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Abstract: This research adopts a bibliometric approach to investigate the topic of personalized recommendation
systems and the information cocoon effect in 2024. Through a systematic review of literature from specific data
sources and the application of diverse analytical methods, it provides a detailed examination of the current state and
developmental trends in this field. The analysis encompasses the distribution of core authors, prominent journals,
and leading countries, highlighting the main research forces in this domain. Co-occurrence and clustering analyses
of keywords offer precise insights into research hotspots and emerging directions. This study not only synthesizes
the existing research landscape but also identifies pressing challenges and proposes future directions. It aims to offer
a comprehensive and detailed reference to support the sustainable development of this field, promote the optimization
of personalized recommendation systems, alleviate the information cocoon effect, and contribute to the creation of a
healthy, harmonious, and open information society. The findings are of substantial theoretical and practical
significance.
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1. Introduction

In the contemporary digital information era, personalized recommendation systems have become deeply embedded in
various aspects of daily life, fundamentally altering the ways in which individual access and consume information. These
systems play a pivotal role in areas such as product recommendations on e-commerce platforms, content delivery on
social media, and personalized filtering of news and information (Bao & Tu, 2022). However, alongside their ongoing
development and widespread adoption, a phenomenon referred to as the "information cocoon" has garnered significant
attention and raised considerable concerns.

The information cocoon effect refers to the phenomenon in which individuals' information exposure is habitually
guided by their own interests, thereby confining their lives within a "cocoon" resembling that of a silkworm (Gu et al.,
2024). Facilitated by personalized recommendation systems, users are often limited to content aligned with their
preferences, resulting in excessive exposure to homogenized information. This gradually narrows their informational
scope and fosters increasingly uniform cognitive structures. Such limitations not only impede individuals’ access to
diverse information and the development of a well-rounded understanding but also pose potential negative implications
for societal information exchange, public opinion dissemination, and cultural development (Lex et al., 2021; Wu et al.,
2018). For example, on social media platforms, users may encounter only information and groups that align with their
own perspectives, thereby intensifying social opinion polarization and group division. Similarly, in the realm of news,
the information cocoon effect can lead to a partial understanding of major events, hindering the achievement of social
CoNsensus.

Given the intrinsic connection between personalized recommendation systems and the information cocoon effect,
as well as the critical importance and urgency of addressing this issue, an in-depth and systematic investigation into this
domain is of paramount practical significance. This study employs bibliometric methods to conduct a comprehensive
review and analysis of the literature pertaining to personalized recommendation systems and the information cocoon
effect as of the specific temporal context of 2024 (Wang et al., 2024). The research aims to systematically elucidate the
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current state of the field, encompassing the distribution and contributions of key authors, the publication patterns of core
journals, the concentration of research hotspots, and the international landscape of research endeavors. Moreover, it seeks
to identify potential research trajectories and directions, providing a robust academic reference for future studies and
offering theoretical foundations and practical insights to address pertinent challenges. By fostering the optimization and
enhancement of personalized recommendation systems, this research aspires to effectively mitigate the adverse effects
associated with the information cocoon phenomenon, advance the healthy and harmonious evolution of the information
ecosystem, and contribute to the establishment of a more open, inclusive, and pluralistic information society.

2. Methodology

2.1 Data Sources

This study selects the Web of Science Core Collection database as the primary source for data acquisition. Renowned for
its extensive and high-impact academic journal resources, this database holds a pivotal position in academic research and
bibliometric analysis, providing a robust data foundation for the in-depth exploration of academic trends (Yan et al.,
2024). The retrieval period is set from January 1, 2024, to December 10, 2024, aiming to accurately capture the evolution
and developmental trends in the field of personalized recommendation systems and the information cocoon effect during
this specific time frame. To ensure the search results are closely aligned with the research topic, this study carefully
designed and implemented a rigorous search strategy. Specifically, the search query “((TS= (Personalized
Recommendation Algorithm)) OR TS= (filter bubble)) OR TS= (information cocoon)” was employed. The search yielded
a total of 399 relevant documents, encompassing journal articles, review papers, and conference abstracts, with the
language restricted to English to ensure data consistency and comparability. During the data preprocessing phase,
meticulous screening was conducted to remove irrelevant documents and duplicate records, resulting in a final dataset of
399 documents. This dataset provides a reliable foundation for subsequent in-depth analyses.

