. For instance,
Abeysekera and Dawson’s work (Abeysekera & Dawson, 2015) is frequently co-
cited, indicating its pivotal role in establishing the flipped learning framework.
Secondly, the evolution of research focus over time is evident through the co-
citation clusters. Early research primarily concentrated on the basic
implementation and benefits of flipped learning (Chen Hsieh et al., 2017; Lo &
Hew, 2017), while recent studies delve into its impact on student engagement and
learning outcomes (Wang & Jou, 2023; Zhou, 2023).

Additionally, the co-citation network (Figure 5) illustrates the interdisciplinary
nature of flipped learning research, incorporating insights from educational
technology, pedagogy, and cognitive psychology (Lundin et al., 2018; Shi et al.,
2020). This interdisciplinary approach enriches the theoretical foundations and
practical applications of flipped learning. Finally, the temporal mapping of co-
citation clusters (Figure 6) shows a transition from exploratory studies to more
empirical and experimental research (Chang, 2023; Lo, 2023; Lo & Hew, 2021),
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reflecting the maturation of the field and the establishment of evidence-based
practices.

The top-cited articles (Table 5) highlight the foundational and influential works
in the flipped learning research field. For example, O'Flaherty and Phillips (2015)
provided a comprehensive review of flipped learning in higher education, which
is crucial for understanding the broader context and implications of this teaching
approach. Similarly, the work by Abeysekera and Dawson (2015) focused on
motivation and cognitive load, which are essential factors in the effectiveness of
flipped learning models. These highly cited papers have significantly shaped the
direction and focus of subsequent research.

Table 5: Top 10 Most Cited Articles

Co-
Rank Journal Articles Authors citation Years
intensity
Th f flipped
The Internet and € u.se O, l_ppe O'Flaherty,
. learning in higher .
1 Higher , . Jacqueline and 33 2015
. education: A scoping o .
Education . Phillips, Craig
review
Motivati d iti
Higher © n.za ron a.n cogrtive Abeysekera,
. load in the flipped
Education ] e Lakmal and
2 learning: definition, . 23 2015
Research & . Phillip,
rationale and a call for
Development Dawson
research
Computers & The. ﬂippe.d learning: A Akgay1r, Gokge
3 ] review of its advantages and Murat, 22 2018
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Co-citation analysis (Figure 5) identifies seminal papers and emerging trends
within flipped learning. Frequently co-cited works, such as those by Abeysekera
and Dawson (2015), highlight foundational theories and methodologies. The
evolution of research focus over time is evident through co-citation clusters, with
early research concentrating on implementation and benefits, and recent studies
exploring impacts on student engagement and outcomes. The interdisciplinary
nature of flipped learning research, incorporating educational technology,
pedagogy, and cognitive psychology, enriches its theoretical foundations and
practical applications. Temporal mapping of co-citation clusters (Figure 6) shows
a transition from exploratory studies to empirical and experimental research
(Table 6).

Table 6: Detail of Cited Reference Clusters

Rank | Size | Silhouette | Years Label (LLR)
Undergraduate course; female Middle-

Eastern management student;
1 61 0.743 2014 . . .
comparative analysis; flipped online;

traditional teaching

Chinese course; enhancing behavioral
2 59 0.773 2019 engagement; motivational design; social
anxiety; structural equational modeling

Behavioral engagement; learning context;
3 38 0.879 2018 university student; sustainable learning;

academic commitment

Instructional cases; academic librarian;
4 36 0.866 2013 information literacy; online behaviour

engagement; learning management system

Statistics classroom; nursing education;
5 27 0.931 2013 active learning; general chemistry courses;
low barrier approach

Student response system; English
6 27 0.782 2017 grammar learning; foreign language;
introductory course; digital system

Learning outcome; 2-year design-based
7 24 0.883 2020 study; nursing undergraduate; historical
control study; student achievement

Active blended learning; learning
8 18 0.903 2017 preference; engagement level; nutrition
education; descriptive cohort study

Learning motivation; classroom teaching
9 17 0.921 2015 method; cooperative learning model; own
device; knowledge skill

Various variable; learning readiness;
10 14 0.874 2015 middle school; teaching programing; off-
class activity completion
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4.3.2 Journal Co-citation

Journal co-citation analysis (Figure 7) highlights key academic exchange
platforms in flipped learning research. Prominent journals like "Computers &
Education" and "The Internet and Higher Education" are highly cited, marking
them as leading publications in educational technology and teaching method
innovations. This analysis aids researchers in choosing suitable publication
venues and shaping their research frameworks.
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Figure 7: Journal Co-citation

For educators, this analysis is crucial, pointing to major journals that feature
significant research and innovative practices in flipped learning and educational
technology. This information is invaluable for staying updated on field
advancements and ensuring the application of the most current and effective
educational strategies. Access to these key journals enables both researchers and
practitioners to engage with and contribute to the evolving landscape of flipped
learning methodologies and student engagement approaches.

