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 This study employs bibliometric analysis to map the evolution and 

dissemination of flipped classroom methodologies in educational 

research, with a focus on its implementation in K-12 and higher 

education. Using VOSviewer to analyze data extracted from major 

academic databases, we identified key trends, collaborations, and 

thematic concentrations within the literature from 2004 to 2023. The 

results highlight the flipped classroom as a central node interconnected 

with digital education technologies such as MOOCs and online 

learning platforms, indicating its pivotal role in transforming 

traditional educational paradigms into more student-centered 

approaches. The analysis reveals a strong link between flipped 

classrooms and improved engagement and adaptability in various 

educational settings, emphasizing the model's versatility. However, 

gaps remain in equitable access to technology and comprehensive 

assessments of long-term impacts, suggesting directions for future 

research and policy development. This study provides foundational 

insights for educators, policymakers, and researchers aiming to 

optimize and expand flipped classroom practices. 
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1. INTRODUCTION 

The flipped classroom model, an 

innovative educational strategy that reverses 

conventional teaching methods by providing 

instructional information outside the 

classroom, has acquired considerable 

popularity in K-12 education during the last 

decade. This strategy transfers direct 

instruction from the communal learning 

environment to the individual learning 

context, predominantly via digital platforms, 

thereby enabling classroom time to be 

devoted to interactive activities that enhance 

understanding [1]. The implementation of this 

model has been enabled by technological 

improvements and the increasing availability 

of digital resources, which have transformed 

educators' approaches to curriculum design 

and execution [2]. 

A fundamental aspect of the flipped 

classroom is the focus on student-centered 

learning. By redistributing lecture time to 

homework and utilizing classroom time for 

practical activities, students obtain 

individualized support from educators and 

enhance collaboration with classmates [3]. 

This approach has been documented to 
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improve student engagement and motivation, 

as learners arrive in class ready to apply their 

information realistically [4]. Moreover, the 

ability to access instructional content at an 

individual’s own pace can cater to varying 

learning rates and styles, possibly 

diminishing educational disparities among 

students [5]. 

Nonetheless, the execution of flipped 

classrooms presents certain obstacles. 

Educators must dedicate considerable time 

and effort to devising and producing 

interesting, high-caliber content for student 

interaction beyond the classroom. 

Furthermore, the efficacy of the flipped 

paradigm is largely contingent upon student 

access to technology and the internet, which 

may pose a considerable obstacle in under-

resourced regions [6]. Educators must also 

reconfigure their in-class activities to properly 

utilize the preparatory work completed by 

students, a shift that may not always be 

smooth or instinctive. 

The literature indicates diversity in 

the efficacy of flipped classrooms, with 

studies presenting inconsistent results 

regarding academic achievement across 

various disciplines and student demographics 

[7]. Some research demonstrates improved 

test scores and increased student satisfaction, 

while other studies reveal minimal or no 

enhancement compared to traditional 

teaching methods, indicating that the 

advantages of flipped classrooms may be 

contingent upon contextual factors such as 

implementation quality, student 

preparedness, and subject matter [8]. 

Despite the increasing prevalence of 

the flipped classroom model in K-12 

education, a substantial gap persists in 

comprehensively assessing the extent and 

efficacy of its implementation across various 

locations and educational contexts. The 

conflicting results in current literature 

highlight the necessity for an extensive 

bibliometric analysis to delineate the 

academic landscape, evaluate the growth of 

research, and pinpoint the prevailing themes 

and deficiencies in the examination of flipped 

classrooms. This insight is essential for 

guiding future research and instructional 

methodologies. This study aims to provide a 

bibliometric analysis of the literature on 

flipped classrooms in K-12 education, 

spanning from its inception to the present. 

The objective is to analyze the trends in 

research, including publication volumes, 

predominant themes, methodological 

approaches, and the geographic distribution 

of studies. This will offer a structured 

overview of the research landscape, highlight 

the evolution of flipped classroom practices, 

and suggest areas for further investigation to 

enhance its implementation and outcomes. 