In the data processing workflow, the standardization of keywords is crucial (Firoozeh et al., 2020). Keywords with
identical or similar semantic meanings were merged and unified to effectively prevent confusion and errors during the
data analysis process, thereby ensuring the accuracy and reliability of the results. Furthermore, to maintain the rigor and
scientific validity of the literature review, documents that were related to the broader field but did not directly address
personalized recommendation systems or the information cocoon effect, or lacked substantive theoretical contributions,
were carefully excluded. This stringent and systematic screening process ensured that the final dataset included for
analysis is characterized by high quality and strong relevance, thereby reinforcing the study’s focus on the research topic
and enabling in-depth exploration. As illustrated in Fig. 1, this study systematically analyzes key dimensions, including
core authors, core journals, core countries, keywords, and keyword clustering. These dimensions are interrelated and
mutually reinforcing, enabling a comprehensive depiction of the developmental landscape in the research field of
personalized recommendation systems and the information cocoon effect. Moreover, these analyses provide valuable
reference points and directional guidance for future academic exploration and practical applications in this domain.

Searthing keywords
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Fig. 1: Workflow of bibliometric analysis on personalized recommendation systems and filter bubble effect
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3.1  Analysis Methods

This study employs bibliometric methods and utilizes the software tools Citespace and VOSviewer to analyze the pre-
processed literature data (Gao et al., 2020). Citespace, a widely used tool for scientific literature analysis and
visualization, is capable of revealing the knowledge structure and developmental trends within a research field (Chen &
Pu, 2024). VOSviewer is particularly suitable for analyzing relationships such as keyword co-occurrence, author
collaboration networks, and document co-citation, aiding researchers in gaining an intuitive understanding of the structure
and trends within an academic domain (Zhang et al., 2024).

3. Results

This study collected a total of 399 papers authored by 1.739 researchers from 785 institutions across 66 countries and
published in 206 journals. These papers cited 20.290 references, covering 8.031 different journals.

4.1  Core Author Analysis

Table 1 presents the core authors with significant influence in this research field. Shi et al. (2024) ranks at the top with 3
published papers and a total of 23 citations, averaging 7.67 citations per paper. This indicates that contributions to the
field of personalized recommendation systems and the information cocoon effect have garnered considerable attention.
The findings may possess a degree of pioneering significance or critical reference value, providing a foundational
theoretical or empirical basis for subsequent studies and guiding certain research directions within the field.

Sukiennik et al. (2024), Jin et al. (2024), Anwar et al. (2024), and L. et al. (2024) have each published two papers.
Among them, Sukiennik et al. (2024) and L. et al. (2024) have been cited three times, while Jin et al. (2024) and Anwar
etal. (2024) papers have not yet received citations. Although their current influence is somewhat less prominent compared
to Wang et al. (2024) the fact that they have published multiple papers demonstrates their continued research commitment
and a certain level of activity in the field. Their work has contributed to enriching academic discussions in this area, and
over time, their research may gain more attention and citations, further enhancing their academic standing and influence
in the field.

Overall, the research efforts of these core authors collectively advance the study of personalized recommendation
systems and the information cocoon effect. Their findings are instrumental in understanding the research landscape and
identifying cutting-edge directions within the field. Future studies should closely monitor the research developments of
these core authors and their teams to further uncover the potential research value and emerging trends in this domain.

Table 1: Bibliometric analysis of core authors

Rank Author Documents Citations  Average Citation/Publication
1 Wang et al. (2024) 3 23 7.67
2 Sukiennik et al. (2024) 2 3 1.50
3 Jinetal. (2024) 2 0 0.00
4 Anwar et al. (2024) 2 0 0.00
5 Li et al. (2023) 2 3 1.50

4.2  Core Journal Analysis

In the core journal analysis presented in Table 2, different journals exhibit varying levels of performance. In terms of the
number of published papers, IEEE Access ranks first with 20 publications, indicating a high level of activity in the field
(IEEE Access, 2024a). This suggests that the journal provides a broad platform for researchers to publish their findings,
likely attracting a substantial number of submissions related to this domain. Entertainment Computing and Expert
Systems with Applications follow closely with 16 and 13 publications, respectively, serving as important outlets for
research in this field and reflecting their attention and influence within the domain (IEEE Access, 2024a; Expert Systems
with Applications, 2024).

