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ABSTRACT

To understand the dynamics of research production in Bengali culture between 2020 and 2023, this study

employs a range of analytical techniques.

Data for this study were gathered using the Scopus database. A thorough and trustworthy database of

scholarly publications and citations was made available. This enabled a comprehensive bibliometric analysis,

ensuring the precision and applicability of the results.

Some of the primary goals include investigating publication patterns, using a linear regression model for

future number prediction, analysing temporal correlations, and illustrating worldwide collaboration through

reciprocity scores. According to the publishing pattern in the dataset, there is a variation peaking at 44

articles in 2022 and decreasing to 39 in 2023. A forecast of 44.00 and 46.20 articles for the years 2024 and

2025, as predicted by a linear regression model, demonstrates forecasting potential.

Correlation analysis reveals a positive relationship between the variables “Year” and “Articles”; however,

this relationship is not statistically significant (p-value = 0.324). Oscillations of Average Total Citations per

Article show that the terrain is constantly changing. The top ten countries, on the other hand, in terms of

collaboration patterns, reflect substantial international cooperation by demonstrating bidirectional

partnership positions. As a result, it also points out salient partnerships and possible impact on research

standardisation, among others.
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1. Introduction

The repercussions of this research were that Bengali civilisation was vivid and vibrant. The tapestry of this

culture, stemming from the old civilisations and interacting with other cultures on a dynamic path, is a rare ble
nd of modernity and tradition. Bengal’s influence in the world literary scene lives through the artistic geni us

of Rabindranath Tagore or the film making brilliance of Satyajit Ray.(Marchioro et al., 2023).

It has been an undying spirit as well as creative force amongst the Bengalis from West Bengal, India, Bangladesh,
that transcends geographical boundaries, forming a global diaspora which contributes towards enriching

diversity within various cultures globally. (Ahadi et al., 2022). As such, it denotes familiar songs associated
with Bengali music by its presence at festivals like Durga Puja, signalling how widespread and essential Bengali

heritage is, among other ways that humans communicate.

1.1 Literature Review:
A literature review is essential as it summarises current studies, identifies gaps, and informs new studies,

ensuring relevance and contribution to the instructional field.

Bobby Hajjaj’s (2023) study, which focuses on populism and Bangladesh’s independence struggle, examines
identity construction using Ernesto Laclau’s post structuralist discourse theory. It draws attention to the vital

role played by Bangabandhu Sheikh Mujibur Rahman’s charismatic leadership in bringing together disparate
strands of equivalency during the populist movement for independence in 1971. It also acknowledges the

significance of Rahman’s transformative leadership for the development of East Bengal’s identity in the late
1960s. This study offers a nuanced perspective on Bangladesh’s path to independence by illuminating the

complex processes of identity formation, populism, and leadership through the lens of Laclau’s theory.

In their scientific review, Carollo et al. (2023) fill a research gap by systematically examining a century of
scholarly work on form and reality. CiteSpace software is used to convey five thematic categories, including

“perceptions of the counselling profession” and “the process and reality of sociocultural development.” Review
identifies influential literature, summarizes intellectual movements, and discusses ideas and implications for

individuals. and how it illustrates connections between facts and contributes to a nuanced understanding.

Barui and Mazumder (2023) conducted a complete scientometric evaluation of global Citizen Science (CS)
research, revealing an incredible 40 sixty eight percentage annual average growth rate in scientific output

between 2012 and 2021. Utilising records from 1679 articles, they diagnosed PLoS One as the number one
journal, Callaghan, C.T., because it was the foremost creator, and the United States as the leading country in

the U.S.A. In CS research. The National Science Foundation emerged as the largest funder. The collaboration
network evaluation highlighted strong connections among the USA, UK, Australia, and Germany. The review

underscores the flexibility of CS methods in numerous research domains, including “birds distribution,”
“biodiversity,” “species classification,” “natural resource control,” and “public engagement,” presenting

valuable insights for policymakers, researchers, and funding organisations.
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2. Objectives

2.1 Interpreting Publication Dynamics:

Explore the elements influencing the trends in research output and learn the story behind the varying number

of publications from 2020 to 2023.

2.2 Crystal Ball Projection:

Analyse the ability of a linear regression model to predict article numbers for 2024 and 2025 to make future

predictions.

2.3 Correlation Matrix application:

Explore the domain of correlation to comprehend the relationship between time and article creation and

interpret the meaning of their dance.