2. LITERATURE REVIEW 
2.1 Evolution and Pedagogical 

Foundations of the Flipped 

Classroom 

The concept of the flipped 

classroom has undergone 

considerable evolution since its 

original inception. This signifies a 

transition from conventional teaching 

methods, characterized by direct 

instruction in the classroom, to a 

progressive model in which primary 

content acquisition takes place 

independently outside of class, 

facilitating interactive and 

collaborative learning experiences 

during class time [1]. This educational 

transition is based on constructivist 

ideas that highlight active learning 

and the learners' responsibility in 

developing their own comprehension 

from educational experiences [9]. The 

flipped approach utilizes technology 

innovations to provide instructional 

content via videos, podcasts, and 

other digital formats, enabling self-

directed learning prior to students 

participating in problem-solving 

tasks during class [2]. 

2.2 Academic Performance and Student 

Engagement 

Studies on the flipped 

classroom concept indicate it may 

enhance student engagement and 

academic achievement. A study by [3] 

shown that the flipped approach not 

only improved student interaction 



The Eastasouth Journal of Learning and Educations (ESLE)            

Vol. 2, No. 03, November 2024, pp. 188-199 

 

190 

but also provided additional time for 

practical activities, hence potentially 

improving learning results. A meta-

analysis by [6] corroborated that 

active learning practices, integral to 

the flipped classroom, enhance 

students' academic achievement in 

science, engineering, and 

mathematics. These findings are 

supported by empirical research, like 

the study by [7], which observed 

enhancements in student happiness 

and perceived learning when 

standard lectures were substituted 

with interactive class activities. 

2.3 Technological Integration and 

Accessibility 

The successful execution of 

the flipped classroom relies 

significantly on the incorporation and 

availability of technology. [4] 

underscored the imperative for 

educators and pupils to possess 

access to dependable internet and 

appropriate equipment. This 

requirement may result in inequities 

in educational possibilities, especially 

for pupils in low-income or rural 

regions with restricted access to 

technology [6]. Notwithstanding 

these limitations, the incorporation of 

technology in education has 

demonstrated an enhancement in 

accessibility to resources that were 

once inaccessible to certain student 

demographics, hence providing a 

possible equalizing impact [8]. 

2.4 Challenges and Teacher Preparedness 

Implementing the flipped 

classroom approach entails various 

problems, especially with the 

heightened workload for educators 

and the necessity for substantial 

alterations in classroom management 

and instructional design. Educators 

must create or select superior digital 

resources and reorganize 

conventional classroom tasks to 

enhance interactivity and 

collaboration [5]. The efficacy of this 

paradigm hinges on educators' 

capacity to effectively persuade 

students to prepare before to class 

and engage actively during class 

sessions. This modification 

necessitates comprehensive 

professional development and 

assistance for educators adapting to 

this approach [4]. 

2.5 Student Readiness and Adaption 

The shift to a flipped 

classroom necessitates modifications 

from both educators and students, 

who may differ significantly in their 

preparedness for autonomous 

learning beyond the classroom. 

Research has underscored the 

significance of student motivation, 

self-regulation, and good time 

management as essential elements 

affecting the effectiveness of the 

flipped paradigm [7]. Cultural 

influences may influence students' 

adaptation to and acceptance of this 

paradigm, as traditional educational 

norms can affect their perceptions 

and involvement with flipped 

learning approaches [10]. 

 

3. METHODS 
3.1 Bibliometric Analysis Approach 

 This study employs a 

bibliometric analysis to explore the 

scholarly landscape of flipped 

classroom implementation in K-12 

education. Bibliometric analysis is a 

statistical method used to 

quantitatively assess the breadth and 

impact of literature in a specific 

research domain. This approach 

enables the identification of seminal 

works, key themes, and research gaps 

by analyzing patterns of publication 

activity, citation frequencies, and co-

authorship networks among the 

relevant academic articles (Ellegaard 

& Wallin, 2015). 