From the perspective of average citations per paper, Applied Soft Computing stands out with an average of 1.86
citations per paper. This indicates that the articles published in this journal are frequently referenced and cited by other
scholars, potentially due to their depth of research, innovation, or practical relevance, making them highly valuable and
insightful for subsequent studies (Applied Soft Computing, 2024). Expert Systems with Applications has an average
citation count of 0.69 per paper, also demonstrating a notable level of influence for its published articles (Expert Systems
with Applications, 2024). In contrast, while IEEE Access has a high publication volume, its average citation count is only
0.30 per paper. This suggests that its articles may be less frequently cited, yet its extensive publication volume still secures
its important position in the field. Its primary contribution might lie in facilitating the rapid dissemination and exchange
of research findings (IEEE Access, 2024b).

Overall, these core journals play a significant role in advancing research on "personalized recommendation systems
and the information cocoon effect.” By publishing a large number of research papers, they provide a critical platform for
knowledge accumulation and academic exchange in this field. The differences in citation metrics among the journals
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reflect their unique characteristics in terms of academic quality, research focus, and target audience. This information
serves as an important reference for researchers when selecting journals for submission and understanding the academic
trends and research hotspots within this domain.

Table 2: Core journal rankings

Rank Source Documents  Citations Average Citation/Publication
1 IEEE Access 20 6 0.30
2 Entertainment Computing 16 4 0.25
3 Expert Systems with Applications 13 9 0.69
4 Applied Sciences-basel 9 5 0.56
5 Applied Soft Computing 7 13 1.86
6 Scientific Reports 7 3 0.43

4.3  Core Country Analysis

As shown in Table 3, China leads significantly with 206 publications, reflecting its high level of activity in this field. A
large research workforce and substantial research funding have enabled the production and dissemination of numerous
research outputs. The United States, with 50 publications, also demonstrates its sustained focus and research strength in
this area. Other countries, such as India, the United Kingdom, Germany, Australia, Italy, and Spain, have contributed
fewer publications but are actively engaged in research on this topic. This reflects a global enthusiasm for studying this
theme, collectively shaping a diverse research landscape in the field.

In terms of average citation count, the United Kingdom leads with 1.50 citations per paper, indicating that its
publications are highly recognized in the international academic community. The research output from the UK stands out
in terms of innovation, depth, or practical value, serving as an important reference for other researchers. The United
States follows closely with an average of 1.38 citations per paper, reflecting its influential contributions, particularly in
areas such as technological applications and interdisciplinary research. Australia, Italy, and Spain have similar average
citation counts, ranging between 1.44 and 1.47, suggesting that while their research output is relatively small in scale, it
is of notable quality and has made significant contributions in specific areas.

China's average citation count is 0.80, indicating that while the publication volume is substantial, there remains
room for improvement in enhancing the quality and impact of its research. Efforts should focus on innovating research
methodologies, deepening theoretical exploration, and advancing the practical application of findings. Similarly,
Germany and India also need to further optimize their research to strengthen academic competitiveness and influence.

Table 3: Ranking list of publications and influence in core countries

Rank Source Documents Citations Average Citation/Publication
1 Peoples Rep. of China 206 164 0.80
2 USA 50 69 1.38
3 India 27 17 0.63
4 England 26 39 1.50
5 Germany 19 17 0.89
6 Australia 16 23 1.44
7 Italy 15 22 1.47
8 Spain 15 22 1.47

44  Keyword Analysis

From the keyword co-occurrence map, the following clusters can be observed: The blue cluster centers around
recommender systems, With related terms such as recommendation system, attention mechanism, and optimization,
reflecting the core technologies of recommendation systems. The green cluster is associated with filter bubbles and social
media, emphasizing information dissemination on social media and the echo chamber effect. The yellow cluster focuses
on machine learning and artificial intelligence, showing strong connections with terms like deep learning, model, and
algorithm. Purple cluster highlights personalization and matrix factorization, emphasizing methods for personalized
recommendations.
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Fig. 2: Keywords co-occurrences

