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ABSTRACT  

This research paper presents an analysis of the collected articles using the Publish or Perish software, 

consisting of the top 290 scientific articles listed on Google Scholar from 1947 to 2023. The study aims to explore 

the current state of the data science field in relation to technological advancements and the prevalence of big 

data. The findings reveal a significant and rapid development in the field, highlighting the importance of 

topics such as data science, big data, data analysis, and machine learning for further investigation. 
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1. INTRODUCTION 

In the era of the Internet of Things and Big Data, data scientists are required to extract 

valuable knowledge from the given data[1]. Data is becoming the most valuable asset for any 

organization and might be its only truly inimitable asset[2]. In the current era, Data Science has 

emerged as a crucial field. During this era, a significant amount of data is generated and collected 

across various domains. Data Science aids researchers and practitioners in extracting valuable 

insights and making data-driven decisions. Therefore, comprehensive literature analysis is necessary 

to understand trends, contributions, and research developments in Data Science. 

The growth in the quantity and diversity of data has led to data sets larger than is 

manageable by the conventional, hands-on management tools[3]. The accessibility to large datasets 

enables the application of complex algorithms and data science (DS) tools[4]. In this sense, DS tools, 

such as machine learning (ML), have the potential to support several fields of research, such as 

biomedicine, neuro- science or robotics, by the automation or resolution of complex tasks in time 

series prediction, classification, regression, diagnostics, monitoring, and so on[5]. 

Data are widely considered to be a driver of better decision making and improved 

profitability, and this perception has some data to back it up[3]. The common theme in descriptions 

of the job of the data scientist is a kind of beginning-to-end narrative, whereby data scientists have a 

hand in many, if not all, aspects of a process that involves data. The only aspects in which they are 

not involved are the choice of the question itself and the decision that is ultimately made upon seeing 

the results. In fact, based on our experience, many real-world situations draw the data scientist into 

participating in those activities as well[6]. 

This study not only provides an overview of the current state of Data Science but also serves 

as a guide for future research directions. By identifying emerging research areas and existing 

literature gaps, this analysis can inform researchers and decision-makers about potential 

opportunities and challenges in the field. Ultimately, the findings of this study will contribute to the 

advancement of Data Science by revealing key trends, influential contributions, and research 

developments that shape its evolution. 

The aim of this paper is to address the following questions: (1) How are articles on data 

science classified? (2) What are the research trends in the field of data science? (3) Which research 
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topics have received more publications? (4) Which data science topics offer opportunities for further 

research in the future? The paper begins with a literature review on the term "data science" based on 

previous research findings. Additionally, the research objectives are presented in Section 1. Section 

2 explains the definition of data science and provides an overview of related terms. The methodology 

used to conduct bibliometric analysis, including the steps and methods associated with the use of 

databases, is described in Section 3. Section 4 presents the results of the analysis using the VOSviewer 

tool. Research recommendations, conclusions, and study limitations are discussed in Section 5. 

 

1. Data Science 

Data Science refers to an emerging area of work concerned with the collection, preparation, 

analysis, visualization, management, and preservation of large collections of information. Although 

the name Data Science seems to connect most strongly with areas such as databases and computer 

science, many different kinds of skills - including non-mathematical skills - are needed. 

The complexity of data gives rise to new perspectives that were previously impossible or 

difficult to achieve. For example, large-scale traditional sensor data surveys have proven to be less 

effective due to associated challenges such as irrelevant participants, low response rates, and 

unanswered questions. However, data-driven discoveries can aid in determining whom to survey, 

what questions need to be answered, designing implementable survey operational models, and 

measuring the cost-effectiveness of conducting surveys[7]. 

 

Table 1. 1Several bibliometric analyses that have been done by previous researchers on the topic of 

data science 

Authors(s) 

& Year 

Number of 

Documens 

Anayzed 

Source Findings 

[8] 1727 Scopus database The study aims to fill the research gap on big 

data analytics in enterprises. However, the 

findings are limited by the sample and analysis 

software used. The sample consisted of English 

journal articles from the Scopus database. 

Future research can overcome these limitations 

by exploring different databases and including 

documents in multiple languages. It's 

important to note that the VOSviewer software 

doesn't differentiate author contributions. 