3.2 Data Collection 

The data for this bibliometric 

analysis was extracted from Scopus 

database. This platform was chosen 

due to its extensive indexing of 
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educational journals that provide a 

robust representation of the research 

on flipped classrooms. The search 

was conducted using the following 

keywords and Boolean operators: 

("flipped classroom" OR "inverted 

classroom") AND ("K-12" OR 

"primary education" OR "secondary 

education"). The time frame for the 

collected publications was set from 

2004, when the term "flipped 

classroom" first emerged, to the 

present. 

3.3 Inclusion and Exclusion Criteria 

Publications were included 

based on the following criteria: 

1. Articles published in peer-

reviewed journals. 

2. Studies focusing on the 

implementation of the 

flipped classroom in K-12 

education. 

3. Articles written in English. 

Exclusion criteria were: 

1. Non-peer-reviewed articles, 

such as conference 

proceedings, book chapters, 

and editorials. 

2. Studies that did not explicitly 

address the flipped 

classroom model or its 

variants. 

 

3. Duplicate records between 

the databases. 

3.4 Data Analysis Procedures 

The collected data was 

analyzed using VOSviewer software 

for creating and viewing bibliometric 

maps. The following analyses were 

conducted: 

1. Co-citation analysis, to 

identify the most frequently 

cited publications in the 

dataset and determine the 

foundational literature 

within the field. 

2. Co-authorship analysis, to 

explore the collaboration 

patterns among authors and 

country, highlighting the 

most influential researchers 

and centers of academic 

activity. 

3. Keyword co-occurrence 

analysis, to identify the 

prevalent themes and trends 

in the literature over time. 

Keywords from titles and 

abstracts were used to map 

the thematic structure of the 

research domain. 

4. RESULTS AND DISCUSSION 
4.1 Results 

a. Bibliometric Overview 

 

Table 1. Bibliometric Overview 

Metrics Data Information 

Publication years  2004-2023 

Citation years  20 

Papers 52 

Citations 1084 

Cites/year 54.20 

Cites/paper 20.85 

Cites/author 582.58 

Papers/author 31.51 

Authors/paper 2.10 

h-index 12 

g-index 32 

hI,norm 10 

hI,annual 0.50 

hA, index 7 

Paper with ACC > = 1,2,5,10,20:18,17,8,3,1 

Source: Output Publish or Perish, 2024  
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Table 1 presents a 

bibliometric overview of the 

research on flipped classrooms 

from 2004 to 2023, revealing a 

range of metrics that indicate the 

influence and distribution of the 

scholarly work in this area. Over 

the span of 20 years, 52 papers 

have been published, 

accumulating a total of 1,084 

citations. This results in an 

average of 54.20 citations per 

year, demonstrating the growing 

relevance of flipped classroom 

research in educational settings. 

Each paper has been cited on 

average 20.85 times, highlighting 

their impact within the academic 

community. The h-index, a metric 

indicating that at least 12 papers 

have received 12 or more 

citations, suggests a solid 

foundation of influential 

research. The g-index further 

supports this, with a value of 32, 

indicating that the most cited 32 

papers have together received at 

least 1,024 citations. The 

normalized and annualized 

variations of the h-index, hI,norm 

and hI,annual, are 10 and 0.50, 

respectively, offering a 

normalized perspective on 

citation impact relative to the 

number of years since 

publication. The hA index at 7 

suggests moderate author impact 

based on citation performance. 

Moreover, the breakdown of 

papers with accumulated cited 

counts (ACC) shows a good 

spread, with 18 papers receiving 

at least 1 citation, and one paper 

receiving at least 20, 

underscoring a degree of 

concentrated citation among a 

subset of the research corpus. 