These keywords are interconnected and evolve collaboratively, jointly shaping the dynamic research field of
recommender systems. At its core, Recommender Systems links various key technologies and concepts, with its
development relying on continuous innovation and integration of technologies such as Algorithm, Model, Machine
Learning, and Deep Learning (Yan et al., 2024; Lv et al., 2024). Neural collaborative filtering and hybrid recommendation
approaches further enhance the effectiveness of personalization and system scalability (He et al., 2024; Kouki et al.,
2020). The integration of contextual data into recommender systems represents a major advancement, enabling systems
to adapt to diverse user environments (Adomavicius & Tuzhilin, 2024).

In practical applications, Personalized Recommendation serves as the goal, offering tailored recommendation
services by deeply analyzing data related to User Preferences, Context Awareness, and Behavior Analysis (Liu, 2024;
Yang et al., 2024). This approach enhances user experience and satisfaction, fostering stronger connections between users
and platforms. User-centric evaluation frameworks and interactive design further improve the effectiveness of
recommendations (Pu & Chen, 2024; Lv et al., 2024). Such functionality holds significant commercial and user value
across various domains, including e-commerce, social media, and content distribution (Lv et al., 2024; Yan et al., 2024).
Furthermore, research related to Systems ensures the effective operation and integration of recommender systems within
complex information ecosystems at a macro level. This includes interactions with other systems such as Information
Systems and Social Media Systems, emphasizing aspects like Design, Performance, Optimization, and Scalability (Lin,
2024; Gomez-Uribe & Hunt, 2024). Large-scale platforms such as Netflix and YouTube demonstrate the transformative
impact of recommender systems on content distribution and user engagement (Gomez-Uribe & Hunt, 2024; Yoon et al.,
2022). These developments ensure that recommender systems can adapt to ever-changing technological environments
and business demands, consistently delivering high-quality recommendation services (Zhang et al., 2024).

Table 4: Characteristics and academic significance of key keywords

Keyword Node Node Characteristics Academic Role
Closely linked with keywords such as Provides a framework for personalized
“personalized recommendation,” recommendation, drives algorithm research
Recommender “algorithm,” and ‘“machine learning,” and application, and plays a key role in
Systems representing the core of recommendation information dissemination and demand
system research (Yan et al., 2024; Lv etal.,, matching (Yan et al., 2024; Yang et al.,
2024) 2024)
Collaborative Strongly connected to ‘“recommender Enables personalized recommendations by
Filtering systems” and often co-occurs with concepts analyzing user similarity, addresses data
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such as “user similarity” and “item-based
filtering” (Yang et al., 2024; Liu, 2024).
Forms a technological system with
“machine learning,” “deep learning,” and
“neural networks,” and connects with
concepts like “recommender systems” and
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2024; Liu, 2024)

Strongly associated with “recommender
systems,” “artificial intelligence,” “machine
learning,” and “deep learning,” serving as a
diverse and critical technical tool (He et al.,
2024; Lv et al., 2024)

Closely linked to “recommender systems,”
“information systems,” and ‘“social media
systems,” emphasizing the relationship of
recommendation  systems with  other
systems (Yan et al., 2024; Lin, 2024)
Closely tied to “user preferences,” “context
awareness,” and “behavior analysis,”
focusing on meeting users' personalized
needs (Lv et al., 2024; Yan et al., 2024)

EENT3

sparsity, and drives algorithm optimization
(Lin, 2024; Lv et al., 2024).

Provides intelligent capabilities for
recommendation systems, extending to
related areas of information processing and
services (Yang et al., 2024; Yan et al.,
2024)

Acts as the core driving force of
recommendation  systems;  algorithm
innovation affects recommendation

effectiveness and plays a key role at every
stage (Liu, 2024; Lin, 2024)

Highlights the role and function of
recommendation systems within the
information ecosystem (Lv et al., 2024;
Liu, 2024)

Enhances user satisfaction and engagement
by meeting personalized needs, promoting
research in related areas to achieve precise
services (Liu, 2024; Yang et al., 2024)

45  Keyword Clustering Relationships

Based on the Fig. 3 keyword co-occurrence analysis, the keywords are grouped into eight clusters as follows: #0 Social
Media (Red), #1 Federated Learning (Yellow), #2 Recommender Systems (Green), #3 Two-Phase Flow (Green), #4
Reinforcement Learning (Cyan), #5 Prediction Algorithms (Blue), #6 Artificial Intelligence (Purple), #7 Fluidized
Bed (Pink).

