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Abstract

This study presents a comprehensive bibliometric analysis of Artificial Intelligence (Al) research for Multimedia
in Education from 2020 to 2024. Using the Dimensions Al database, VOSviewer software and Scimago
Graphica, we examined 45 publications to identify key trends, influential contributors, and emerging directions
in this rapidly evolving field. The analysis reveals a significant publication surge from 2020 to 2021, followed by
stabilization in subsequent years. China is the dominant contributor, with 19 publications and 214 citations,
highlighting its leadership in Al and educational technology research. Co-authorship network analysis shows a
tightly interconnected research community lacking distinct clusters. The most cited papers focus on student
engagement and specific Al applications in education, indicating the field's emphasis on practical
implementations. Keyword analysis reveals a consistent focus on core concepts such as artificial intelligence,
education, technology, and learning, with a recent shift towards more user-centered research. The study also
identifies challenges in implementing Al for multimedia in education, including data privacy concerns, ethical
considerations, and the need for educator training. These findings provide valuable insights for researchers,
educators, and policymakers, highlighting the need to balance technological advancements with pedagogical
needs and ethical considerations. Future research directions include investigating the long-term impact of
Al-enhanced multimedia education, developing ethical frameworks, conducting cross-cultural studies, and
enhancing Al's capability to provide personalized learning experiences through multimedia content.

Keywords: artificial intelligence, multimedia education, bibliometric analysis, educational technology,
vosviewer, dimensions, e-learning, educational innovation, ai in education

1. Introduction

The integration of artificial intelligence (Al) in multimedia educational contexts has emerged as a significant
area of research and development in recent years. As educational paradigms shift towards more personalized,
interactive, and technology-enhanced learning experiences, Al offers promising solutions to address the evolving
needs of both learners and educators (Awad & Oueida, 2024; Flogie & Abersek, 2022). This bibliometric
analysis aims to provide a comprehensive overview of the current landscape of Al applications in multimedia
education, examining publication trends, key contributing countries, highly cited articles, and emerging themes
within this rapidly evolving field.

The intersection of Al, multimedia, and education presents unique opportunities to enhance learning outcomes,
improve engagement, and streamline educational processes. From intelligent tutoring systems to adaptive
learning platforms, Al-driven technologies are reshaping how educational content is created, delivered, and
consumed (Hamal et al., 2022; Zhang, 2022). However, alongside these opportunities come challenges related to
implementation, ethics, and the changing roles of educators in Al-enhanced learning environments (Gokoglu,
2024; Sytnyk & Podlinyayeva, 2024).

The potential of Al in education extends beyond traditional classroom settings, bridging the gap between formal
and informal learning environments (Barker et al., 2014; Salmi, 2012). This convergence of Al and multimedia
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in education can create more immersive, tailored, and equitable learning experiences, addressing diverse learning
needs and styles (Worsley, 2022; Leiker et al., 2023). However, the rapid advancement of Al technologies also
raises important questions about data privacy, algorithmic bias, and the need for critical digital literacy skills
among both educators and students (AlAli & Wardat, 2024; Kaswar et al., 2023).

This study systematically analyzes the scholarly literature on Al for multimedia in education published between
2020 and 2024. We aim to identify the key research foci, influential contributors, and emerging directions within
this interdisciplinary domain by examining publication patterns, geographical distributions, citation impacts, and
keyword trends. The insights gained from this analysis will provide a snapshot of the current state of research
and help guide future investigations and practical applications of Al in multimedia educational contexts.

Through a rigorous bibliometric methodology, including the use of tools such as VOSviewer and Scimago
Graphica for network analysis and visualization, this study seeks to answer several key questions:

1. What are the predominant trends in research output related to Al for multimedia in education over the
examined period, and how has the volume and focus of publications evolved?

2. Which countries are at the forefront of research in Al for multimedia education, and how does their
contribution impact the global research landscape in this field?

3. What are the most influential articles in Al for multimedia in education, as measured by citation count,
and what key themes or innovations do these highly cited works represent?

4. How has the thematic focus of research in Al for multimedia education evolved, as evidenced by
keyword analysis and co-occurrence networks?

5. What are the primary thematic clusters emerging from the literature, and how do these clusters reflect
current priorities and future directions in Al for multimedia education research?

By addressing these questions, this study aims to provide valuable insights for researchers, educators,
policymakers, and technology developers working at the intersection of Al, multimedia, and education. The
findings will contribute to a better understanding of the field's current state, highlight areas of concentrated
research activity, and identify potential gaps or underexplored areas that merit further investigation.

Moreover, this analysis seeks to contextualize the rapid advancements in Al for multimedia education within the
broader landscape of educational technology and pedagogical innovation. By examining the interplay between
technological capabilities and educational needs, we can better understand how Al shapes the future of learning
and teaching in increasingly digital and interconnected environments (Hemachandran et al., 2022; Talan, 2021).

The bibliometric approach employed in this study builds upon recent works that have applied similar
methodologies to related fields, such as Al in science education (Akhmadieva et al., 2023) and Al in e-health
(Shaikh et al., 2023). By focusing specifically on the intersection of Al, multimedia, and education, this analysis
aims to provide a more nuanced understanding of this emerging subdomain and its potential to transform
educational practices across various contexts and levels of learning.

