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This study aims to analyze the development and contribution of research on the 

topic of ANOVA (Analysis of Variance) using the bibliometric analysis 

method. ANOVA is a statistical method used to compare the means of three or 

more groups. Through bibliometric analysis, we explore articles published in 

journals related to ANOVA within a certain time span, namely 2022-2023. The 

method of bibliometric analysis involves collecting bibliographic data from 

relevant sources and analyzing characteristics such as frequency of publication, 

notable authors, and most frequently cited journals. This study uses a 

bibliometric analysis method that retrieves 1,911 metadata from Scopus. The 

results of the bibliometric analysis revealed an increase in the number of 

publications about ANOVA during the time span studied, namely 2022-2023. 

These findings indicate that ANOVA remains a relevant and interesting topic 

for researchers in various disciplines. In addition, there is a wide variety of 

research topics related to ANOVA, including the use of ANOVA in various 

contexts, such as laboratory experiments, clinical research, and analysis of 

survey data. By analyzing the contribution of research on the topic of ANOVA, 

this study provides valuable insights for us. Moreover, the researcher also 

discussed prospects for future research on this topic, including the development 

of new analytical methods and the wider application of ANOVA in various 

scientific and practical contexts.  
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Prospects 

I. Introduction 

Statistical research is an important field of science used to understand and quantitatively analyze 

data. One of the statistical methods often used in data analysis is ANOVA (Analysis of Variance), which 

is used to compare the averages of three or more groups. ANOVA has become a very useful tool in many 

fields, including the social sciences, medicine, economics, and natural sciences. Anava or Anova is a 

synonym for analysis of variance, so many people call it ANOVA. ANOVA is part of the statistical 

analysis method which is classified as a comparative analysis of more than two averages. Analysis of 

variance (ANOVA), also known as Analysis of Variability, is a statistical technique used to detect 

differences in the means between groups or observed populations. ANOVA is widely utilized to analyze 

research data from various fields, whether obtained through experiments or surveys. This analysis is 
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classified as a parametric analysis, requiring the fulfillment of the assumption of normality for the data. 

Furthermore, the observed response variable must be quantitative and measured on an interval or ratio 

scale [1] [2]. 

ANOVA can be understood as an extension of the t-test, allowing its application beyond testing the 

difference between two population means. It enables the testing of differences among three or more 

population means simultaneously. ANOVA is employed to examine the variations between multiple 

population means by comparing their variances. Types of ANOVA can be categorized based on the 

number and nature of independent variables. Some commonly known types of ANOVA include a) 

Simple ANOVA or One Way ANOVA: ANOVA that has only one independent variable or factor. This 

type of ANOVA is used to test the average difference between groups or treatments. b) Two Way 

ANOVA: ANOVA which has two independent variables or factors. This type of ANOVA is used to 

examine the interaction between two factors and the effect of each factor on the dependent variable. c) 

Three Way ANOVA: ANOVA which has three independent variables or factors. This type of ANOVA 

is used to examine the interaction that is used between three factors and the effect of each factor on the 

dependent variable. e) MANOVA (Multivariate ANOVA): ANOVA used to test the average difference 

between groups or treatments on two or more dependent variables. f) ANCOVA (Analysis of 

Covariance): ANOVA is used to control or adjust for the effect of other independent variables on the 

dependent variable [3] [4]. 

ANOVA can also be utilized to test research hypotheses, assess mean differences between groups, 

and address various problems across different fields. In the last few decades, numerous studies have 

employed the ANOVA method to address diverse research questions. These developments underscore 

the significance of this method in assessing differences between groups and comprehending the factors 

that contribute to data variability. Therefore, this study aims to conduct a systematic bibliometric 

analysis of research utilizing the ANOVA method. Through this analysis, the author will examine 

research trends associated with ANOVA, the contributions of prominent researchers, and the most 

frequently investigated research topics. By undertaking this bibliometric analysis, the authors intend to 

present a comprehensive overview of the development of ANOVA research in recent years, specifically 

2022-2023 [5] [6]. 