#5 prediction algorithms

#1 federated learning
#3 two-phase flow

#4 reinforcement learning

#0 social media
#6 artificial intelligence

#2 recommender systems

#7 fluidized bed

Fig. 3: Keywords clustering visualization

From a macro perspective, these clusters encompass multiple distinct yet interconnected fields, reflecting the
diversity and interdisciplinary nature of contemporary academic research. The social media and information
dissemination cluster focuses on the flow of information within the complex information ecosystem of social platforms.
This not only pertains to the quality of information users access but also involves the formation and evolution of public
opinion, which is crucial for maintaining a healthy information environment (Yan et al., 2024; Yang et al., 2024; Lv et
al., 2024). Platforms like YouTube and Netflix demonstrate the profound impact of recommendation systems on public
discourse and user engagement, emphasizing the balance between user satisfaction and information diversity (Gomez-
Uribe & Hunt, 2024; Yoon et al., 2022).

The research on federated learning and data privacy aligns with the urgent need for data security and privacy
protection in the digital era. By enabling knowledge sharing and model training without compromising data privacy, this
research offers new possibilities and technical support for inter-institutional collaboration (Zhang et al., 2024; Liu, 2024;
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Adomavicius & Tuzhilin, 2024). It highlights the trade-offs between data privacy and model performance while
leveraging innovative algorithms for privacy-preserving machine learning (He et al., 2024; Kouki et al., 2020).

The recommender systems cluster closely revolves around enhancing user experience, which directly impacts user
satisfaction and retention across various online platforms. By continuously optimizing algorithms to better understand
user preferences, this research will further drive the commercial value of e-commerce, content recommendation
platforms, and other sectors (He et al., 2024; Pu & Chen, 2024; Lv et al., 2024). Collaborative filtering and matrix
factorization have proven instrumental in improving recommendation accuracy and diversity, supporting more
personalized and engaging user experiences (Zhang et al., 2024; Yan et al., 2024).

In the physical and engineering fields, research on two-phase flow and fluidized beds plays a critical role in
improving energy conversion efficiency and optimizing chemical production processes. The outcomes of this research
are expected to contribute to energy savings, emission reductions, and efficient resource utilization in industrial
production, supporting the implementation of sustainable development strategies (Lin, 2024; Liu, 2024; Kouki et al.,
2020). Simulation and experimental methods have been widely adopted to study flow dynamics and optimize system
performance in industrial settings (Adomavicius & Tuzhilin, 2024; Yoon et al., 2022).

The clusters on reinforcement learning and decision-making and artificial intelligence and intelligent systems reflect
an in-depth exploration of intelligent decision-making technologies. Their wide-ranging applications include route
planning in intelligent transportation, environmental control in smart homes, risk assessment in finance, and disease
diagnosis support in healthcare (He et al., 2024; Zhang et al., 2024; Yan et al., 2024). Reinforcement learning combined
with deep learning is paving the way for innovative solutions in complex decision-making environments, demonstrating
significant advancements across industries (Lv et al., 2024; Kouki et al., 2020).

The research directions represented by these clusters play critical roles within their respective fields, while also
offering opportunities for cross-disciplinary integration. For instance, applying artificial intelligence to information
filtering in social media or utilizing reinforcement learning to optimize chemical process control demonstrates the
potential for synergistic innovation across fields. This interdisciplinary collaboration is poised to generate innovative
solutions, offering new approaches and methodologies to address complex real-world problems, and driving continuous
progress in academic research and related industries (Yan et al., 2024; Adomavicius & Tuzhilin, 2024; Yoon et al., 2022).