As we navigate the complexities of integrating Al into multimedia educational environments, it is crucial to
maintain a balanced perspective that acknowledges both these technologies' transformative potential and inherent
challenges. This bibliometric analysis is a foundation for informed decision-making and strategic planning in
developing and implementing Al-enhanced multimedia learning experiences.

2. Literature Review
2.1 Challenges of Implementing Artificial Intelligence for Multimedia in Education

Implementing Artificial Intelligence (AI) for multimedia in education presents many challenges educators and
stakeholders must navigate to harness its full potential. One of the primary challenges is ensuring data privacy
and security, as educational institutions must establish stringent policies to safeguard student data and adhere to
relevant laws and regulations, thereby cultivating trust among students and parents (Awad & Oueida, 2024; Ke,
2023). Ethical concerns also loom large, with issues such as algorithmic bias and the potential for Al to
perpetuate existing inequities in the educational system (Salloum et al., 2024; Sytnyk & Podlinyayeva, 2024;
AlAli & Wardat, 2024). Additionally, the reliability and accuracy of Al tools are critical, necessitating regular
testing and evaluation to identify and rectify potential issues, which requires collaborative efforts between
educational institutions and technology vendors (Ke, 2023). Another significant challenge is the need for
comprehensive training and professional development for educators to effectively employ Al tools, as
highlighted by the practical sessions conducted at SMP Negeri 2 Kahu (Kaswar et al., 2023). The integration of
Al also raises questions about the role of human educators, emphasizing the importance of maintaining a balance
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where Al serves as a teaching aid rather than supplanting human expertise (Ke, 2023; AlAli & Wardat, 2024).
Furthermore, the implementation of Al in education must address socioeconomic disparities, ensuring equitable
access to Al-driven educational resources to prevent widening the digital divide (Sytnyk & Podlinyayeva, 2024;
de Sa et al., 2024; Nykonenko, 2023). Technical limitations, such as the need for robust infrastructure and the
potential for technology access issues, pose significant hurdles (Kaswar et al., 2023; Gokoglu, 2024). The ethical
and responsible use of Al technologies is paramount, with a focus on transparency in algorithms and inclusive
design principles to foster a human-centric approach to Al integration (Owoc et al., 2019; AlAli & Wardat, 2024).
Additionally, the potential for plagiarism and fraud associated with Al use necessitates the development of
stringent standards and policies to mitigate these risks (Nykonenko, 2023). The transformative potential of Al in
education, particularly in personalizing learning experiences and optimizing administrative tasks, is undeniable,
but it requires a concerted effort from educators, policymakers, technologists, and students to navigate these
challenges effectively (Sytnyk & Podlinyayeva, 2024; Awad & Oueida, 2024; de S4 et al., 2024). Collaborative
partnerships and ongoing dialogue among stakeholders are essential to ensure that Al integration in education
prioritizes ethics, safety, and effectiveness, ultimately creating more immersive, tailored, and equitable learning
environments (AlAli & Wardat, 2024). By addressing these multifaceted challenges, the educational sector can
leverage Al to enhance multimedia learning experiences while safeguarding the interests and well-being of all
participants involved.

2.2 Artificial Intelligence for Multimedia in Education Bridge the Gap between Formal and Informal Learning
Environments

Artificial Intelligence (Al) has the potential to significantly bridge the gap between formal and informal learning
environments by leveraging multimedia technologies to create more engaging, personalized, and effective
educational experiences. Al-driven tools and technologies can support a variety of learning experiences that are
embodied, project-based, inquiry-driven, collaborative, and open-ended, thus expanding the contexts and
timescales of human learning beyond traditional classrooms (Worsley, 2022). The integration of Al in education
has been a research subject for over 30 years, combining interdisciplinary fields such as education, psychology,
and neuroscience to develop adaptive learning environments and flexible, inclusive tools that cater to formal
education and lifelong learning (Hamal et al., 2022). Al-generated synthetic videos, for instance, have shown
promise in online educational settings, providing high-quality educational content as compelling as traditionally
produced videos, thereby making learning more accessible and engaging (Leiker et al., 2023). Moreover, Al can
enhance modern distance education by building virtual teaching environments that overcome the limitations of
traditional teaching models, such as resource constraints and lack of personalization, thus improving the quality
of education and stimulating students' enthusiasm for learning (Zhang, 2022). Al also plays a crucial role in
out-of-school time programs that align with formal classroom content, providing hands-on, minds-on activities
that inspire students and support their natural curiosity in STEM fields (Barker et al., 2014). Al in multimedia
processing can narrow the semantic gap by combining machine learning and symbolic Al to map signals to
objects and link objects to meanings, thus enhancing the understanding and interpretation of multimedia content
in educational contexts (Moreno et al., 2019). Additionally, Al-driven personalized multimedia network teaching
systems can offer intelligent recommendations based on students' learning habits, further bridging the gap
between formal and informal learning by providing tailored educational experiences (Zhang, 2022). Developing
user-friendly intelligent tutoring systems based on experience-based Al design approaches can also support
better lessons and self-learning. However, careful design and extensive testing are necessary to avoid adverse
outcomes (Flogie & Abersek, 2022). Furthermore, Al's role in education is not limited to content delivery; it also
involves the ethical considerations of data usage and the potential biases in AI models, which must be addressed
to ensure equitable and compelling learning experiences (Worsley, 2022; Flogie & Abersek, 2022). Therefore,
the integration of Al in education represents a transformative approach that enhances formal education and
leverages informal learning opportunities, creating a more holistic and inclusive educational landscape (Salmi,
2012; Hemachandran et al., 2022).