Table 7 showcases the prominence of journals such as "Computers & Education"
and "The Internet and Higher Education" in the field of flipped learning. These
publications, known for their authority in e-learning, educational technology, and
internet-based educational models, play a central role in academic discourse and
are instrumental in presenting educational innovations and research findings.
The journal co-citation analysis helps researchers and educators pinpoint these
key journals, which are influential in shaping academic trends and developments
in flipped learning. This analysis serves as a valuable resource, offering essential
references for enhancing educational practices and research in the field.
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Table 7: Top 10 Most Cited Journals

Rank Journal Citation Years
frequency

1 Computers & Education 97 2015

The Internet and Higher Education 85 2015

3 Educational Technology Research and 66 2015

Development

4 British Journal of Educational Technology 61 2015

5 Flip You%" Classroom: Reach Every 54 2014
Student in Every Class Every Day

6 Computers in Human Behavior 53 2017

7 Educational Technology & Society 52 2015

8 Review of Educational Research 47 2017

9 Interactive Learning Environments 47 2019

10 The Journal of Economic Education 44 2014

Figure 8 shows cases of the top 20 journals with the most significant citation bursts
in the study of student engagement within flipped learning. Citation bursts
represent a notable increase in citations of articles from a specific journal over a
certain period (Chen et al., 2012). The "Journal of Computer Science in Teaching"
demonstrated the strongest burst from 2015 to 2018, indicating intense exploration
in combining flipped learning with computer science education during this period.
Additionally, journals such as "Business Education & Accreditation" and
"Educational Leadership" exhibited notable citation bursts between 2015 and 2020,
reflecting the increased relevance of business education and educational
leadership in the context of flipped learning models.

Top 20 Cited Journals with the Strongest Citation Bursts

Cited Journals Year Strength Begin End 2014 - 2023
JCOLL SCI TEACH 2015 4.68 2015 2018  ———
BUSINESS ED ACCREDIT 2015 3.92 2015 2019 e
EDUC LEADERSHIP 2015 2.95 2015 2020  ———
TEACH PSYCHOL 2016 3.5 2016 2020 e
MED TEACH 2016 3.5 2016 2020 —
INT REV ECON EDUC 2016 2.88 2016 2018 —

AM JPHYS 2016 2.35 2016 2018 P —
PRIMUS 2017 3.65 2017 2020 —
LEARNING ENV RES 2015 351 2017 2021 ——
INSTR SCI 2017 2.51 2017 2018 p—

REV FLIPPED LEARNING 2017 2.51 2017 2018 [ —
ASSESS EVAL HIGH EDU 2018 2.59 2018 2019 —
BRIT J EDUC PSYCHOL 2019 3.32 2019 2020 —
CHEM EDUC RES PRACT 2015 2.38 2019 2021 C—
ACT LEARN HIGH EDUC 2016 4.82 2020 2021 —
TEACH HIGH EDUC 2020 3.45 2020 2023 —
MED EDUC 2016 2.97 2020 2021 ——
JEDUC RES 2020 2.83 2020 2021 —
TECHNOL KNOWL LEARN 2018 3.25 2021 2023 ——
TEACH TEACH EDUC 2015 2.87 2021 2023 —

Figure 8: Journal Citation Burst Top 20
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4.5 Research Hotspots

4.5.1 Keyword Co-occurrence

The keyword co-occurrence and clustering analysis (Figure 9) provide valuable
insights into the prevailing themes and research priorities in flipped learning. By

identifying frequently co-occurring keywords, we can discern the main topics
and emerging trends within the field.