2.4 Global Collaboration Snapshot:

Use reciprocity scores to distil the essence of international collaboration and reveal insights and patterns

within the collaborative symphony between nations.

3. Methodology

There are several key elements in the approach to conducting a scientometric study on Bengali culture using

the Scopus database. First, data are gathered from 154 documents of various categories (books, conference

papers, articles) within a specific timeframe (2020–2023) and from the Scopus database. A methodical approach

is created, integrating suitable keyword combinations and search parameters to guarantee a thorough

exploration of Bengali cultural literature. (Marchioro et al., 2023).

The technique utilises Python programming for data acquisition, preparation, analysis, and visualisation, in

conjunction with R-based bibliometric analysis.(Marginson, 2022). The bibliometric analysis is conducted

using R, while the advanced analysis and visualisation are performed with Python. This enables a thorough

investigation of the Bengali cultural literature data from Scopus.

3.1 Methodology of Scientometric Study on Bengali Culture
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4. Data Analysis and Interpretations

The number of articles published each year between 2020 and 2023 is captured in the provided dataset. Table
1 illustrates variations in the number of articles published, which increased from 34 in 2020 to 44 in 2022, and
then declined to 39 in 2023. This temporal trend may indicate potential changes in the output of research over
time.

Year Articles

2020 34

2021 3 7

2022 44

2023 39

Table 1: Year-wise scholarly publications

Graph 1: Model of literature production

Predicted number of articles in 2024: 44.00

Predicted number of articles in 2025: 46.20

Statistical methods have been used in the use of a linear regression model to investigate the relationship

between the number of articles and the years.(Al-Khoury et al., 2022). Understanding the model’s structure is

aided by the slope, which represents the average change in articles per unit shift in the year, and the intercept,

which means the expected number of articles when the year is zero. The degree to which the variance in the

number of articles is explained by the year is revealed by the R2 value, which provides insight into the

goodness of fit. Likewise, by evaluating the average squared differences between actual and predicted values,

the mean squared error provides a quantitative assessment of the model’s predictive performance.(Basumatary

et al., 2023).

All of these factors contribute to a comprehensive evaluation of the linear regression model’s performance.

With projected numbers of 44.00 and 46.20 articles for 2024 and 2025, respectively, the resulting projections
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demonstrate the model’s potential usefulness in projecting future patterns in article publication.(Pessin et al.,

2022).

Correlations

                                                                             Year           Articles

Year                 Pearson Correlation             1                 .676

                                      Sig. (2-tailed)                                               .324

                    N                             4          4

Articles             Pearson Correlation            .676                    1

              Sig. (2-tailed)                                                   .324

                 N                               4         4

Table 2. Correlation matrix

A Pearson correlation coefficient of 0.676 is seen in the correlation table between the variables “Year” and

“Articles.” The modest positive linear relationship between the two variables, as suggested by this positive

correlation coefficient, implies a tendency for the number of articles to increase over time. However, it is

essential to consider the corresponding p-value, which is 0.324 (two-tailed). This p-value indicates that the

association is not statistically significant, as it exceeds the traditional significance level of 0.05.

4.1 Annual Scientific Production

Year     Mean T            N      Mean T         Citable

                  CperArt                      Cper Year     Years

2020        2.59           34.00         0.52              5

2021       2.76          37.00       0.69                 4

2022       1.14           44.00       0.38                3

2023       0.41          39.00       0.20                2

Table 3. Mean Citations Per Year

In Table 3, a temporal analysis of Mean Total Citations per Article (Mean TC per Art) during four years (2020–

2023) is presented in the supplied data. Interestingly, MeanTCperArt exhibits a history of oscillation, peaking

at 2.76 in 2021 and declining significantly to 0.41 in 2023. Additionally, the number of articles (N) ranges
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from 34 to 44 every year. A similar pattern can be observed in Mean Total Citations per Year (Mean TC per

Year), which peaks in 2021 at 0.69 and then declines in the subsequent years. The metric Citable Years

indicates the number of years for which articles are considered citable, showing a decreasing trend from 5 to

2(Ninkov et al., 2022).

From To Frequency

India Bangladesh        4

India Usa        4

Usa United Kingdom               4

Bangladesh Australia        2

Bangladesh Canada        2

Bangladesh Chile        2

Bangladesh Pakistan        2

Bangladesh United Kingdom               2

Bangladesh Usa        2

Canada Germany        2

Table 4. Top Ten Collaborative Countries

Figure 4. Visualisation of Collaborative Countries
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4.2 Reciprocity Score Matrix

Table 5, presented below, provides information on the frequency and reciprocity of international exchanges

between multiple countries. India is noteworthy for its four reciprocal encounters with the USA and Bangladesh.