2.3 Bibliometric Analysis be used to Evaluate the Impact of Artificial Intelligence Applications in Multimedia

Education

Bibliometric analysis is a powerful tool for evaluating the impact of artificial intelligence (Al) applications in
multimedia education by systematically quantifying and analyzing the vast body of research literature. This
method involves collecting and examining data from various databases, such as Scopus and Web of Science, to
identify trends, influential authors, key themes, and collaborative networks within the field. For instance, a
comprehensive bibliometric study on Al in education revealed a significant annual growth rate of 22.68% in
published articles, highlighting the rapid expansion and increasing interest in this area (Metli, 2023). By
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categorizing themes into core, niche, emerging, and declining categories, researchers can pinpoint focal points
and underserved areas, thus guiding future research and policy decisions (Metli, 2023). Additionally,
bibliometric analysis can identify the most productive countries and institutions, as seen in studies where China,
the US, and the UK emerged as leading contributors to Al research in education (Pesantez et al., 2023; Karaca &
Kilcan, 2023; Akhmadieva et al., 2023). This geographical distribution helps us understand the global landscape
and the potential for international collaboration. Furthermore, the analysis of publication types and sources, such
as conference proceedings and high-impact journals like Computers & Education, provides insights into the
dissemination channels and academic influence of the research (Pesantez et al., 2023; Kaban, 2023; Talan, 2021).
Identifying frequently occurring keywords, such as machine learning, deep learning, and intelligent tutoring
systems, helps map the thematic evolution and current hot topics within the field (Triansyah et al., 2023; Talan,
2021). Moreover, bibliometric studies often highlight the most cited works and influential authors, offering a
benchmark for academic impact and recognition within the community (Kaban, 2023; Talan, 2021). For example,
researchers like Vanlehn and Chen have been identified as key contributors to Al in education, indicating their
significant influence on the field (Talan, 2021). The analysis also extends to understanding the interdisciplinary
nature of Al applications, as seen in the integration of computer science, social sciences, and engineering
education (Akhmadieva et al, 2023). By examining co-authorship networks and collaboration patterns,
bibliometric analysis can reveal the extent of interdisciplinary and international cooperation, which is crucial for
advancing multimedia education through Al (Muraro & Goktepe-Hultén, 2023; Liu et al., 2022). In summary,
bibliometric analysis provides a comprehensive and quantitative overview of the research landscape, enabling
stakeholders to assess the impact, identify trends, and make informed decisions to foster the development and
application of Al in multimedia education.

3. Research Method

This study employed a systematic bibliometric analysis approach to examine the research landscape of Artificial
Intelligence for Multimedia in Education from 2020 to 2024. The methodology adhered to the PRISMA 2020
guidelines, ensuring transparency and reproducibility.

3.1 Data Collection

We conducted a comprehensive search of the Dimensions.ai database using the keywords "artificial
intelligence," "multimedia," and "education." The initial search yielded 263 records published between 2020 and
2024.

3.2 Screening and Eligibility

The screening process involved removing duplicates and excluding non-research articles such as book chapters,
edited books, preprints, and monographs. This resulted in 150 records for further evaluation. We then applied
rigorous eligibility criteria, assessing content relevance, language (English only), and study design (empirical
research studies only). After this process, 45 studies met all inclusion criteria.

3.3 Data Analysis

We utilized VOSviewer software and Scimago Graphica for network analysis and visualization. The analysis
focused on several key aspects:

1. Publication trends: Examining the number of publications per year.

2. Geographical distribution: Analyzing contributions from different countries.

3. Co-authorship networks: Investigating collaborative relationships among researchers.
4. Citation analysis: Identifying the most influential articles and authors.

5. Keyword analysis: Exploring the evolution of research themes and focus areas.

We generated various visualizations, including co-authorship networks, keyword co-occurrence networks, and
citation networks, to illustrate the relationships and trends within the field.

3.4 Data Interpretation

We interpreted the bibliometric data in the context of current developments in Al for multimedia education,
considering both technological advancements and pedagogical implications. This interpretation aimed to identify
key trends, challenges, and future directions in the field.

This method combined quantitative bibliometric analysis with qualitative interpretation, providing a
comprehensive overview of Al's current state and future prospects in multimedia education research.
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Figure 1. PRISMA 2020 guided bibliometric review procedure used for this study

Figure 1 illustrates the meticulous process of a systematic literature review on artificial intelligence (AI) for
multimedia in education. Adheres to the PRISMA 2020 guidelines, a globally recognized standard for reporting
systematic reviews and meta-analyses. This rigorous methodology ensures the review process's transparency,
reproducibility, and comprehensiveness.

