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Abstract. Sophisticated bibliometric methodologies, particularly CiteSpace, are 

utilized in this research to analyze the landscape of language processing and com-

munication. The analysis focuses on the growing fields of natural language un-

derstanding and affective computing, revealing an increased academic interest in 

'deep learning,' 'emotion detection,' and 'machine learning.' This trend indicates 

a shift towards artificial intelligence in language education that is emotionally 

intelligent. The investigation, covering literature from 2012 to 2024, shows a 

clear trend of diversification and specialization, highlighting the integration of 

affective computing with linguistics. The study concludes by emphasizing the 

importance of bilingual education for developing globally competent individuals 

and encourages further interdisciplinary research to enhance emotional depth in 

human-computer interactions. 
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1 Introduction 

Significant potential for cognitive and emotional growth is offered by the intersection 

of emotional intelligence and AI-enhanced language learning platforms. The complex-

ities of emotional experiences in language acquisition are delved into in Yu's research 

[1]. By Chen, Chen, and Lin, the revolutionary potential of AI in traditional teaching is 

explored, with a focus on emotional and cognitive aspects [2]. A framework combining 

second language emotions with positive psychology is proposed by Shao et al (2020) 

[3]. In online education, advancements in deep learning have resulted in improved 
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acoustic features and ensemble learning, thereby benefiting diverse populations.An ed-
ucational environment that is both emotionally intelligent and cognitively enriching is
aimed to be created by this exploration of emotional intelligence, positive learning emo-
tions, and AI in language learning.

2 Methodology

2.1 Data Collection Methods

Harnessing data from the Web of Science (WoS) database, the collection spans key-
words like "deep learning," "emotion recognition," "natural language processing," and
"artificial intelligence," up to March 29, 2024.Papers, preserved in plain text, undergo
network mapping with CiteSpace 6.2 R6, including co-citation and keyword analysis,
echoing the academic integration of AI in education.

2.2 CiteSpace Analysis Techniques

CiteSpace, a Java-based bibliometric visualization tool, plays a crucial role in the anal-
ysis phase of the research. It meticulously sifts through the bibliographic data from the
Web of Science, highlighting scholarly exchanges and interactions within the domains
of affective computing and language education. It wields Citation Burst Detection to
pinpoint citation spikes and the Keyword Plus technique to surface nascent themes via
keyword prevalence and concurrence.

This analytical engine monitors research trajectories chronologically and gauges
cluster caliber with metrics like the Weighted Mean Silhouette (S) and Harmonic Mean
(Q, S), across co-citation and bibliographic coupling spheres. CiteSpace synthesizes
network visualization with these analytical methods, offering a structured vantage point
on pivotal concepts, evolutionary paths, and the contemporary scholarly terrain.

2.3 Research Process

Fig. 1. Research Process.

Trends in Affective Computing and Language Processing             335



Figure 1 illustrates the initial stages of our research, capturing the essence of data col-
lection and preliminary analysis. It sets scene for a deeper dive into the integration of
affective computing with language education. Visual serves as a bridge to the subse-
quent discussion on research outcomes and their academic implications.

3 Result

3.1 Keyword Co-occurrence Network Analysis

Fig. 2. Keyword Network co-occurrence Source: Citespace 6.3. R1.

Based on the Figure 2 provided in the image, can classify the listed items into three
categories using a tabular format. Here's a simple classification:

Fig. 3. Classification of Fig. 2.
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Artificial intelligence and cognitive science merge, spotlighting a word cloud of key
terms linking language and emotion. As Figure 3 shows, It delineates "deep learning,"
"speech recognition," and "sentiment analysis" under AI and Language Tech; "emotion
recognition" and "facial expression" within Emotion & Cognition; and "communica-
tion," "performance," "classification," and "CiteSpace" in Performance Analytics. This
nexus encapsulates research, steering the emotional intelligence forward of AI.

3.2 Keyword Burst Analysis

Fig. 4. Keyword Network Clusters Source: Citespace 6.3. R1.

As Figure 4, The LLR algorithm's modular clustering analysis yields a robust silhouette
score, S=0.8195, indicating good clustering quality, but a lower harmonic mean (Q, S)=
0.6126 suggests that there might be room for improvement in the cohesiveness of the
clusters. Keyword clustering distills nine core themes: "Deep Learning," "Natural Lan-
guage Processing," "Emotion Recognition," and more, with CiteSpace maps illustrating
interplay, such as "Deep Learning" with "Neural Networks" and "Emotion Recogni-
tion" with "Facial Expressions." The silhouette score of 0.8195 shows good cluster co-
hesion, while the harmonic mean of 0.6126 indicates variability in cluster tightness.

3.3 Keywords with the Strongest Citation Bursts

Twelve keywords have been identified with significant citation surges in artificial in-
telligence and cognitive science between 2012 and 2024 as Figure 5 shows, with "ma-
chine learning" showing the highest intensity from 2020 to 2024. "Language" along
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with "Emotion Recognition," a key term in AI that underscores the importance of un-
derstanding and processing human emotions prominent until 2020.Despite the impact,
"emotion detection" and "individual differences" are more central to AI and cognitive
science than medical research. The graph concludes by highlighting the evolving trends
and the fields' vitality, as revealed by citation bursts and intensity metrics over the past
decade. Showing that it's important to connect language and machine learning.

Fig. 5. Keywords with The Strongest Citation Bursts Source: Citespace 6.3. R1.

4 Conclusion

4.1 Summary of Key Findings

Key findings demonstrate that AI technologies like deep learning and machine learning
have transformed language education, integrating emotional intelligence to enhance
emotional depth in learning experiences. Jebali et al. (2023) contributed with a deep
learning system for sign language recognition, advancing cognitive and emotional con-
nections in education [4]. Huang and Song (2022) applied machine learning to cultural
heritage management, emphasizing its role in enriching emotional and cultural under-
standing in language learning [5]. These studies support the integration of AI in foster-
ing emotionally resonant pedagogy.

4.2 Contribution to the Field

The bibliometric analysis of the intersection between artificial intelligence and affec-
tive computing in language education, emphasizing AI's potential to enhance educa-
tional frameworks and foster emotionally attuned human-machine interactions. The
Keyword Clustering figure shows how Richards (2022) and Pedro et al. (2019) connect
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to the integration of NLP in emotionally responsive teaching methods [6][7]. The liter-
ature review lays the groundwork for innovative methodologies that prioritize language
learners' emotional well-being, shifting from traditional language processing to a holis-
tic communication education approach. This research paves the way for interdiscipli-
nary initiatives to improve the emotional nuances of human-computer interactions, en-
riching the educational experience.

4.3 Limitations and Future Research Directions

While concepts like deep learning and emotion recognition are crucial in AI, many
university English teachers may lack familiarity with their practical applications and
theoretical foundations. This highlights the need for interdisciplinary training to effec-
tively incorporate these technologies into language education. Future studies should use
multiple databases for better representativeness. The study also raises questions about
the long-term effects of AI in language education, suggesting that longitudinal research
could clarify its impact on learners' emotional and linguistic development. Addition-
ally, ethical concerns like data privacy and algorithmic bias need further exploration.
In summary, while this study contributes to the field, future research should broaden its
focus to better assess AI's role in language education and implementations of affective
computing and language processing.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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