Despite these limitations, the study provides 

structure to the fragmented literature on big 

data analytics by conducting an early 

bibliometric study. It analyzes thematic areas 

and proposes future research agendas. The 

study's protocol for bibliometric studies can be 

a valuable resource for future researchers. 
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[9] 4081 WoS Database It has been observed that significant works in 

this field are being conducted worldwide, 

including both developed and developing 

countries. China is emerging as the leading 

contributor in terms of the total number of 

publications, while Singapore has the highest 

per-capita publication rate. Furthermore, there 

is a growing linkage between different types of 

publications, particularly between engineering 

journals and industrial journals. This indicates 

that these techniques are gaining increasing 

industrial importance. In conclusion, data-

based process monitoring is rapidly developing 

and being implemented in process industries. 

However, the pace of application in process 

industries is not keeping up with the pace of 

theoretical development. 

[10] 478 WoS Database The analysis of document co-citation and its 

evaluation reveals the presence of four distinct 

clusters that connect Big Data analytics with 

various management phenomena. These 

clusters include the theoretical development of 

Big Data analytics, the transition of 

management towards Big Data analytics, the 

relationship between Big Data analytics and 

firm resources, capabilities, and performance, 

and the application of Big Data analytics in 

supply chain management. 

[11] 7868 Scopus database Utilizing bibliometric and network analysis, we 

conducted a comprehensive literature review 

on the topic of Big Data and supply chain 

management (SCM) spanning a 10-year period 

from 2006 to 2016. Our study aimed to shed 

light on the role of scientific journals in 

advancing research on Big Data and the 

contributions of individual researchers to this 

emerging field. As far as we are aware, this is 

the first study to identify the top contributing 

authors, countries, and key research topics in 

this area. Despite its limitations, we believe that 

our study offers valuable insights and 

encourages further exploration of the field of 

Big Data and SCM by researchers. 
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2. METHODOLOGY: A BIBLIOMETRIC ANALYSIS  

The purpose of this paper is to answer the questions of how articles on data science 

classified, what are the research trends in the field of data science, what research topics are the subject 

of more publications, what data science topics will provide opportunities for further research in the 

future. 

 

2.1. Search for specific journals on the topic of data science 

A Bibliometric review, commonly used in scientific fields, involves a quantitative analysis 

of journal articles, books, or other written communications[12]. The first step of the process is to 

conduct a Google database search for articles that particularly discuss data science. 

 

2.2. Journal metrics information 

This section explicitly describes the profiles and metrics of the selected journals. Table 2 

presents important information obtained from the one chosen journal. These metric details were 

extracted from metadata using the Publish or Perish (PoP) application on June 11, 2023. 

 

Table 2. Metrics information of selected journals 

Metrics data 

Publication years 1947-2023 

Citation years 76 

Papers 290 

Citations 997526 

Cites/year 13125.34 

Cites/paper 3439.74 

Authors/paper 2.78 

h-index 270 

g-index 290 

hI,norm 248 

hI,annual 3.26 

 

2.3. Reference management 

After the articles have been downloaded from the journal website, the next step is to tidy up 

the references using the Mendeley application. References are necessary to ensure that the metadata 

for each article is complete, such as information about the author, keywords, abstracts, and other 

details. 

 

2.4. Bibliometric analysis 

The subsequent step involves performing a bibliometric analysis. The software employed 

for conducting bibliometric analysis in this study is VosViewer. 
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3. RESULTS AND DISCUSSION 

To address the initial objective of this paper regarding the classification of data science 

articles, the VosViewer software was employed to create a map based on textual data extracted from 

the title and abstract fields. By utilizing the full counting method, a total of 5216 terms were 

identified. With a minimum number of occurrences of a term of 10 times, 95 thresholds were found. 

However, for each of the 95 terms, a relevance score will be calculated. Based on this score, the most 

relevant terms will be selected automatically by default as much as  60%, so we get the 57 most 

appropriate words. However, the verification process still has to be done manually by eliminating 

unrelated words, such as editorial, sample, abstract, and others. Thus, the total words that can be 

included in making a map are 100 words. 

 

Figure 1. Network visualization map of keywords 

Figure 1 illustrates multiple clusters, each represented by a distinct color. The clusters consist 

of frequently occurring words within the articles, indicating the presence of eleven distinct 

classifications of published articles. For further information, refer to Table 3. 