Identification: The initial phase involved a comprehensive search of the Dimension.ai database, a repository
encompassing various research articles, academic publications, and patents. The search strategy employed a
combination of keywords, namely "artificial intelligence," "multimedia," and "education," to identify relevant
studies published within the timeframe of 2020-2024. This initial search yielded 263 records, indicating
substantial literature on the topic.

Screening: The subsequent screening phase aimed to refine the initial pool of records by eliminating duplicates
and excluding irrelevant publications. Duplicates were identified and removed to ensure each unique study was
considered only once. Additionally, non-research articles such as book chapters, edited books, preprints, and
monographs were excluded, as this review focused on original research published in peer-reviewed journals.
This screening process resulted in a reduced set of 150 records for further evaluation.

Eligibility: The remaining 150 records were subjected to a rigorous eligibility assessment to determine their
alignment with the pre-defined inclusion criteria. These criteria encompassed various aspects, including:

Content relevance: Studies were assessed for their direct relevance to Al for multimedia in education. This
involved examining the research objectives, methodology, and findings to ensure that the studies specifically
addressed the application of Al technologies in multimedia-based educational contexts.

Language: Only studies published in English were considered, ensuring the research findings' accessibility and
comprehensibility for the intended audience.

Study design: The review focused on empirical research studies, which involved collecting and analyzing
original data to investigate the research question. This excluded theoretical papers, reviews, and opinion pieces,
as the aim was to synthesize evidence from primary research studies.

During the eligibility assessment, 115 records were excluded for various reasons. Three records were deemed
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irrelevant to the topic, as they did not specifically address the use of Al for multimedia in education. Additionally,
102 records were excluded because they were not published in English, hindering the comprehensive analysis
and synthesis of the findings.

Included: After the rigorous screening and eligibility assessment, 45 studies met all inclusion criteria and were
deemed suitable for the systematic review. These studies represent the most relevant and high-quality research on
Al for multimedia in education, published within the specified timeframe.

In conclusion, Figure 1 visually represents the systematic and comprehensive process of identifying and
selecting relevant studies for this review. The meticulous application of the PRISMA 2020 guidelines ensures the
rigor and transparency of the review process, enhancing the credibility and reliability of the findings. The final
set of 45 included studies serves as a solid foundation for the subsequent bibliometric analysis using Vosviewer,
which will delve deeper into the patterns, trends, and relationships within the research landscape of Al for
multimedia in education.

4. Results
4.1 Publication Trend

Figure 2. and Table 1. present data on the number of publications per year from 2020 to 2024, utilizing distinct
visual representations. The line graph in Figure 2. illustrates a sharp increase in publications in 2021, followed
by a gradual decline in subsequent years. Specifically, a single publication was recorded in 2020, which surged
to 12 publications in 2021, marking the peak. The number then plateaued at 11 publications in 2022 and 2023
before slightly decreasing to 10 in 2024.

Figure 2. The visualization shows the number of publications published in each year

Table 1. Annual scientific production

Year Publication

2020 1

2021 12
2022 11
2023 11
2024 10
Total 45

Table 1. complements Figure 2 by providing the same data in tabular format, detailing the exact number of
publications for each year and the cumulative total of 45 publications. This allows for a clearer understanding of
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the overall research output within the field. While a slight decline is observed post-2021, the overall publication
volume remains substantial, indicating sustained activity and research within the field. The combined
presentation of data in both graphical and tabular formats facilitates a comprehensive understanding of this
domain's publication trends and research output.

4.2 Analysis of the Author

The co-authorship network presented visually depicts the collaborative relationships among eight authors within
a specific research context. Each node within the network symbolizes an individual author, while the edges
connecting these nodes signify instances of co-authorship on at least one publication.

Figure 2. Co-authorship Network Analysis

A comprehensive analysis of this co-authorship network reveals several key insights. Notably, authors "huai" and
"bingcheng" emerge as central figures within the network, exhibiting connections to all other authors. This
centrality underscores their pivotal role in fostering collaboration and potentially influencing the research
direction within the group. The network's high density, characterized by the interconnectedness of all authors
through co-authorship, further emphasizes the strong collaborative nature of this research community.
Interestingly, the absence of distinct clusters within the network suggests a lack of clear subgroupings based on
shared research interests or specialization. This could be attributed to the authors' diverse research interests,
which lead to cross-disciplinary collaborations. Alternatively, the relatively small size of the network might not
be conducive to forming distinct clusters.