Bibliometric analysis is a quantitative method for analyzing scientific literature with the aim of 

identifying publication patterns, research influence, and relationships between scientists or fields of 

study. This method involves measuring and analyzing bibliometric data such as the number of 

publications, citations, collaboration between authors, and distribution of topics in the literature. By 

using tools and techniques such as co-citation analysis, co-authorship analysis, and citation analysis, 

bibliometric analysis helps evaluate scientific developments, identify research trends, and uncover 

underlying relationships in scientific data. VOSviewer, one of the software that is often used in 

bibliometric analysis, allows the visualization of complex networks built from bibliometric data, such 

as networks of authors, keywords, and journals, making it easier to understand and interpret the data. 

This analysis has become increasingly important in today's information age, where the number of 

scientific publications continues to increase, and researchers need effective ways to filter and analyze 

available information [7] [8]. 

This study involves collecting bibliographic data from pertinent sources, specifically from the Scopus 

database, by retrieving 1,911 metadata entries from the 2022-2023 timeframe. The author will employ 

relevant keywords to identify articles related to ANOVA. Once the data is collected, the authors will 

analyze various publication characteristics, including the number of publications per year, notable 

authors, institutional affiliations, and the most frequently cited journals. The results of this study are 

anticipated to enhance our understanding of the contribution of ANOVA research in diverse scientific 

fields. Furthermore, the findings may offer valuable insights for researchers interested in utilizing these 

statistical methods. We also discuss potential avenues for future research on this topic, encompassing 

the development of novel analytical methods and the broader application of ANOVA in various 

scientific and practical contexts. As such, this research has a clear aim of making a substantial 
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contribution to the understanding of research utilizing the ANOVA method and providing guidance for 

future research in this field [7] [9]. 

II. Method 

VOSviewer is software designed to build and visualize bibliometric networks. This application is 

useful for analyzing relationships in scientific literature based on bibliometric data such as co-

authorship, co-occurrence, citation, bibliographic coupling, and co-citation [10] [11]. Here are some of 

the main features and how VOSviewer works: 

a) Input Data:  

VOSviewer can process bibliometric data from various sources such as Web of Science, Scopus, 

PubMed, and other bibliometric databases. This data usually includes information about 

publications, authors, journals, citations, and keywords. 

b) Building a Network:  

Based on input data, VOSviewer builds a network consisting of nodes and edges. Nodes can 

represent authors, publications, or keywords, while edges represent relationships or links between 

nodes, such as co-authorship or co-occurrence. 

c) Network Visualization:  

VOSviewer provides various visualization tools to display networks. Networks can be visualized in 

the form of a graph where nodes are close together if they have a strong relationship, and the color 

and size of the nodes can be adjusted to highlight certain information. 

d) Cluster Analysis:  

VOSviewer can perform cluster analysis to identify groups of nodes that are closely related. Each 

cluster can be colored differently for easier identification. 

e) Data Analysis and Export: 

VOSviewer allows users to analyze networks with various metrics and also supports export of 

visualizations and data in various formats for further use. 

 

The research method employed in this study is bibliometric analysis, which aims to provide a 

comprehensive overview of the relationship among various scientific publications and identify research 

trends within a specific research field. For this study, bibliometric analysis is conducted using data 

obtained from Scopus, with a total of 1,911 scientific work metadata from the years 2022-2023. Scopus 

was selected as the data source due to its worldwide recognition and accreditation as a reputable journal 

indexing platform [12] [13]. The research process, as outlined by Nandiyanto (2022), consists of the 

following steps: (1) collecting metadata from Scopus, (2) downloading the data in CSV format, (3) 

processing the data using VOSViewers, and (4) analyzing the results of the data processing [14] [15]. 