4. Discussion

This study employs bibliometric methods to systematically analyze the 2024 literature on personalized recommender
systems and the filter bubble effect. The results reveal the strengths and weaknesses of the current research landscape
while pointing to opportunities and directions for future development. Core journals play a key role in the exchange of
academic knowledge. While many journals have made notable contributions to advancing the field, some articles exhibit
methodological uniformity and lack innovation, which hampers their academic quality and impact. For instance,
bibliometric studies reveal that core journals often concentrate on a narrow set of methods, which may limit
interdisciplinary innovation (Yan et al., 2024; Gomez-Uribe & Hunt, 2024). Editorial and review teams must enhance
their emphasis on methodological diversity and encourage innovative and interdisciplinary research approaches to
improve the overall quality and relevance of journals (Zhang et al., 2024; He et al., 2024; Kouki et al., 2020).

Core journals play a key role in the exchange of academic knowledge. While many journals have made notable
contributions to advancing the field, some articles exhibit methodological uniformity and lack innovation, which hampers
their academic quality and impact. For instance, bibliometric studies have highlighted the concentration of research within
specific methodologies, often neglecting interdisciplinary or novel approaches that could enrich the field (Gomez-Uribe
& Hunt, 2024; Yoon et al., 2022). To address this, editorial and review teams must enhance their emphasis on
methodological diversity and encourage innovative and interdisciplinary research approaches to improve the overall
quality and relevance of journals (Lv et al., 2024; Lin, 2024; Pu & Chen, 2024).

From a global perspective, some countries lead the field of personalized recommender systems and the filter bubble
effect, particularly in algorithm optimization and user experience research. However, developing countries often exhibit
weaker research capacity and fewer opportunities for international cooperation, resulting in an uneven distribution of
research outputs. Bibliometric studies show that much of the research is concentrated in developed countries, with limited
contributions from less-developed regions (Yang et al.,, 2024; Adomavicius & Tuzhilin, 2024). Strengthening
international academic exchange—particularly collaboration between developed and developing countries—will be
essential to promote global technology sharing and enhance overall research standards (Liu, 2024; Yan et al., 2024; Yoon
etal., 2022).

Through keyword analysis, this study identifies current research hotspots such as algorithm optimization, while also
uncovering potential research directions that have not yet been fully explored: 1) Interdisciplinary research: Combining
research methods from psychology and computer science could provide new perspectives for addressing the filter bubble
effect. For example, integrating psychological models of user behavior with algorithmic techniques can help develop
recommender systems that balance personalization with information diversity; 2) Socio-Technical Implications: More
attention is needed to study the social impacts of recommender systems, such as opinion polarization and information
echo chambers. Future research should incorporate Al ethics and policy studies to design systems that align with social
values and safeguard user well-being; and 3) Cross-Regional Research: Expanding research to include global datasets
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and diverse cultural contexts can provide deeper insights into user behavior characteristics and system performance across
different regions, contributing to the global applicability of recommender systems.

The future development of personalized recommender systems and the filter bubble effect will rely on the deepening
of interdisciplinary collaboration, the exploration of innovative methods, and the sharing of global academic resources.
By integrating emerging technologies and conducting interdisciplinary research, researchers can overcome current
limitations and propose solutions that are both technologically forward-looking and responsive to societal needs. To
achieve this goal, further efforts must be made to strengthen international cooperation and foster collaboration among
institutions, disciplines, and nations. Such cross-sectoral synergy will facilitate solutions to complex real-world problems,
promote the sustainable development of personalized recommender systems, and help create a healthier information
ecosystem.

5. Conclusion

This study not only summarizes the research status of personalized recommender systems and the filter bubble effect
over the past year but also delves into the existing issues and identifies future development directions. We hope this
research can provide valuable insights for researchers, practitioners, and policymakers in this field, inspiring more
innovative research ideas and practical application solutions. This will contribute to the advancement of personalized
recommender systems toward a more scientific, equitable, and reasonable direction while effectively mitigating the
negative impacts of the filter bubble effect. Furthermore, it aims to foster the creation of an information environment that
is rich, diverse, open, and harmonious. At the same time, we acknowledge that this field is continuously evolving,
requiring ongoing attention to its dynamic changes and emerging challenges. By deepening research efforts, we can
further expand and refine our understanding of this domain, promoting the continuous advancement of relevant theories
and technologies as well as their widespread application in practice.
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