Table 2. Co-authorship of author analysis

author documents total link strength
chen, mengyu 1 7
huai, bingcheng 1 7
jin, baiming 1 7
liu, ruinan 1 7
ma, xing 1 7
sang, junzhi 1 7
wang, dongxu 1 7
wang, yuguang 1 7
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Table 3. Citation by Authors

Figure 3. The clustering of citations from contributor

id author documents citations
1 agarwal, shubhi 1 3
2 al-malki, norah 1 5
3 almasre, maida 1 5
4  almssad, asaad 1 47
5  almusaed, amjad 1 47
6  alshaikh, rana 1 5
10 bansal, kartik 1 3
11 belda-medina, jose 1 10
12 cao, feng 1 5
14 chen, guofu 1 26
15 chen, kaijie 1 5
19 chen, yu 1 2
20 chen, zhong 1 2
21 clesham, rose 1 16
24 deng, yun 1 3
26 fang, diandian 1 26
27 fang, hongjuan 1 38
29 gan,li 1 2
30 geng, jiafei 1 9
31 giuliano, romeo 1 8
32 homod, raad z. 1 47
34 huang, jieru 1 45
35 jiang, jing 1 3
36 jiang, xi 1 2
38 jinglu, liu 1 27
39 kokoskova, vendula 1 10
40 lei, ming 1 5
41 li, moyan 1 26
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id  author documents citations
42 i, panpan 1 38
44 i, zhiling 1 2
45 liu, fengqin 1 3
46 liu, meichen 1 45
50 lv, zhiyuan 1 24
52 neo, mai 1 16
53 ni, yujia 1 2
54 ning, yuwen 1 38
56 pellas, nikolaos 1 7
59 ran, wang 1 27
60 richardson, mary 1 16
64 shen, hengyun 1 24
65 shi, tengfei 1 26
68 su, yawen 1 26
69 sun, huajun 1 2
73 vyas, narayan 1 3
75 wang, fei 1 24
79  wu, daili 1 24
82 wu,si 1 24
83  wu, xiaoli 1 9
84 xiang, maojuan 1 5
85 xin, dou 1 7
87 xu, bo 1 3
88 yang, xiaodong 1 2
89 yang, xiaoyu 1 1
90 yao, xiaoyan 1 5
91 yitmen, ibrahim 1 47
92 yuan, ying 1 13
93 zhang, aiyun 1 1
95 zhang, yezi 1 9
97 zhao, ying 1 1
98 zheng, huan 1 2

Figure 4. The trend of Most Cited Authors (Co-Citation Analysis)
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Figure 4 and Table 4 illustrate a co-citation network, a bibliometric analysis tool that reveals relationships
between authors frequently cited in the same documents. The network highlights a cluster of authors, including
Almssad, Assad, Almusaed, Amjad, Homod, Raad Z., and Yitmen, Ibrahim, who are highly interconnected,
suggesting their research is closely related and often cited together. This observation is further supported by
Table 4, which indicates these authors have the highest number of citations (47), emphasizing their significant
influence and contribution to the field.

Table 4. Citation by Authors (Taltal link straengh)

author citations total link strength
almssad, asaad 47 5
almusaed, amjad 47 5
homod, raad z. 47 5
yitmen, ibrahim 47 5
amna tahir 0 4
farwa bibi 0 4
sadaquat ali ruk 0 4
saleem zubair ahmad 0 4
sylvester joseph 0 4

4.3 Analysis of Countries

Figure 5. and Table 5. provide a visual and numerical representation of the distribution of publications and
citations across different countries. Figure 5, a world map with varying circle sizes, illustrates the concentration
of publications, with China prominently leading with 19 publications. Saudi Arabia follows with a modest
contribution of 2 publications, while several other countries contribute a single publication each.

Figure 5. Countries published
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Table 5. List of the countries based on the number of publications

Country Document Citations
China 19 214
Saudi Arabia 2 5
Czechia 1 10
Ghana 1 0
Greece 1 7
India 1 3
Iraq 1 47
Italy 1 8
Malaysia 1 16
Netherlands 1 0
South Korea 1 9
Spain 1 10
Sweden 1 47
Thailand 1 1
United Kingdom 1 16
United States 1 0
Unknow countries 10 0

Figure 6. and Table 6 delve deeper into the specifics, listing each country alongside its publication and citation
count. China's dominance is further emphasized with its 19 publications garnering a substantial 214 citations.
While contributing fewer publications, other countries exhibit varying citation counts, reflecting their research's
diverse impact and reach. Notably, Ghana, the Netherlands, and the United States, despite having publications,
have not received any citations within the dataset presented.

Figure 6. Citations of country
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Table 6. Most cited research papers

Rank Country Citations
1 China 214

2 Iraq 47

2 Sweden 47

3 Malaysia 16

3 United Kingdom 16

4 Czechia 10

4 Spain 10

Table 6. shows the provided table summarizing the top research citation counts by country. China stands out with
the highest number of citations at 214. This highlights the significant role and global recognition of Chinese
research contributions. Iraq, Sweden, Malaysia, the United Kingdom, Czechia, and Spain follow suit, ranking
second and third with 47, 16, and 10 citations, respectively, demonstrating the strength of these countries'
research on the international stage.

4.4 Analysis of the Cited Articles

The top 5 papers are ranked based on the total quotes from the time of publication until the time this study was
conducted (July 2024). Of the 45 papers published on the theme of artificial intelligence in multimedia for
education in the last 5 years, from 2020 to 2024. Data show that Table 2.