Keywords such as '"student engagement," "active learning," and "blended
learning" are central to flipped learning research, indicating a focus on enhancing
student involvement and integrating instructional strategies to improve learning
outcomes (Lo & Hew, 2020). Clusters around "digital tools," "self-regulation," and
"collaborative learning" reflect a growing interest in technology's role and self-
directed learning (Adhami & Taghizadeh, 2024; Esteban, 2024).
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Figure 9: Keyword Co-occurrence

Temporal analysis of keyword clusters (Figure 10) shows a shift from basic
implementation to nuanced studies on student engagement's cognitive and
emotional aspects (Sointu et al., 2023). Recent studies emphasize these holistic
benefits (Bond, 2020). The clustering analysis also identifies research gaps, such
as the long-term effects and scalability of flipped learning, indicating the need for
comprehensive studies on its efficacy and sustainability.
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Figure 10: Keyword co-occurrence clusters

The keyword co-occurrence cluster chart in Figure 10 delineates five predominant
thematic clusters within the domain of flipped learning research, elucidating a
spectrum of diverse investigative pursuits across various scholarly dimensions.
For instance, the focus on "student engagement" and '"learning motivation"
investigates the enhancement of student engagement and motivation through
flipped learning (Du et al.,, 2023). Similarly, research centered on "teaching
effectiveness" and '"learning engagement" delves into the impact of flipped
learning on learning outcomes and student achievement (Zainuddin, 2018).
Studies concentrating on "flipped learning" and "practical experience" explore the
innovative applications and practical challenges in flipped learning (Chiu, 2023;
Elmaadaway, 2018). Investigations revolving around "higher education" and
"educational environment" examine flipped learning's adaptability and
optimization in higher education settings (Al-Samarraie et al., 2020; McNally et
al., 2017). Additionally, research focusing on "flipped learning models" and
"educational technology" assesses various teaching models and technology
integration (Blau & Shamir-Inbal, 2017; Comber & Brady-Van den Bos, 2018; Lai
etal., 2021).

These thematic clusters demonstrate the field's diversity and interdisciplinary
nature, providing a robust academic base for further research. This
comprehensive framework enables the exploration of topics ranging from
instructional strategy efficacy to technology integration in educational settings,
guiding the development of more effective and engaging flipped learning
practices.

Table 8 highlights key terms in flipped learning and student engagement. "flipped
learning" is notably prominent, with a high citation frequency (76) and centrality
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index (0.15), confirming its central role in research. "performance" and
"engagement" are also significant, with citation frequencies of 39 and 37 and
centrality indexes of 0.16 and 0.25, respectively, emphasizing their connection to
pedagogy effectiveness and student participation. These terms, along with others,
define critical research directions and underscore flipped learning's effectiveness
in enhancing engagement and outcomes.

Table 8: High Frequency Keywords

Rank Keyword Frequency Centrality Year
1 flipped learning 76 0.15 2017
2 performance 39 0.16 2015
3 engagement 37 0.25 2015
4 classroom 27 0.18 2015
5 student engagement 27 0.09 2014
6 higher education 27 0.02 2017
7 flipped learning 23 0.1 2017
8 motivation 21 0.15 2018
9 impact 20 0.14 2016
10 education 18 0.14 2017

Keyword clustering analysis elucidates the thematic concentrations within a
research domain. Figure 10, depicting the keyword clustering related to student
engagement in flipped learning, reveals discernible academic pursuits in this
educational innovation. The data demonstrates a robust centrality for "flipped
learning" (cited 76 times, centrality of 0.15), accentuating its significance within
the scholarly landscape of pedagogical methodologies. Successively,
"performance" (cited 39 times, centrality of 0.16) and "engagement" (cited 37 times,
centrality of 0.25) are prominent, reflecting their interconnectedness with
measures of educational outcomes and student involvement within this
educational framework.

Table 9 shows the occurrence and frequency of keywords in 10 clusters from 2017
to 2020, indicating a consistent academic focus on certain themes. The "Active
Learning" cluster emphasizes the importance of student engagement, higher
education, and flipped learning, reflecting deep investigation into participative
learning environments' effectiveness in higher education. A modularity Q value
greater than 0.3 indicates a significant clustering structure (Chen, 2006). The
clusters' modularity Q (0.4485) and average silhouette (0.7552) values
demonstrate clear structure and consistency, signifying focused academic
discussions on flipped learning's impact on student engagement and outcomes.
This indicates that research in flipped learning is centered on active learning
strategies, evaluating student and teacher experiences, and integrating
technology and design strategies to enhance teaching and learning outcomes.
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Table 9: Details of Keyword Clusters

Rank | Size

Silhouette

Year

Label (LLR)

0.785

2019

Augmented reality; game-based learning; creative
thinking; English vocabulary acquisition; behavioral
engagement; cooperative learning; learning behavior

engagement; empirical study; college English;
behavioral engagement

0.78

2018

Active learning; digital systems; student perception;

logic functions; digital circuits | distance education;

improving classroom teaching; online learning; data
science applications; capstone design course