The data search settings in Scopus web can be observed in the title key and the accompanying Figure 1 

shown below: 
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Figure. 1 Settings for metadata search and downloading on Scopus web 

 

The use of keywords in the metadata search process used is "ANOVA", after searching the data it 

will be displayed as shown in Figure 1 then do the data sorting by making settings as follow [16] [17]. 

TITLE-ABS-KEY ( anova ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) ) AND ( LIMIT-TO ( PUBSTAGE , 

"final" ) ) AND ( LIMIT-TO ( EXACTKEYWORD , "Article" ) ) AND ( LIMIT-TO ( LANGUAGE , 

"English" ) ) AND ( LIMIT-TO ( PUBYEAR , 2022 ) OR LIMIT-TO ( PUBYEAR , 2023 ) ) AND ( 

EXCLUDE ( SUBJAREA , "MEDI" ) ) 

 

After conducting the search and sorting the metadata until the number of retrieved data entries falls 

below the data limit of 2000, the data is downloaded in CSV format, as illustrated in Figure 2 below 

[18] [19]. 

 
 

Figure 2. Initial view of VOSViewers 
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The acquired metadata is subsequently loaded and processed within the VOSViewers application, 

as depicted in Figure 3. Data analysis is conducted by inputting the previously downloaded Scopus 

metadata source and performing the necessary operations [20] [21]. The advantages of bibliometric 

analysis using VOSviewer are as follows.  

a) Interactive visualization: 

VOSviewer allows creating interactive network maps based on bibliometric data. This allows users 

to better explore and understand the relationship between authors, journals, and keywords.  

b) Multidimensional mapping capabilities:  

VOSviewer can map multiple dimensions of bibliometric data, such as author, journal, and 

keywords. This allows the user to see complex patterns and relationships between these elements.  

c) In-depth statistical analysis: 

VOSviewer is equipped with various statistical techniques that can be used to analyze bibliometric 

data. Users can perform statistical analysis such as co-cluster analysis and ranking analysis to gain 

deeper insights into the data.  

d) Ease of use:  

VOSviewer has an intuitive and easy-to-use interface. Users can easily import bibliometric data and 

set visualization parameters according to their needs [22] [23]. 

 

Disadvantages of bibliometric analysis using VOSviewer are as follows.  

a) Limitations in accessing data:  

VOSviewer relies on bibliometric data available in the database used. If the required data are not 

available or incomplete, bibliometric analysis using VOSviewer may not provide accurate or 

representative results.  

b) Limitations in interpretation:  

While VOSviewer can help visualize and analyze bibliometric data, interpretation of results still 

requires a deep understanding of the research context and other methods of analysis. Bibliometric 

analysis provides only an overview and cannot replace a more in-depth qualitative analysis.  

c) Limitations in the selection of bibliometric elements:  

VOSviewer allows mapping based on specific bibliometric elements, such as author, journal, and 

keywords. However, there are other elements that may also be relevant in a bibliometric analysis, 

such as the author's institution or country of origin. VOSviewer may not be able to map these 

elements with the same detail.  

Dependence on the quality of the bibliometric data: Bibliometric analysis using VOSviewer is highly 

dependent on the quality of the bibliometric data used. If the bibliometric data has errors or inaccuracies, 

the analysis results may be inaccurate or biased. Although VOSviewer has advantages and 

disadvantages, its wise use in conjunction with other research methods can provide valuable insights 

into research trends, contributions, and prospects in bibliometric analysis [24] [25]. 