Table 7. Most cited research papers

Rank Top 5 Publication Year Authors Country Citations
Based on Times Cited Article

1 Enhancing Student Engagement: Harnessing 2023 Amjad Almusaed, Asaad Sweden 47
“AIED’s Power in Hybrid Education—A Almssad, Ibrahim Yitmen,
Review Analysis Raad Z. Homod

2 Piano playing teaching system based on 2021 Meichen Liu, Jieru Huang  China 45
artificial intelligence — design and research

3 Artificial intelligence translation under the 2021 Panpan Li, Yuwen Ning, China 33
influence of multimedia teaching to study Hongjuan Fang
English learning mode

4 The Design and Development of Digital 2020 Ran, Wang; Jinglu, Liu China 27
Books for E-learning

5 Design and Implementation of Web 2021 Yawen Su, Guofu Chen, China 26
Multimedia Teaching Evaluation System Moyan Li, Tengfei Shi,
Based on Artificial Intelligence and jQuery Diandian Fang

Figure 7 and Table 7 show the time of publication of the top 5 articles with citations from the time of publication
to the time of the study (July 2024), based on 45 papers published on the topic of multimedia artificial
intelligence for study over the past 5 years, from 2020 to 2024. The top-ranked article with 47 citations is
Enhancing Student Engagement: Harnessing the Power of “AIED” in Education Blended—Review Analysis by
Amjad Almusaed, Asaad Almssad, Ibrahim Yitmen, Raad Z. Homod (2023). The second-ranked article with 45
citations is ‘Piano Playing Teaching System Based on Artificial Intelligence Design and Research’ by Meichen
Liu and Jieru Huang (2021). The third-ranked article with 33 citations is ‘AIDI Translation under the Influence
of Multimedia Teaching to Study English Learning Styles’ by Panpan Li, Yuwen Ning, and Hongjuan Fang
(2021). The fourth-ranked article with 27 citations is The Design and Development of Digital Books for
E-learning by Ran, Wang; Jinglu, Liu (2020). The fifth-ranked article with 26 citations is Design and
Implementation of Web Multimedia Teaching Evaluation System Based on Artificial Intelligence and jQuery by
Yawen Su, Guofu Chen, Moyan Li, Tengfei Shi, Diandian Fang (2021). This presentation concluded that the
literature referring to artificial intelligence in multimedia for education has started to be widely discussed since
2020, and the 2024 results have been cited in recent studies. This is in line with the development of artificial
intelligence in multimedia for education topics in more depth.
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Figure 7. Most cited research papers

4.5 Analysis of Keywords

Figure 8. A Visualization of keywords’ networks

Figure 8 visually represents the network of keywords related to "Artificial Intelligence for Multimedia in
Education." The network is divided into two distinct clusters, with the red cluster being the primary one.

The red cluster, centered around "artificial intelligence," indicates a strong focus on the technological aspects of
Al Tt highlights the interconnectedness of Al with "education," "technology," "learning," and "teaching,"
underscoring the integration of Al in various educational domains. The presence of "application,"
"development," and "paper" suggests a research-oriented approach, emphasizing the practical applications and
ongoing advancements in Al within the educational context.

The secondary green cluster, while less extensive, revolves around "student" and "teacher." This cluster indicates
a focus on the human element within Al in education, highlighting the impact of Al on both learners and
educators. The connections to "learning," "teaching," and "multimedia" suggest that Al is being used to enhance
the learning experience and improve teaching methods.

Figure 9. illustrates the network of keywords associated with "Artificial Intelligence for Multimedia in
Education," along with the evolution of their usage trends from 2020 to 2024. The color gradient indicates the
timeframe, with blue representing 2020 and orange representing 2024.

The term "research" has been consistently prevalent since 2020, signifying the significance of research in this
field. Conversely, the term "experience" has gained prominence in 2024, potentially reflecting a growing interest
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in the practical implementation of artificial intelligence in educational multimedia.

Several other keywords, including "artificial intelligence," "education," "technology," "learning," and "teaching,"
have maintained consistent usage throughout the period, highlighting the importance of artificial intelligence
technology in education and the interconnectedness of these concepts.
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article )
| education |
l:appli(ation )
{‘ use k‘\ T oS,
— | artificial intelligence |
technology
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Figure 9. Bibliometric Keywords

Figure 10. Most Significant Keywords of Al For Multimedia in Education
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Figure 11. Relevance Score of Significant Keywords of Al For Multimedia in Education

Figure 10 presents the frequency of the top 14 most prevalent keywords. "Education” emerges as the most
frequently occurring term (38 occurrences), followed by "artificial intelligence" (37 occurrences) and
"technology" (31 occurrences), respectively. This frequency distribution reflects the primary areas of interest
among researchers, highlighting a focus on the application of Al and technology within educational contexts.

Concurrently, Figure 11 depicts the relevance scores of these keywords, offering a different perspective.
"Education" maintains the highest score (1.7659), followed by "artificial intelligence" (1.7003). Interestingly,
"teaching" (1.4171) ranks third in relevance, despite not appearing among the most frequent terms.