0.752

2019

Learning strategies; improving classroom teaching;
pedagogical issues; motivational model; student
engagement; transformative learning; active learning;
reflective learning; sustainable development

0.627

2019

Academic performance; artificial intelligence; music

education; intelligent learning systems; partial least

squares; behavioral engagement; education setting;

cognitive engagement; teaching strategies; student
learning

0.716

2019

Virtual simulation platform; clinical biochemistry;
practical course; inverted methodology; education;
motivation; video; feedback; skills

0.79

2019

Collaborative learning; capstone design course;
learning strategies; virtual reality; grammar; student
engagement; k-12 education; student learning
outcome; student motivation; teaching time

0.772

2017

Student-centered learning; organic chemistry;
computer-based learning; second-year undergraduate;
web-based learning; cognitive load; conference;
model; lecture; implementation

0.76

2018

Student perception; comparative study; face-to-face
learning; student performance assessment; online
learning; sustainable education; transformative
learning; course evaluation; inverted classroom;
motivational model

0.887

2019

Engagement; taxonomy; technology; performance;
model; academic achievement; control-value theory;
behavioral engagement; engagement; learners

10 3

0.99

2020

Upper-division undergraduate; curriculum; distance
learning; self-instruction; non-major courses

Using CiteSpace's "Burstness" feature (Chen et al., 2012), this study analyzes the
top 18 keywords in Figure 11 to demonstrate their shifts in attention over time.
The figure indicates that while the overall burst strength of keywords is
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significant, the differences among them are not substantial, suggesting that
various themes in flipped learning received similar attention. Keywords like
"Organic Chemistry," "Lecture," and "Model" gained increased attention in 2015,
peaking in 2016-2017, but then rapidly declined. This trend highlights that
themes such as "Organic Chemistry" drew significant interest regarding their
adaptability to flipped learning, whereas foundational concepts like "Lecture"
and "Model" appeared early but had a shorter span of sustained attention. The
burst intensity of these keywords reflects the academic community's enthusiasm
and ongoing efforts in exploring student engagement in flipped learning.

Top 18 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2014 - 2023
organic chemistry 2015 1.93 2015 2016
lecture 2015 1.69 2015 2017 .
model 2015 1.59 2015 2017
student performance 2016 1.55 2016 2017 p—
instructional design 2016 1.32 2016 2019 —
teaching/learning strategies 2016 0.99 2016 2019 ——
attitudes 2017 1.21 2017 2018 p—
flipped classroom model 2017 1.04 2017 2018 —
chemistry 2017 1.04 2017 2018 —
flipped class 2018 1.32 2018 2019 p—
cooperative learning 2018 1.32 2018 2019 p—
experience 2017 1.29 2018 2019 pra—
science 2018 1.24 2018 2019 p—
efficacy 2018 1.06 2018 2019 p—
english 2019 1.36 2019 2020 —
teachers 2021 1.36 2021 2023 a—
online 2021 1.36 2021 2023 ——
self determination theory 2021 1 2021 2023 —

Figure 11: Keyword Burst

The keyword timeline (Figure 12) outlines the evolution of research on student
engagement within flipped learning models. From 2014, research initially focused
on "flipped class," "active learning," and "student engagement," transitioning to
cognitive load and motivation studies between 2017 and 2018. Post-2019,
"gamification" and "collaborative learning" emerged, indicative of integrating
interactive and group learning strategies, responding to demands for remote
education spurred by the COVID-19 pandemic. This historical timeline provides
a narrative of changing research interests and the redefinition of educational
strategies in flipped learning.

http:/ /ijlter.org/index.php/ijlter



256

T TV —
.......
gth=1)
LRF=30,L/N=10,LBY=5,e=10
0.0436)
y Q=0.4485
Mean Silhouette $=0.7519
rmonic Mean(Q, $)=0.5619
" e o ) R o #0 flipped class
efficacy
achievemant .« ment
technok attitude’s itive Bngagémer
acilonrs & e motivatidn e learning
° e - 2 teaching/le
) @ 50 #3 academic performance
P edu: Ndedrgh « g
° - aQ ¥4 clinical biochemistry
PageMEnt (X & ° #5 collaborative learning
by gamifica
%ﬂ'orm.\mxﬂ’n(';nlnn\ #6 organic (hemislry
lectury’ 55
cognitive 188d
clas$Oom 0 > o #7 sustainable education

impact experience <°¢9¢

Figure 12: Keyword Timeline

5. Discussion and Implications

5.1 Discussion

This study used the CiteSpace tool to analyze central themes and trends in student
engagement within flipped learning models from 2014 to 2023. By examining
literature from the Social Sciences Citation Index (SSCI) database, the research
aimed to uncover key themes and collaborative networks in student engagement
in flipped learning. This method provides insights into the evolving dynamics of
this field and highlights significant scholarly contributions.

