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Abstract  

The integration of machine learning in educational settings offers promising avenues for addressing mental health 

challenges among students [1]. This study conducts a bibliometric analysis to explore the impact of machine learning on 

mental health within student learning environments. By systematically reviewing peer-reviewed articles, conference papers, 

and relevant literature from the past decade, this research identifies key trends, challenges, and opportunities in this 

emerging field. The study focuses on the effectiveness of different machine learning methodologies in detecting, diagnosing, 

and intervening in mental health issues, highlighting the potential for early identification and personalized support. 

Furthermore, it addresses critical concerns related to data privacy, ethical considerations, and algorithmic biases, which are 

paramount for the responsible deployment of these technologies. The findings reveal significant advancements in the 

application of natural language processing and wearable technology data for mental health monitoring. However, gaps 

remain in longitudinal studies and the consideration of cultural and contextual factors. This research contributes to the 

existing body of knowledge by providing a comprehensive overview and identifying directions for future research, ultimately 

aiming to enhance the well-being and academic performance of students through innovative machine learning solutions. 

Keywords: Machine Learning, Mental Health, Student, Learning 

Abstrak 

Integrasi pembelajaran mesin dalam lingkungan pendidikan menawarkan cara yang menjanjikan untuk mengatasi tantangan 

kesehatan mental di kalangan siswa [1]. Studi ini melakukan analisis bibliometrik untuk mengeksplorasi dampak 

pembelajaran mesin terhadap kesehatan mental dalam lingkungan belajar siswa. Dengan meninjau secara sistematis artikel 

yang ditinjau sejawat, makalah konferensi, dan literatur relevan dari dekade terakhir, penelitian ini mengidentifikasi tren, 

tantangan, dan peluang utama dalam bidang yang sedang berkembang ini. Studi ini berfokus pada efektivitas berbagai 

metodologi pembelajaran mesin dalam mendeteksi, mendiagnosis, dan mengintervensi masalah kesehatan mental, dengan 

menyoroti potensi identifikasi dini dan dukungan yang dipersonalisasi. Lebih jauh, studi ini membahas masalah kritis yang 

terkait dengan privasi data, pertimbangan etika, dan bias algoritmik, yang sangat penting untuk penerapan teknologi ini 

secara bertanggung jawab. Temuan ini mengungkapkan kemajuan signifikan dalam penerapan pemrosesan bahasa alami dan 

data teknologi yang dapat dikenakan untuk pemantauan kesehatan mental. Namun, masih ada kesenjangan dalam studi 

longitudinal dan pertimbangan faktor budaya dan kontekstual. Penelitian ini berkontribusi pada badan pengetahuan yang ada 

dengan memberikan gambaran umum yang komprehensif dan mengidentifikasi arah untuk penelitian masa depan, yang pada 

akhirnya bertujuan untuk meningkatkan kesejahteraan dan kinerja akademis siswa melalui solusi pembelajaran mesin yang 

inovatif.  

Kata kunci: Machine Learning, Mental Health, Student, Learning  

 

1. Introduction  

In recent years, the integration of machine learning into 

various sectors has significantly transformed traditional 

practices, yielding enhanced efficiency and innovative 

solutions [1], [2]. One domain that has seen 

considerable interest is the intersection of machine 

learning and mental health, particularly within 

educational settings. The increasing prevalence of 

mental health issues among students is a growing 

concern, with numerous studies highlighting the 

detrimental effects on academic performance and 

overall well-being [3], [4]. As educational institutions 

strive to support their students, leveraging advanced 

technological solutions such as machine learning 

presents a promising avenue for addressing these 

challenges [5]. 

The application of machine learning in mental health 

can facilitate early detection, diagnosis, and 

intervention, thereby mitigating the impact of mental 

health issues on student learning [6], [7], [8]. 