Table 3. Clusters and keywords therein 

Cluster Total items Most frequent keyword 

(occurrences) 

Keyword 

1 11 data (1370), student (30), 

review (24) 

citizen science, data, data collection, 

example, order, political science, 

qualitative data, quantitative data, 

review, social scientist, student 
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2 10 analytic (72), big data (49), big 

data analytic (35) 

analytic, big data, big data analytic, 

challenge, data analytic, framework, 

survey, system, technology, volume 

3 9 effect (26), engineering (20), 

text (20) 

Business, data development 

analysis, effect, engineering, 

experimental data, life science, 

performance, text, variety 

4 7 data science (69), data scientist 

(26), machine learning (24) 

data science, data scientist, 

engineer, information, knowledge, 

machine learning, predictive 

analytic 

5 6 case (30), form (15), 

interpretation (14) 

author, behavioral science, case, 

form, interpretation, raw data 

6 6 data mining (54), book (42), 

algorithm (38) 

algorithm, area, book, computer 

science, data mining, data structure 

7 2 data point (12), value (27) data point, value 

8 2 sample (16), type (16) sample, type 

9 2 source (42), web (14) source, web 

10 2 nature (13), organization (22) nature, organization 

 

To answer the trend of data science research, we can actually see the answer from the cluster 

itself. Figure 2 shows the density visualization of published articles. Cluster 1, with the word "data" 

appearing most frequently, indicates the research trend in the field of data, particularly data science. 
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Figure 2. Density visualization map of keywords 

There is one cluster that appears in the mapping results, at least in the keywords, namely 

cluster 4. This cluster covers topics related to data science and machine learning. Additionally, in 

each cluster, there are some keywords that rarely appear, such as web and experimental data. This 

indicates that there are still research gaps that are highly likely to become trends in the future, 

adapted to current and future world conditions. From the researcher's perspective, there are also ten 

clusters, as presented in Figure 3. 
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Figure 3. Network visualization map of authors 

From Figure 3, it can be observed that there are five prominent figures from each cluster 

marked with large dots in each cluster. Only authors who have a connection in their publications are 

shown in the picture. In Table 4, information is presented regarding the most cited documents, along 

with other detailed elements, which were calculated on June 11, 2023. 

 

Table 4. The top ten cited documents 

Citations Authors and year Title 

484 [13] Data science: A comprehensive overview 

210 [14] Big data and data science: what should we 

teach? 

169 [7] Data science: Challenges and directions 

85 [15] Data science: supporting decision-making 

55 [16] Data science vs. statistics: two cultures? 

54 [17] Data science for business: benefits, challenges 

and opportunities 

51 [18] Agile big data analytics: AnalyticsOps for data 

science 

47 [19] A review of data science in business and 

industry and a future view 

45 [20] Skills Requirements of Business Data Analytics 

and Data Science Jobs: A Comparative Analysis 
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40 [21] A review of artificial intelligence methods for 

data science and data analytics: Applications 

and research challenges 

 

There is a noticeable trend of significant increase in the number of citations in many previous papers 

for documents on big data and data science. However, more recent materials tend to receive fewer 

citations, except from authors who have previously conducted research in this field and have a good 

reputation. Furthermore, to identify the research topics that have been the subject of more 

publications, we can refer to Table 5. 

 

Table 5. The 15 Most and Fewer Occurrences Terms 

Most occurrences Fewer occurrences 

Occurrences Term occurrences Term 

1370 Data 10 Predictive Analysis 

72 Analytic 11 Life Science 

69 Data science 11 Business 

54 Data Minning 12 Quantitative data 

52 System 12 Order 

49 Big Data 12 Data point 

42 Source 12 Behavioral science 

42 Book 12 Raw data 

38 Algorithm 13 Author 

35 Big data analytic 13 Political science 

35 Knowledge 13 Nature 

34 Technology 14 Web 

30 Case 14 Interpretation 

30 Student 14 Experimental data 

29 Information 15 Social scientist 

 

4. CONCLUSIONS 
The articles were collected using the Publish or Perish software, which includes the top 290 

scientific articles listed on Google Scholar from 1947 to 2023. In the context of this research, we 

conclude that the field of data science is experiencing rapid development in parallel with 

technological advancements and the growth of big data in the present era. Based on the findings of 

this study, there are also specific issues that can be explored in more detail. Topics such as data 

science, big data, data analysis, and machine learning provide opportunities for further research.  

 

This study has at least two limitations. Firstly, it is based on articles listed on Google Scholar. 

Secondly, despite the use of formal tools such as PoP software, VOSviewer, and Mendeley, subjective 

assessments by the authors still exist and may introduce errors. Future studies should utilize a larger 
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sample size by involving other journals. It is recommended for future research to focus on more 

specific and reliable sources, such as the Scopus index, to generate more diverse bibliometric maps. 
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