 

b. Citation Analysis 

Table 2. Most Cited Article 

Citations Author and Year Title 

425 [11] 

A critical review of flipped classroom challenges in 

K-12 education: possible solutions and 

recommendations for future research 

91 [12] 

Investigating the Potential of the Flipped 

Classroom Model in K-12 ICT Teaching and 

Learning: An Action Research Study 

84 [13] 
The Transformational Potential of Flipped 

Classrooms: Different Strokes for Different Folks 

80 [14] 

An Action Research Study from Implementing the 

Flipped Classroom Model in Primary School 

History Teaching and Learning 

77 [15] Flipped Learning in the Workplace. 

72 [16] 
A flipped CS0 classroom: applying Bloom's 

taxonomy to algorithmic thinking 

34 [17] 

An immersive flipped classroom for learning 

Mandarin Chinese: design, implementation, and 

outcomes 

34 [18] 

I2Flex: The Meeting Point of Web-Based Education 

and Innovative Leadership in a K–12 International 

School Setting 

27 [19] The Future of Technology in Education 

26 [20] 
Flipping the classroom in an undergraduate sports 

coaching course 

Source: Output Publish or Perish, 2024 
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c. Co-Authorship Analysis 

 
Figure 1. Authorship Network 

Source: Data Analysis, 2024 

 

In the depicted author 

collaboration network, the red 

cluster emerges as a central hub, 

prominently featuring frequent 

collaborators such as Hew K.F. 

and Zhang S., suggesting a focus 

on foundational aspects or a 

specific thematic approach within 

the field. The green cluster, 

including authors like Katz A. 

and Brown T.M., shows 

considerable interlinking, likely 

indicating a specialization in a 

particular area of study. The blue 

cluster involves authors such as 

Chen X. and Long T., who may be 

concentrating on a distinct but 

related line of inquiry or 

representing a geographical 

subgroup within the research 

community. The various inter-

cluster connections, such as those 

between Hew K.F. in red and Lo 

C.K. in green, highlight the 

interdisciplinary nature of 

collaborations, bridging diverse 

focus areas within the broader 

research field. 

 
Figure 2. Country Network 

Source: Data Analysis, 2024
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This VOSviewer 

visualization illustrates the 

international collaboration 

network among various countries 

based on academic research or 

projects. The network shows the 

United States as a central hub, 

heavily connected with other 

countries including China, 

Taiwan, Hong Kong, and Macao, 

indicating a high level of 

collaboration in research or 

academic projects between these 

nations. The links between 

countries such as Canada, the 

United Kingdom, Australia, 

Greece, and Norway, although 

less dense than those with the 

United States, signify additional 

active collaboration channels. 

d. Keyword Co-Occurrence 

Analysis 

 
Figure 3. Network Visualization 

Source: Data Analysis, 2024 

 

Table 3. Item of Each Clusters 

Cluster Items Description 

Red Education, moocs, k-12, 

societies and institutions, 

teaching, massive open 

online course, education 

computing 

This cluster focuses on the broader context of 

educational settings, encompassing a range of 

formats and institutions. It includes items such as 

Education, MOOCs, K-12, societies and 

institutions, teaching, massive open online 

course, and education computing. This suggests 

a thematic concentration on the organizational 

and infrastructural aspects of educational 

delivery, highlighting traditional and innovative 

platforms like MOOCs that facilitate widespread 

educational access and participation. 

Purple Flipped classroom, online 

learning 

The Purple cluster centers directly on the flipped 

classroom model and its integration with online 

learning environments. This cluster specifically 

addresses the technological and methodological 

adaptations in educational practices that facilitate 

flipped learning, underscoring the role of digital 

platforms in supporting the shift from traditional 

teaching methods to more interactive, student-
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Cluster Items Description 

centered learning experiences outside the 

traditional classroom setting. 

Blue High education, flipped 

learning, mathematic 

education 

This cluster pertains to the application of the 

flipped classroom and flipped learning models 

within higher education settings, with a 

particular focus on disciplines such as 

mathematics. It explores the impact and efficacy 

of flipped instructional strategies in enhancing 

learning outcomes in higher education 

environments, often characterized by more 

specialized content demands and mature learner 

groups. 