Traditional methods of identifying and addressing 

mental health concerns often rely on self-reported 
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surveys and clinical assessments, which can be time-

consuming and subject to bias. In contrast, machine 

learning algorithms can analyze vast amounts of data to 

identify patterns and predict potential mental health 

issues with greater accuracy and efficiency [9], [10], 

[11]. This capability is particularly crucial in 

educational settings, where early intervention can 

significantly improve student outcomes. 

In this context, this study aims to conduct a 

bibliometric analysis of the impact of machine learning 

on mental health within student learning environments. 

By examining existing literature, we seek to identify 

key trends, challenges, and opportunities in this 

emerging field, providing a comprehensive overview 

that can inform future research and practice. 

The primary research problem addressed in this study is 

the effective integration of machine learning 

technologies to support mental health in student 

learning environments. While machine learning offers 

significant potential for early detection and 

intervention, there are challenges related to data 

privacy, ethical considerations, and algorithmic biases 

[12]. General solutions proposed in the literature 

include the development of privacy-preserving machine 

learning models, the implementation of ethical 

guidelines for AI in education, and the creation of 

interdisciplinary frameworks that combine 

technological and psychological expertise [13], [14], 

[15]. 

Specific solutions proposed in the literature to address 

the main research problem include the use of federated 

learning techniques to enhance data privacy while 

maintaining the effectiveness of machine learning 

models [16]. Federated learning allows models to be 

trained across multiple decentralized devices or servers 

holding local data samples, without exchanging them. 

This approach addresses privacy concerns by keeping 

data localized, thus minimizing the risk of data 

breaches while still leveraging the collective power of 

diverse datasets. 

Another proposed solution is the development of 

explainable AI systems that provide transparent 

insights into how machine learning models make 

decisions [17]. These systems can help educators and 

mental health professionals understand the rationale 

behind predictions, facilitating trust and enabling more 

informed decision-making [18]. Additionally, 

incorporating domain-specific knowledge into machine 

learning models can improve their accuracy and 

relevance, ensuring that the insights generated are 

meaningful and actionable within the educational 

context [19]. 

The current state of the art in applying machine 

learning to mental health in educational settings 

involves a variety of innovative approaches and 

methodologies. Recent studies have explored the use of 

natural language processing techniques to analyze 

student interactions in online forums and social media, 

identifying indicators of mental health issues through 

language patterns and sentiment analysis [20]. These 

methods offer a non-invasive way to monitor student 

well-being in real-time, providing valuable insights that 

can inform timely interventions. 

Advancements in wearable technology and sensor data 

have enabled the development of models that can 

monitor physiological indicators such as heart rate 

variability and sleep patterns, which are often 

correlated with mental health conditions [21]. By 

integrating these data sources, machine learning models 

can provide a more holistic view of a student's mental 

health, allowing for more comprehensive support 

strategies. 

Another critical area for further investigation is the 

ethical and legal implications of using machine learning 

in mental health. Ensuring that these technologies are 

developed and implemented in ways that respect 

student privacy, autonomy, and consent is paramount. 

This includes addressing biases in data and algorithms 

that could lead to unequal treatment or unintended 

harm [22]. 

Objectives of this study aim to provide a 

comprehensive bibliometric analysis of the impact of 

machine learning on mental health within student 

learning environments. Specifically, it seeks to identify 

key trends, challenges, and opportunities in the existing 

literature, offering insights that can inform future 

research and practice. 

This research offers a novel contribution by 

synthesising a wide range of studies to highlight the 

current state of the art and identify critical gaps in the 

literature. By focusing on the intersection of machine 

learning and mental health in educational settings, this 

study provides valuable insights into an emerging field 

that has significant implications for both technology 

and education. 

The scope of this research includes an analysis of peer-

reviewed articles, conference papers, and relevant 

reviews published over the past decade. The study 

focuses on identifying trends in the application of 

machine learning to mental health within educational 

contexts, evaluating the effectiveness of different 

methodologies, and highlighting areas where further 

research is needed. This comprehensive approach 

ensures a thorough understanding of the current 

landscape and provides a foundation for future 

advancements in the field. 