5.1.1 Core Themes and Trends

This study expands on existing theories of student engagement and flipped
learning, providing empirical evidence and identifying new research directions.
It highlights the critical roles of student interaction, learning motivation, and
educational technology in flipped learning environments. Increased interaction
in flipped classrooms correlates positively with understanding and retention,
aligning with social learning theories (Archambault et al., 2022; Gopinathan et al.,
2022). Flipped learning also boosts intrinsic motivation by offering autonomy and
engaging activities, as supported by the Self-Determination Theory (Ryan & Deci,
2020). Educational technology, such as video lectures and online quizzes,
enhances cognitive engagement and flexible teaching methods (Jeong & Hmelo-
Silver, 2016; Sugden et al., 2021). The co-citation analysis indicates that mainland
China and the United States lead in flipped learning research, emphasizing the
importance of geographical context in global educational practices (Dimmock,
2020).
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5.1.2 Leading Contributors and Key Publications

Using the CiteSpace analytical tool, this study identified prominent scholars and
institutions that have significantly influenced the discourse on flipped learning
models, particularly focusing on student engagement. Over the last ten years,
contributors such as the University of Hong Kong and scholars like Hew Khe
Foon have been pivotal in advancing this field. Leading journals, notably
"Computers & Education" and "The Internet and Higher Education," have played
crucial roles in disseminating research findings that extend the boundaries of
flipped learning practices. Despite high activity levels from certain researchers
and institutions, the study's analysis of collaboration density suggests that there
is substantial potential for increased collaborative efforts to enrich this area of
academic study further.

5.1.3 Evolution of Collaboration Patterns

This study provides a detailed analysis of the shifts in research focus and
collaborative patterns within the flipped learning domain, particularly regarding
student engagement from 2014 to 2023. The data reveals a significant
enhancement of international cooperation networks, with the collaboration
between Mainland China and the United States standing out. This reflects the
broader trend of globalization in educational research, emphasizing the vital role
that cross-cultural and multi-disciplinary cooperation plays in propelling
educational innovations.

Despite notable increases in collaboration in certain regions and among specific
research teams, the overall network of inter-institutional collaborations remains
relatively sparse. This finding suggests that while there has been significant
progress in fostering international research ties, there remains considerable
opportunity to expand and deepen these relationships (Chen, 2016). For instance,
scholars like Carr and colleagues have suggested that interdisciplinary and
international cooperation will become increasingly critical in future research
(Carr et al., 2018). To this end, subsequent studies should aim to strengthen cross-
institutional networks within flipped learning to enhance innovation and
facilitate global knowledge sharing.

5.1.4 Shift in Research Focus

The study identifies a shift in research focus within student engagement in
flipped learning, transitioning from theoretical foundations to practical
applications. Initially, research concentrated on defining flipped learning and its
theories (Birgili et al., 2021), while recent trends emphasize exploring students'
experiences, cognitive adaptability, motivation, and learning outcomes in actual
teaching scenarios (Lai et al., 2021; Terrenghi et al., 2019; White et al., 2017). This
shift signifies a move towards empirical research and the practical
implementation of flipped learning, aligning with the broader trend in
educational research.
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5.2. Implications

5.2.1 Theoretical Implications

By combining empirical findings with established theoretical frameworks such as
the Self-Determination Theory and social learning theories, our research
advances the understanding of how flipped learning environments foster
different dimensions of student engagement. This integration provides a nuanced
view of the relationship between flipped learning and student motivation,
interaction, and cognitive engagement. The co-citation analysis underscores the
leading roles of China and the United States in the research on flipped learning.
This highlights the importance of cultural and educational contexts in shaping
research outputs and strategies for student engagement. Understanding these
geographical dynamics can inform the global application of flipped learning
practices (Bishop & Verleger, 2013; Huang et al., 2019)(Huang & Bishop &
Verleger, 2013). These insights contribute to the theoretical discourse by offering
a global perspective on how diverse educational settings adopt and benefit from
flipped learning models.