Green k-12 education, motivation, 

achievement, students, 

experimental groups 

The Green cluster explores the effects of flipped 

classroom implementations in K-12 settings on 

student motivation and achievement. It likely 

examines both qualitative and quantitative 

outcomes from experimental groups, providing 

insights into how this educational model affects 

learner engagement and academic success in 

primary and secondary education. 

Yellow Curricula, computational 

thinkings, application 

programs 

This cluster examines the curricular designs that 

incorporate computational thinking and the use 

of application programs in educational contexts. 

It likely focuses on how curricula are being 

adapted to include technological competencies 

that support problem-solving and analytical 

skills across various subjects, emphasizing the 

integration of technology in educational 

paradigms to enhance learning and adaptability 

in digital-age competencies. 

 

 
Figure 4. Overlay Visualization 

Source: Data Analysis, 2024 

 

This VOSviewer 

visualization maps out the 

thematic network of terms related 

to educational research, focusing 
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particularly on the concept of the 

flipped classroom and its various 

connected topics. The largest 

node, labeled "flipped 

classroom," suggests that this is a 

central theme in the dataset, 

indicating significant research 

interest and publication volume. 

This node is densely connected to 

other significant nodes such as 

"K-12 education," "students," and 

"online learning," highlighting 

the broad application of the 

flipped classroom concept in 

diverse educational settings and 

modalities. 

The color gradient from 

blue to yellow in the nodes 

represents the timeline of 

research focus from 2016 to 2022. 

It is evident that newer topics like 

"computational thinkings" and 

"high educations" are colored in 

lighter shades, suggesting a more 

recent focus in research, 

potentially accelerated by the 

increased need for remote and 

digital education solutions 

following global shifts in 

educational practices. The 

connectivity between "online 

learning" and "flipped classroom" 

underscores the integration of 

digital platforms with innovative 

teaching methodologies, which 

has likely been a focal point of 

recent educational research and 

practice. The network also shows 

secondary clusters that include 

terms like "MOOCs," "teaching," 

and "educational computing," 

which are interconnected 

predominantly with the central 

themes but also maintain specific 

sub-domain focuses. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Density Visualization 

Source: Data Analysis, 2024 

 

This VOSviewer 

heatmap visualization illustrates 

the density of research topics 

related to educational methods, 

particularly highlighting "flipped 

classroom" as a focal area within 

the academic discourse. The 

concentration of warmer colors 

around "flipped classroom," and 

extending towards related terms 

like "k-12 education," "students," 

and "online learning," indicates a 

high density of research and 

discussion in these areas. This 
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suggests that the flipped 

classroom concept is not only 

central but also highly 

interconnected with practical 

applications in K-12 settings and 

online education environments, 

reflecting its importance and 

prevalence in contemporary 

educational research. 

Surrounding the core of the 

flipped classroom, cooler colors 

extend out towards the 

peripheries where terms like 

"mathematics education," 

"MOOCs," and "educational 

computing" are positioned. The 

gradient from warm to cool 

colors represents a decrease in 

thematic concentration but 

highlights the broad reach and 

influence of flipped classroom 

methodologies across various 

educational disciplines and 

technologies. 

4.2 Discussion 

a. Integration of Flipped 

Classrooms in K-12 and Higher 

Education 

The central position of 

"flipped classroom" within the 

network analysis indicates its 

significant impact on educational 

methodologies over the past two 

decades. The close association 

with "K-12 education" and 

"students" underlines its 

widespread adoption at primary 

and secondary education levels. 