2. Research Methods 

This study will employ a mixed-method approach to 

further investigate these topics, incorporating both 

qualitative and quantitative research approaches [23], 

[24] as seen in Figure 1. The qualitative component 

will consist of conducting interviews with educators, 
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students, and artificial intelligence technology 

developers to gather insights into their experiences and 

perspectives on the implementation of mental health in 

education [25]. 

This methodology will offer a comprehensive 

understanding of the intricate dynamics involved in the 

utilization of machine learning technology in the field 

of education [26]. Using a mixed-methods approach, 

researchers aim to uncover both the current state of 

artificial intelligence adoption in education and gain a 

greater understanding of the varied perspectives of key 

stakeholders [27]  

 

Figure 1. Stages of Bibliometric Method 

2.1 Research Question 

The methodology for this study will involve a mixed-

methods approach to gather data on the use of artificial 

intelligence technology in education. The research 

question that will guide this study is: 

What are the publishing keywords linked to the Impact 

of Machine Learning on Mental Health in Student 

Learning in the Scopus database? 

What is the trend in the number of citations connected 

to the Impact of Machine Learning on Mental Health in 

Student Learning in the Scopus database? 

What is the distribution of publisher nations and the 

pattern of relationships between publisher countries 

regarding the Impact of Machine Learning on Mental 

Health in Student Learning on the Scopus database? 

What is the Impact of Machine Learning on Mental 

Health in Student Learning using the Scopus database? 

2.2 Defining Search Keywords 

In conducting a comprehensive bibliometric analysis, 

the selection of appropriate search keywords is a 

critical initial step [28]. The keywords must 

encapsulate the core concepts of the study while 

encompassing a broad spectrum of related research 

areas to ensure an exhaustive literature retrieval [28]. 

For this research, the primary keywords identified 

include "machine learning", "mental health", "student", 

and "learning" These terms are reflective of the main 

themes of the study and are expected to yield relevant 

literature spanning multiple disciplines, including 

computer science, psychology, and educational 

research. 

To enhance the comprehensiveness of the search, 

additional keywords and their combinations were also 

considered [29]. The use of Boolean operators (AND) 

and truncation symbols () facilitated a more nuanced 

search strategy, allowing the retrieval of articles that 

may use varied terminology to describe similar 

concepts[30].   

Furthermore, an iterative process was employed to 

refine the keyword list, involving initial searches and 

subsequent reviews of the retrieved articles to identify 

additional relevant terms [28]. This process ensured 

that the search strategy remained dynamic and adaptive 

to emerging trends and terminologies in the literature 

[27], [28]. Reviewing keywords used in highly cited 

articles and relevant reviews also informed the 

refinement of the search strategy, ensuring that the 

most pertinent studies were included in the analysis 

[29]. 

2.3 Initial Search Results 

The initial search was conducted using the Scopus 

database, targeting the "title," "abstract," and 

"keywords" fields. This approach was chosen to capture 

the essence of each article and ensure relevance to the 

study's focus [31]. The search string incorporated the 

defined keywords and Boolean operators, yielding a 

preliminary set of articles. The search criteria were 

designed to include only peer-reviewed journal articles 

to maintain a high standard of academic rigor [30]. The 
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initial search resulted in several hundred articles, from 

which those most pertinent to the research questions 

were selected for further review. 

 

2.4 Refinement Of the Search Results 

To refine the initial search results, a systematic 

approach was adopted, involving multiple stages of 

screening and selection [29], [30]. The first stage 

involved a review of titles and abstracts to assess the 

relevance of each article. Articles that explicitly 

addressed the application of machine learning to mental 

health in educational settings were retained, while those 

with a broader focus or unrelated topics were excluded 

[29]. This initial screening significantly reduced the 

number of articles to a more manageable subset. 