5.2.2 Practical Implications

The findings of this study offer practical recommendations for educators and
policymakers aiming to enhance the implementation and impact of flipped
learning. Effective integration of educational technology and the promotion of
student autonomy is critical for maximizing the benefits of flipped learning. This
study suggests that leveraging digital tools and encouraging self-regulated
learning can significantly enhance student engagement and learning outcomes.
Ongoing professional development for educators is essential to adapt to evolving
instructional methods and technologies. Providing teachers with the necessary
training and support can foster more engaging and productive learning
environments (Lo & Hew, 2020). Additionally, increasing collaboration among
institutions is vital for advancing research in flipped learning. Collaborative
efforts can lead to the pooling of diverse expertise, fostering innovation and
comprehensive research outcomes (Beck et al., 2022). Establishing collaborative
research grants, organizing joint academic conferences, and creating online
platforms for sharing data and methodologies are key strategies to foster stronger
networks and enhance the quality and impact of research. This research uniquely
contributes by offering a detailed bibliometric analysis that identifies key research
trends and hotspots in flipped learning. By highlighting the roles of collaboration
and geographical influence, the study provides new perspectives on the
dynamics of educational research and practice. Integrating empirical data with
theoretical frameworks advances our understanding of how flipped learning
impacts student engagement and educational outcomes. These insights are
invaluable for designing effective flipped learning environments and guiding
future research directions.

5.3 Limitations and Future Research Directions

5.3.1 Limitations

This study contributes valuable insights into student engagement in flipped
learning, yet it has certain limitations. Firstly, the research primarily relies on
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literature from the Social Sciences Citation Index (SSCI) database. While SSCI
encompasses a wide range of high-quality academic articles, it does not cover all
relevant research in the field. Secondly, covering the period from 2014 to 2023, the
study might not fully capture the most recent trends and developments in the
field. Thirdly, despite involving international collaboration, the study may not
fully represent the diversity of flipped learning across different cultures and
educational systems. Lastly, while quantitative methods were employed to
ensure data objectivity and replicability, this approach limits a deeper qualitative
understanding of student engagement in flipped learning, particularly in terms
of individual experiences and deeper motivational aspects.

5.3.2 Future Research Direction

Future research should investigate principals' strategies, resource provision,
policy formulation, and professional growth support for teachers in flipped
learning (Alias et al., 2020). Practical evaluation of flipped learning across
disciplines and levels, particularly for students with diverse needs, is necessary
(Yan et al., 2023). Examining international research networks and cross-cultural
collaboration in flipped learning is crucial (Lawter & Garnjost, 2021)(Kumi-
Yeboah & Amponsah, 2023). Comparative studies on the adaptability and
effectiveness of flipped learning in different cultural contexts can help tailor
teaching strategies (Aguilar-Cruz & Xiang, 2023). Exploring educational
leadership in technology integration, drawing on findings from the COVID-19
pandemic, can also provide valuable insights (Hamzah et al., 2021).

6. Conclusion

This study provides a detailed examination of student engagement in flipped
learning environments through a comprehensive bibliometric and visualization
analysis. Using CiteSpace to map the intellectual landscape, it identified key
trends and hotspots, revealing hidden patterns and relationships within the
literature. Critical themes such as student interaction, learning motivation, and
educational technology were highlighted, emphasizing the importance of
effective technology integration and promoting student autonomy. These insights
are invaluable for educators and policymakers aiming to enhance student
engagement in flipped learning environments.

The study underscores the significance of collaboration and geographical
influences in shaping research in this field. The active roles of China and the
United States illustrate the impact of cultural and educational contexts on
research outputs and strategies. Stronger cross-institutional and cross-cultural
cooperation can build robust networks, enhancing the quality and impact of
research. Contributions from diverse cultural contexts enrich the understanding
and implementation of flipped learning models, emphasizing the need for
tailored approaches to various educational settings.

Furthermore, this research integrates empirical findings with theoretical

frameworks grounded in constructivist and engagement theories. It reaffirms the
importance of student engagement through behavioral, emotional, and cognitive
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dimensions, aligning with Bloom's taxonomy and active learning principles. By
reallocating in-class time for active learning exercises, flipped learning
significantly enhances cognitive engagement and critical thinking (Howell, 2021;
Olivan-Blazquez et al., 2023). The validity and reliability of the findings were
ensured through rigorous methodologies, including co-citation analysis and
burst detection (Huang et al., 2023; Trujillo & Long, 2018). This comprehensive
approach provides a deeper understanding of the complexities and potential of
flipped learning environments, guiding future studies and informing practical
applications in education.
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