When considering both figures in conjunction, it can be inferred that research in this domain places significant
emphasis on the integration of Al in education and teaching, with a focus on developing technologies to support
learning processes. Additionally, the terms "student" and "learning" demonstrate both high frequency and
relevance scores, indicating that the majority of research prioritizes the impact of Al on learners and the learning
process.

This data suggests that while research is oriented towards Al technology development, it maintains a strong
focus on educational applications and learner impact. This reflects a research trend that seeks to balance
technological innovation with educational advancement.

The analysis reveals a nuanced landscape of Al research in educational multimedia, where technological
advancements are consistently contextualized within educational paradigms. This approach underscores the
interdisciplinary nature of the field, bridging computer science, education, and cognitive psychology. Future
research directions may continue to explore the synergies between Al capabilities and pedagogical needs,
potentially leading to more personalized and effective learning experiences.
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Figure 12. Matplotlib Chart

The combined graph effectively highlights the relationship between the frequency (occurrences) and importance
(relevance score) of various keywords. Keywords like "education" and "artificial intelligence" are both highly
frequent and highly relevant, making them central themes in Al for multimedia in education. Other keywords
such as "technology" and "student" are important but secondary. This visualization helps identify key focus areas
and themes within the field.

Figure 13. Heatmap of Significant Keywords
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The heatmap effectively highlights the relationship between the frequency and relevance of various keywords.
Keywords like "education" and "artificial intelligence" are widespread and highly relevant, indicating their
central role in Al for multimedia education. Other keywords, such as "technology" and "student," are important
but secondary. This visualization helps identify key themes and areas of focus within the field.

Figure 14. The radar chart effectively highlights the relationship

The radar chart effectively highlights the relationship between the frequency and relevance of various keywords.
It shows that "education" and "artificial intelligence" are the most significant keywords regarding occurrences
and relevance in this context. Other keywords like "technology" and "student" are also important but to a lesser
degree. This visualization helps identify key themes and areas of focus within the field of Al for multimedia in
education.

The keywords containing 14 keywords from the clustered data show some research focuses that can be generated,
as shown in Table 8.

Table 8. The most significant keywords in Al for multimedia in education

Keyword Occurrences Relevance score
education 38 1.7659
artificial intelligence 37 1.7003
technology 31 1.1396
student 26 1.173
learning 23 0.974
development 21 0.7251
application 20 0.7088
multimedium 19 0.7483
paper 19 0.7422
teaching 17 1.4171
study 15 0.8321
use 15 0.8205
teacher 14 0.6916
article 11 0.5615
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Table 6 presents the most frequently occurring keywords in studies on Artificial Intelligence for Mixed Media in
Education, ranked by frequency of occurrence and relevance score. The top three keywords with the highest
frequency of occurrence are "education" (38 occurrences), "artificial intelligence" (37 occurrences), and
"technology" (31 occurrences), indicating that the majority of research focuses on the application of artificial
intelligence and technology in education. The high frequency of the keywords "student" (26 occurrences) and
"learning" (23 occurrences) also suggests that research emphasizes the impact of artificial intelligence on
learners and the learning process.

In terms of relevance score, the keywords "artificial intelligence" and "education" have the highest scores
(1.7003 and 1.7659, respectively), highlighting the significance of these two concepts in research. Other
keywords with high relevance scores include "technology" (1.1396), "student” (1.173), and "teaching" (1.4171),
indicating that research focuses on using artificial intelligence technology to improve teaching and learning.

Overall, Table 6 provides an overview of research trends in Artificial Intelligence for Mixed Media in Education,
emphasizing the importance of artificial intelligence and technology and their impact on learners and the
learning process. Future research may focus on exploring specific applications of Artificial Intelligence for
Mixed Media in Education and evaluating its impact on student learning outcomes.

5. Discussion

The bibliometric analysis of research on Artificial Intelligence (Al) for Multimedia in Education from 2020 to
2024 reveals several key trends and insights into this rapidly evolving field.

5.1 Publication Trends

The data shows a significant surge in publications on this topic from 2020 to 2021, with the number of
publications increasing from 1 to 12. This sharp rise likely reflects the growing interest and recognition of Al's
potential in educational multimedia applications. The subsequent plateau in 2022 and 2023 (11 publications each
year) and a slight decrease in 2024 (10 publications) may indicate a stabilization of research output or a shift
towards more focused, in-depth studies rather than a decline in interest.

5.2 Geographical Distribution

China is the dominant contributor to this field, with 19 publications and 214 citations. This leadership position
underscores China's significant investment in Al and educational technology research. While smaller in number,
the contributions from other countries demonstrate the global interest in this topic. The diverse geographical
spread, including contributions from Saudi Arabia, European countries, and others, suggests a growing
international recognition of Al's importance in multimedia education.

5.3 Collaborative Networks

The co-authorship network analysis reveals a tightly interconnected group of researchers, particularly
highlighting the central roles of authors like "huai" and "benching." This interconnectedness suggests a
collaborative research environment crucial for advancing complex, interdisciplinary fields like Al in education.
However, the absence of distinct clusters might indicate a need for more diverse collaboration across different
research groups or specializations.