The second stage involved a full-text review of the 

remaining articles. This comprehensive review aimed 

to ensure that each article met the inclusion criteria and 

contributed valuable insights to the research questions 

[30]. During this process, articles were assessed for 

their methodological rigour, relevance to the study's 

focus, and the quality of their findings. Any articles that 

did not meet these criteria were excluded. The 

refinement process was iterative, with constant cross-

referencing to ensure consistency and completeness in 

the selection of articles [28]. 

2.5 Compiling Statistics on The Initial Data 

Once the refined set of articles was established, a 

detailed statistical analysis was conducted to compile 

descriptive statistics on the initial data [30]. This 

involved categorizing the articles based on various 

parameters, such as publication year, journal of 

publication, geographical distribution, and the primary 

focus of the research [32]. The analysis revealed trends 

in the publication frequency, indicating a growing 

interest in the application of machine learning to mental 

health in educational settings over recent years. 

The geographical distribution of the articles highlighted 

the global nature of the research, with significant 

contributions from countries. This diversity in research 

origins underscores the universal relevance of the study 

topic and the wide-ranging interest it has garnered 

across different educational contexts [33]. Furthermore, 

categorizing the articles by their primary focus helped 

identify dominant themes and methodologies, such as 

the use of natural language processing techniques, 

wearable technology data, and predictive analytics in 

mental health interventions [32]. 

2.6 Data Analysis 

The final stage of the methodological process involved 

a comprehensive analysis of the compiled data to draw 

meaningful insights and conclusions [30]. This analysis 

focused on identifying key trends, challenges, and 

opportunities in the application of machine learning to 

mental health in educational settings [34]. Various 

analytical techniques were employed, including 

thematic analysis and trend analysis, to synthesize the 

findings from the selected articles. 

The thematic analysis revealed several recurring 

themes, such as the importance of early detection and 

intervention, the ethical and privacy concerns 

associated with using machine learning in mental 

health, and the potential for personalized support 

through advanced analytics [32]. Trend analysis 

highlighted the increasing adoption of machine learning 

technologies in educational settings, driven by 

advancements in AI and the growing recognition of 

mental health as a critical factor in student success. The 

data analysis also identified gaps in the current 

research, such as the need for more longitudinal studies 

and the consideration of cultural and contextual factors 

in the application of these technologies[33]. 

The analysis revealed that machine learning 

significantly enhances the ability to monitor and 

respond to student learning, thereby improving 

engagement and learning outcomes. However, 

challenges such as data privacy concerns and the need 

for context-aware algorithms were also highlighted. 

These findings from the Initial Search then Refinement 

Search with Data Source, Keywords, Number of 

Publication, Number of Citation, Citation per Year, and 

Citation per Article can be seen in  Table 1 Data 

Analysis. 

Table 1. Data Analysis 

Data Initial Search Refinement 

Search 

Data Source 

Keywords 

 

 

 

 

Number of 

Publications 

Number of 

Citation 

Citation per Year 

Citation per 

Article 

Database Scopus 

Emotion 

Recognition AND 

Education 

 

 

1973 

 

16762 

 

931.2 

8.50 

Database Scopus 

Machine Learning 

AND Mental 

Health 

Student AND 

Learning  

159 

 

968 

 

107.56 

6.09 

  

3.  Result and Discussion 

RQ1. What are the publishing keywords linked to the 

Impact of Machine Learning on Mental Health in 

Student Learning in the Scopus database? 

The analysis presented in the visualization Figure 2. 

Publishing Keywords reveals several key themes in the 

intersection of machine learning and mental health 

research, particularly within the student demographic. 

The centrality of terms such as "students," "machine 

learning," and "mental health" highlights the significant 

focus on these areas. This finding suggests that recent 

studies have concentrated on leveraging machine 

learning techniques to address mental health issues 

among students. 
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Figure 2. Publishing Keywords 

The prominence of terms like "depression," "anxiety," 

and "stress" indicates that these are the primary mental 

health concerns being investigated. The frequent 

occurrence of "support vector machines," "logistic 

regression," and "random forests" implies that these are 

the predominant machine learning algorithms utilized 

in this research domain. This aligns with the findings of 

recent studies, which emphasize the effectiveness of 

these algorithms in predicting and diagnosing mental 

health conditions [35]. 