However, its linkage with "higher 

education" and "online learning" 

suggests that the flipped 

classroom model is also 

becoming a pivotal element in 

tertiary education and e-learning 

environments. This dual presence 

underscores the versatility of 

flipped classrooms and their 

adaptability to different 

educational settings and learner 

needs. The integration of 

technology, as indicated by 

connections to "educational 

computing" and "MOOCs," 

highlights the role of digital tools 

in facilitating flipped classroom 

approaches. The necessity for 

robust digital platforms that can 

support video lectures, 

interactive content, and 

collaborative tools is evident, 

pointing to an ongoing 

convergence between 

educational technology and 

pedagogical strategies. This 

integration not only enhances 

access to education but also 

promotes active learning and 

student engagement, which are 

critical for the success of flipped 

classrooms. 

b. Research Gaps and Emerging 

Trends 

Despite the broad 

adoption and apparent success of 

flipped classrooms, the 

bibliometric analysis reveals 

certain gaps and emerging 

trends. For instance, the growing 

focus on "online learning" reflects 

a shift precipitated by global 

challenges such as the COVID-19 

pandemic, which forced a rapid 

transition to remote teaching 

models. This shift suggests that 

future research should explore 

the long-term impacts of these 

models on educational outcomes 

and equity, particularly in under-

resourced areas where access to 

technology may be limited. 

Furthermore, the less dense areas 

of the network, such as 

"computational thinking" and 

"application programs," indicate 

emerging fields that are 

beginning to intersect with 

flipped classroom 

methodologies. As 

computational thinking becomes 

more integrated into various 

curricula, understanding how 

flipped classroom strategies can 
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enhance teaching in STEM 

subjects could be a valuable area 

of investigation. 

4.3 Implications for Educational 

Practice and Policy 

The findings from this study 

have several implications for 

educational practice and policy. First, 

the need for teacher training and 

professional development is critical. 

As flipped classrooms require a 

significant shift in instructional 

design and delivery, educators must 

be equipped with the skills and 

knowledge to effectively implement 

this model. Policy makers and 

educational leaders should consider 

investing in comprehensive training 

programs that address both the 

technological and pedagogical 

aspects of flipped classrooms. Second, 

the reliance on technology 

underscores the need for policies that 

ensure equitable access to digital 

resources. This is particularly 

important in less affluent regions or 

among disadvantaged communities 

where lack of access to technology 

could widen educational disparities. 

Policies aimed at reducing this digital 

divide are crucial for the inclusive 

adoption of flipped classroom 

methodologies. 

4.4 Future Research Directions 

Based on the analysis, several 

directions for future research can be 

proposed. Longitudinal studies that 

examine the long-term effects of 

flipped classrooms on student 

learning outcomes, teacher 

satisfaction, and educational equity 

are needed. Such studies could help 

determine the sustainability of 

flipped classrooms and their impact 

on academic achievement across 

diverse educational contexts. 

Additionally, comparative studies 

that evaluate the effectiveness of 

flipped classrooms relative to 

traditional teaching methods in 

various disciplines could provide 

deeper insights into where and how 

this model can be most effectively 

applied. Exploring the psychological 

and social impacts of flipped 

classrooms, such as student 

motivation, anxiety, and interaction, 

would also contribute valuable 

perspectives to the existing literature. 

5. CONCLUSION 

The bibliometric analysis conducted 

in this study has elucidated the significant 

expansion and integration of the flipped 

classroom model within educational research, 

particularly highlighting its growing 

application in both K-12 and higher education 

settings. The visual and thematic mappings 

from VOSviewer have shown that flipped 

classrooms are not only central to modern 

educational strategies but are also 

increasingly linked with digital learning 

technologies, reflecting a shift towards more 

interactive, student-centered learning 

environments. Despite its widespread 

endorsement, the analysis also points to 

crucial areas for further exploration, 

particularly in ensuring equitable access to 

technology and understanding the model's 

long-term educational impacts. Moving 

forward, targeted research and policy 

initiatives are essential to address these gaps, 

enhance educational outcomes, and ensure 

that flipped classrooms continue to evolve as 

a responsive and effective educational 

approach in an increasingly digital world. 
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