5.4 Citation Impact

The most cited papers, such as "Enhancing Student Engagement: Harnessing 'AIED"s Power in Hybrid
Education—A Review Analysis" (47 citations) and "Piano Playing Teaching System based on Artificial
Intelligence -- Design and Research" (45 citations), highlight the areas of significant interest within the field.
These highly cited works focus on student engagement and specific Al applications in education, suggesting that
the research community particularly values practical implementations and reviews of Al's educational impact.

5.5 Thematic Focus

nmn

The keyword analysis reveals a strong focus on core concepts such as "artificial intelligence," "education,"
"technology," and "learning." The prominence of these terms across the studied period indicates a consistent
research emphasis on the technological aspects of Al in education and their impact on learning processes. The
emergence of "experience" as a prominent keyword in recent years suggests a shift towards more user-centered
research, focusing on the practical implications of Al in educational settings.

5.6 Challenges and Opportunities

While not explicitly discussed in the results, the literature review section highlights several challenges in
implementing Al for multimedia in education, including data privacy concerns, ethical considerations, and
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educator training. These challenges present opportunities for future research to address these issues and develop
more robust, ethical Al systems for educational use.

5.7 Interdisciplinary Nature

The diversity of keywords and research themes indicates the highly interdisciplinary nature of Al in multimedia
education. This field bridges technology, pedagogy, and cognitive science, necessitating collaboration across
various domains to fully realize Al's potential in educational settings.

5.8 Future Directions
The analysis suggests several potential directions for future research:

1. More in-depth studies on the long-term impact of Al-enhanced multimedia education on learning
outcomes.

2. Development of ethical frameworks and best practices for Al implementation in educational settings.

3. Cross-cultural studies to understand how Al in education can be adapted to different educational systems
and cultural contexts.

4. Research enhancing Al's capability to provide personalized learning experiences through multimedia
content.

In conclusion, this bibliometric analysis reveals a dynamic and rapidly evolving field of research. The integration
of Al in multimedia education is gaining significant attention globally, with China leading the charge. As the
field matures, there is a clear trend towards more practical, experience-focused research, aiming to leverage Al's
capabilities to enhance learning experiences and outcomes. However, challenges remain, particularly in ethical
implementation and adapting Al to diverse educational contexts. Future research in this field will likely need to
balance technological advancements with pedagogical needs and ethical considerations to realize the full
potential of Al in multimedia education.

6. Conclusion

This comprehensive bibliometric analysis of research on Artificial Intelligence (AI) for Multimedia in Education
from 2020 to 2024 provides valuable insights into this rapidly evolving field's current state and future directions.
The study reveals several key findings that have significant implications for researchers, educators, and
policymakers.

First, the sharp increase in publications from 2020 to 2021, followed by a stabilization in subsequent years,
indicates a growing recognition of Al's potential in educational multimedia applications. This trend suggests that
the field has moved beyond initial exploratory stages and focuses on more targeted, in-depth research.

Second, the geographical distribution of research output highlights China's dominant position in this field, with
significant contributions from other countries worldwide. This global interest underscores the universal
recognition of Al's importance in advancing multimedia education and suggests international collaboration and
knowledge exchange opportunities.

Third, analyzing collaborative networks reveals a tightly interconnected research community, which is crucial for
advancing this interdisciplinary field. However, the lack of distinct clusters suggests a need for more diverse
collaborations across different specializations and research groups to foster innovation and address complex
challenges.

Fourth, the research's thematic focus, as revealed by keyword analysis, emphasizes core concepts such as
artificial intelligence, education, technology, and learning. The emergence of "experience" as a prominent
keyword in recent years indicates a shift towards more user-centered research, focusing on the practical
implications of Al in educational settings.

Fifth, the most cited papers in the field highlight the research community's interest in practical implementations
of Al in education and comprehensive reviews of its impact. This suggests a growing emphasis on
evidence-based approaches to integrating Al in multimedia education.

However, the study also reveals several challenges that need to be addressed. These include ethical
considerations, data privacy concerns, and the need for educator training in Al technologies. Future research
should focus on developing robust ethical frameworks, enhancing Al's capability to provide personalized
learning experiences, and conducting long-term studies on the impact of Al-enhanced multimedia education on
learning outcomes.
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In conclusion, this bibliometric analysis demonstrates that Al for Multimedia in Education is a dynamic and
rapidly evolving field with significant potential to transform educational practices. As the field matures, it is
crucial to balance technological advancements with pedagogical needs and ethical considerations. Future
research should bridge the gap between theoretical advancements and practical implementations, ensuring that
Al technologies are effectively harnessed to enhance learning experiences and outcomes across diverse
educational contexts.

The findings of this study provide a solid foundation for researchers, educators, and policymakers to make
informed decisions about the direction of future research and the implementation of Al in multimedia education.
As we progress, continued interdisciplinary collaboration and a focus on user-centered, ethical Al applications
will be key to realizing Al's full potential in transforming educational multimedia experiences.
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