Comparing these findings with the existing literature 

reveals that the current research is in line with global 

trends in mental health and machine learning studies. 

The use of machine learning algorithms to identify 

mental health issues in university students, showing 

significant overlap with the terms identified in our 

analysis. 

However, the current research also offers unique 

contributions. The integration of "social media," 

"passive sensing," and "natural language processing" 

indicates an innovative approach to data collection and 

analysis. These methods allow for continuous and 

unobtrusive monitoring of mental health, which is a 

significant advancement over traditional survey-based 

methods. This approach can potentially provide more 

accurate and real-time insights into the mental well-

being of students. 

The findings of this research have significant 

implications for both the scientific community and 

practical applications. The integration of machine 

learning techniques in mental health research offers a 

promising avenue for early detection and intervention 

of mental health issues among students. This can lead 

to the development of personalized mental health care 

plans and targeted interventions, ultimately improving 

student well-being and academic performance. 

RQ2. What is the trend in the number of citations 

connected to the Impact of Machine Learning on 

Mental Health in Student Learning in the Scopus 

database? 

The visual of Figure 3. The Trend in the Number of 

Citations representation of publication venues and their 

interconnectedness highlights significant trends in the 

dissemination of research findings within the field of 

computational intelligence and its applications. Central 

to the network are prominent publication venues such 

as "Lecture Notes in Networks and Data," "ACM 

International Conference Proceedings," and 

"Communications in Computer and Information 

Science." These venues are frequently chosen for 

publishing studies related to advancements in machine 

learning, artificial intelligence, and their applications in 

various domains including mental health and student 

well-being. 

 

Figure 3. The Trend in the Number of Citations 

The visualization indicates a strong association with 

conferences and journals that focus on applied 

methodologies and interdisciplinary approaches. For 

example, terms such as "Advances in Intelligent 

Systems" and "Neural Computing and Applications" 

suggest a focus on cutting-edge computational 

techniques and their practical applications. This trend is 

corroborated by recent literature which emphasizes the 

integration of advanced computational methods in 

solving real-world problems [36]. 

The implications of these findings are significant for 

both the academic community and practical 

applications. The clustering of keywords around 

specialized conferences and journals highlights the 

importance of targeted dissemination of research 

findings. By publishing in venues that focus on 

computational intelligence and its applications, 

researchers can ensure that their work reaches an 

audience that is both knowledgeable and interested in 

these advancements. 

For practitioners, the insights gained from these studies 

can lead to the development of more effective mental 

health monitoring tools and interventions. The use of 

advanced computational methods, as indicated by the 

frequent occurrence of terms like "machine learning" 

and "artificial intelligence," can provide more accurate 

and timely diagnoses, ultimately improving patient 

outcomes [3]. 

The findings emphasize the need for continued 

interdisciplinary research and the dissemination of 
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results through specialized conferences and journals. 

This approach not only advances scientific knowledge 

but also fosters practical innovations that can have a 

profound impact on mental health and other critical 

areas. 

RQ3. What is the distribution of publisher nations and 

the pattern of relationships between publisher countries 

regarding the Impact of Machine Learning on Mental 

Health in Student Learning on the Scopus database? 

The visual Figure 4. Distribution of Publisher Nations 

and The Pattern of Relationships Between Publisher 

representation of international collaboration in 

publishing research on the impact of machine learning 

on mental health in student learning highlights 

significant patterns and relationships between different 

countries. The central nodes of the network, notably 

India, the United States, and China, indicate these 

countries as major contributors to the research domain. 

This centrality suggests a strong presence and 

leadership in the field, both in terms of research output 

and collaborative efforts. 