III.  Results and Discussion 

The search results reveal a total of 1,911 scientific journal articles published on the topic of ANOVA 

during the period of 2022-2023. Among these, 1,410 articles were published in 2022, while 501 articles 

were published in 2023. Initially, a bibliometric analysis is conducted based on authorship by selecting 

co-authorship analysis. The document boundary for each author is set to a minimum of 1, and a 

minimum citation of 1 is applied, resulting in 846 matches out of 1,920 authors. Among the authors, 

four individuals published the highest number of documents, each contributing two documents, while 

the remaining authors had only one document each. In terms of author citation counts, there are 23 

authors with citations ranging from 10 to 39, and based on link strength, only 14 authors were connected 

[26]. The results are presented in the following Figure 3. 
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Figure 3. Setting options, by document, citation, and total link strength link on Vosviewer 
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Based on the results of this analysis, it can be observed that a significant number of authors originate 

from the United States, India, and China. Furthermore, many authors are affiliated with prominent higher 

education institutions such as Universidade de São Paulo, Universidade Estadual Paulista "Júlio de 

Mesquita Filho," and Tehran University of Medical Sciences. This analysis provides an overview of the 

quantity and distribution of contributors to the advancement of ANOVA research [27]. The visualization 

results based on the authors are presented in Figure 4 below. 

 

 

 
 

Figure 4. Visualization by the author on VOSViewer and Web Scopus  
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Figure 4 illustrates a network visualization generated by VOSViewer, depicting the relationships 

and co-authorship patterns among researchers who have contributed to ANOVA research during the 

period 2022-2023. This figure provides a visual representation of the collaborative efforts and 

interconnections among authors based on their publications and citation linkages. In this network: (a) 

Nodes represent individual authors. The size of each node indicates the number of publications by that 

author, with larger nodes signifying more prolific authors. (b) Edges (Lines) connecting nodes indicate 

co-authorship links, demonstrating collaborative work between authors. Thicker lines suggest stronger 

collaboration or a higher number of co-authored papers. (c) Colors may be used to cluster authors into 

groups based on their collaboration patterns, highlighting distinct communities or research groups within 

the broader ANOVA research network. 

Figure 4 helps in identifying key researchers and their collaborative networks, highlighting the 

prominent contributors to the field of ANOVA. This visualization aids in understanding the 

collaborative dynamics and the influence of various researchers within the academic community. This 

network visualization, generated from bibliometric data sourced from Scopus, is crucial for 

comprehending the collaborative landscape and identifying potential research partnerships and 

influential authors in the field of ANOVA. Secondly, when analyzing by country, the top five countries 

with the highest number of authors out of 1,920 authors are the United States (310 documents), India 

(232 documents), China (215 documents), Brazil (162 documents), and Iran (149 documents). This 

analysis offers a comprehensive overview of the primary regions where ANOVA research has been 

published. The details can be seen in Figure 5 below  [28]. 

 

 

 
 

Figure 5. Visualization by author's country on VOSViewer and Web Scopus 
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Thirdly, the analysis based on co-occurrence involves displaying network visualization between 

keywords. ANOVA is extensively utilized across various scientific domains, leading to numerous 

connections between keywords. In ANOVA research, the most prevalent inter-keyword networks 

revolve around articles, controlled studies, human subjects, males, and females. All of this can be seen 

in more detail in Figure 6 below [29]. 

 

 
 

Figure 6. Visualization by author's keywords 

 

In the conducted bibliometric analysis, several trends related to research employing the ANOVA 

method are identified by the authors. One notable trend is the increase in the number of ANOVA-related 

publications each year. For instance, in 2019, there were 11,298 documents on ANOVA, followed by 

12,340 documents in 2020, and 13,536 documents in 2021. This demonstrates that ANOVA remains a 

relevant and captivating topic for researchers across various disciplines. This trend may reflect the 

growing recognition of the importance of understanding variations and differences between groups in 

data analysis. ANOVA is increasingly being applied in diverse fields such as social sciences, economics, 

medicine, and others. Its usage is expanding due to the increasing complexity of data and the necessity 

to compare more than two groups. ANOVA is frequently utilized in the analysis of experimental and 

survey data, particularly in studies involving multiple variables. Research utilizing the ANOVA method 

has made significant contributions to our comprehension of differences and variations between groups 

in data. This method enables researchers to test hypotheses regarding mean differences between groups 

and identify factors influencing data variability [30] [31]. 