 

Figure 4. Distribution of Publisher Nations and The Pattern of 

Relationships Between Publisher 

India emerges as a pivotal hub, showing extensive 

collaborations with numerous countries, including the 

United States, the United Kingdom, and Bangladesh. 

This extensive network implies that Indian researchers 

are heavily engaged in international collaborations, 

which likely enhances the diversity and robustness of 

their research outputs. Similar trends are observed for 

the United States and China, which also maintain 

numerous collaborative links with other countries such 

as Germany, Canada, and Malaysia. 

The map also reveals regional clusters and 

collaborative preferences. For instance, the United 

States shows significant links with countries in the 

Americas and Europe, while China’s collaborations 

extend more towards Asian countries. These patterns of 

collaboration are consistent with geopolitical and 

economic relationships, reflecting the interconnected 

nature of scientific research on a global scale. 

Recent literature supports these findings, highlighting 

the role of international collaboration in enhancing the 

quality and impact of research. Studies have shown that 

collaborative research, especially when it crosses 

national borders, tends to produce higher citation rates 

and broader dissemination of findings [37]. 

Comparing these findings with existing literature, it 

becomes evident that the field of machine learning 

applications in mental health is benefiting significantly 

from international collaborations. The presence of 

major hubs such as the United States, India, and China 

aligns with broader trends in computational research, 

where these countries are recognized leaders [38]. The 

extensive network of collaborations involving these 

nations suggests that their research outputs are not only 

prolific but also enriched by diverse perspectives and 

expertise. 

In contrast, smaller nodes like Argentina, Portugal, and 

Peru, while less central, indicate emerging contributors 

to the field. The current research underscores the 

importance of nurturing these emerging contributions 

through increased international partnerships, which can 

elevate the global standard of research and innovation. 

The distribution of publisher nations and the pattern of 

relationships between them highlight the importance of 

international collaboration in advancing the field of 

machine learning applications in mental health. By 

continuing to foster these global networks, researchers 

can ensure that their work remains at the forefront of 

scientific innovation, ultimately contributing to better 

mental health outcomes for students worldwide. 

4.  Conclusions 

The analysis presented in this study highlights the 

pivotal role of machine learning in addressing mental 

health issues among students. The centrality of terms 

such as "students," "machine learning," and "mental 

health" underscores the significant focus on leveraging 

advanced computational techniques to tackle mental 

health challenges in educational settings. The frequent 

occurrence of keywords like "depression," "anxiety," 

and "stress" indicates that these are the primary 

concerns being addressed through machine learning 

methodologies, with algorithms such as "support vector 

machines," "logistic regression," and "random forests" 

being predominant in this research domain. The 

findings align with global trends, demonstrating that 

the use of machine learning algorithms in mental health 

research is consistent with existing literature. The 

implications of these findings are substantial for both 

the scientific community and practical applications. 

The integration of machine learning techniques in 

mental health research not only advances scientific 

knowledge but also holds significant promise for 

practical applications, such as the development of 

personalized mental health care plans and targeted 

interventions. This can ultimately improve student 

well-being and academic performance. International 

collaboration emerges as a crucial factor in the 

advancement of this research domain. The visualization 

of international collaborations highlights the significant 

contributions of countries such as India, the United 
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States, and China, which serve as major hubs in the 

research network. These collaborations enhance the 

diversity and robustness of research outputs, reflecting 

the interconnected nature of scientific research on a 

global scale. The presence of emerging contributors 

like Argentina, Portugal, and Peru underscores the 

importance of nurturing these contributions through 

increased international partnerships. In conclusion, the 

research presented in this study contributes 

significantly to the existing body of knowledge by 

highlighting the critical role of machine learning in 

addressing mental health issues among students. The 

findings emphasize the importance of innovative 

approaches and international collaboration in advancing 

the field. Future research should continue to explore 

these areas, focusing on overcoming current limitations 

and expanding the scope of machine learning 

applications in mental health to ensure broader and 

more effective interventions. 
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