In various fields, research employing ANOVA has provided valuable insights into the effects of 

specific variables, validated interventions or treatments, and laid the groundwork for informed decision-

making. ANOVA assists researchers in detecting significant differences between groups or treatments, 

enabling improved decision-making processes. Furthermore, research utilizing the ANOVA method 

contributes to the development of additional statistical methods. The prospects for future research in the 

field of ANOVA are vast and promising. With advancements in technology and the development of 

statistical analysis methods, there are several areas that offer exciting opportunities for ANOVA 
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research. Firstly, the application of ANOVA in the context of Big Data and multilevel data analysis is 

gaining increasing relevance. With the availability of large and complex datasets, the ANOVA method 

can be employed to analyze differences between groups on a broader scale and tackle the challenges 

associated with complex data analysis. Secondly, integrating ANOVA with other analytical methods 

such as regression analysis, path analysis, or cluster analysis can provide a more comprehensive 

understanding of the relationships among interconnected variables. This integrated approach can 

enhance insights into complex phenomena. Thirdly, the development of more sophisticated statistical 

inference techniques and nonparametric approaches can improve the reliability and power of ANOVA 

analysis. These advancements can enhance the accuracy and validity of results derived from ANOVA. 

Lastly, exploring the application of ANOVA in research focusing on interaction effects and moderating 

effects holds promise. Understanding how variables interact and how their effects may vary under 

different conditions can provide deeper insights into the phenomena being studied. Overall, the 

prospects for future research in the field of ANOVA are highly promising. Continued research in this 

area will expand our understanding of the method and its application in various scientific and practical 

contexts. In conclusion, ANOVA is being increasingly utilized across diverse scientific fields, making 

a significant contribution to the advancement of statistics and research. ANOVA retains promising 

prospects for the future and can serve as a valuable tool in addressing various challenges in multiple 

disciplines [32] [33]. 

Even though this manuscript contains minimal mathematical concepts, this research provides 

significant contributions in the field of bibliometric analysis and network visualization techniques. 

Using VOSviewer to analyze bibliometric data and identify research trends provides valuable and 

relevant insights for the scientific community. In addition, this manuscript is well structured and 

interactive, making it suitable for publication online. The author has succeeded in presenting the data 

and analysis results in a way that is easy to understand, even though the mathematical elements have 

not been fully explored. Thus, this article still has high academic value and can be useful for readers and 

other researchers [34] [35]. 

IV.  Conclusion 

Based on the bibliometric analysis that has been carried out, several main findings were found regarding the 

ANOVA research in 2022-2023. These findings include: The countries that conducted the most ANOVA research 

were the United States, India, and China. The most discussed ANOVA subject areas are biochemistry, genetics 

and molecular biology; pharmacology, toxicology and pharmaceutics; and veterinary. These findings have 

important implications and significance for future ANOVA research. First, the increase in the number of 

publications indicates that ANOVA research is gaining increasing interest among researchers. This may open 

opportunities for further research in the future. Second, countries that have conducted the most ANOVA research 

can become a reference for other countries to improve research in this field. Third, the journals that publish the 

most ANOVA research can be a reference for researchers to choose the right journal to publish their research 

results. Fourth, the most widely discussed ANOVA research topics can be a reference for researchers to determine 

relevant research topics in the future. Based on these findings, there are several recommendations for future 

ANOVA research. First, researchers can conduct further research to develop better ANOVA analysis methods. 

Second, researchers can conduct research to apply the ANOVA analysis method to fields that have not been widely 

researched. Third, researchers can conduct research to compare the ANOVA analysis method with other analytical 

methods. Thus, this bibliometric analysis provides an overview of the trends, contributions, and prospects for 

ANOVA research in 2022-2023. These findings can be a reference for researchers to conduct further research in 

the future. In addition, bibliometric analysis can also be a useful tool for researchers to map future research trends. 
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