Additionally, the United States and the United Kingdom exchange four times(Pessin et al., 2022). Bangladesh,

meanwhile, maintains reciprocal relations with Australia, Canada, Chile, Pakistan, the United Kingdom, and

the USA, each at a frequency of two. Furthermore, Germany and Canada exchange interactions twice.

From To                                  Frequency       Reciprocity

India Bangladesh        4 1

India Usa       4 1

Usa United Kingdom       4 1

Bangladesh Australia       2 1

Bangladesh Canada       2 1

Bangladesh Chile       2 1

Bangladesh Pakistan       2 1

Bangladesh United Kingdom       2 1

Bangladesh Usa       2 1

Canada Germany       2 1

Table 5. Top Ten Collaborative Countries with the Reciprocity matrix (Score)

Figure 5. Visualisation heat map, Reciprocity matrix (Score)



dline.info/jstm 110

 Journal of Science & Technology Metrics Volume 6 Number 3 November 2025

Collaboration reciprocity is a valuable indicator for assessing the mutual benefits of partnerships between two

nations. The dataset is analysed to see whether collaborations exist in both directions, from country A to B and

from B to A, to calculate the reciprocity score for each pair. The ratio of bidirectional partnerships to the total

number of collaborations for that particular pair is then used to compute the reciprocity score.(Santos &

Caetano, 2023).

Perfect reciprocity, or partnerships that are consistently bidirectional, is indicated by a score of 1, whereas no

reciprocity, or unidirectional collaborations, is indicated by a score of 0. The inclusive measure of the total

reciprocity in the dataset is the aggregate reciprocity score, which is derived by summing scores across all

couples.

4.3 Noteworthy Verdicts

4.3.1 Temporal Trends in Article Publication:

The dataset reveals a variable trend in the quantity of articles produced between 2020 and 2023. There is a

subsequent decrease to 39 articles in 2023 following an initial increase from 34 to 44 articles in 2022. This

trend indicates possible changes in scholarly activities and research output.

4.3.2 Linear Regression Model Performance:

The estimated numbers of publications for 2024 and 2025, as determined by a linear regression model, are

44.00 and 46.20, respectively. The model’s slope and intercept, as well as other statistical measures such as

mean squared error and R-squared value, suggest that it may be helpful in predicting future publication

patterns. (Li et al., 2023).

4.3.3 Correlation Insights:

The variables “Year” and “Articles” exhibit a positive linear association, with a Pearson correlation coefficient

of 0.676, indicating a trend for the number of articles to increase over time. The link does not approach

statistical significance, as indicated by the non-significant p-value (0.324), which highlights the need for

cautious interpretation.

4.3.4 Scientific Production and Citations:

A temporal analysis of Mean Total Citations per Article (MeanTCperArt) reveals oscillations, with a peak at

2.76 in 2021 and a decline to 0.41 in 2023. Mean Total Citations per Year (MeanTCperYear) mirrors this

pattern, peaking at 0.69 in 2021. The decrease in Citable Years from 5 to 2 suggests a changing perception of

article citability (Tan, 2022).

4.3.5 Collaboration Reciprocity Patterns:

Perfect bidirectional partnerships (reciprocity score of 1) are highlighted in the top ten collaborative countries

by the Collaboration Reciprocity Study. This indicates strong international cooperation, providing valuable

insights into the workings of international scientific alliances.

4.3.6 Notable Collaborative Relationships:

The United States and the United Kingdom, as well as India and Bangladesh, and India and the USA, are

noteworthy examples of cooperative relationships characterised by perfect reciprocity and a high frequency

of cooperation. These results underscore the importance of further investigating specific collaborations.
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4.3.7 Potential Influences on Research Output:

The comprehensive analysis suggests several potential explanations for the observed changes in research

output, including academic trends, external influences, and underlying causes. To gain a thorough underst-

anding of the processes that influence article development over the years, further research is recommended.

(Sharma & Kumari, 2023).

5. Conclusion

A scientometric study of Bengali culture from 2020 to 2023 reveals research trends and collaborative efforts.

Differences in publication numbers imply dynamic research pursuits. Even though correlation analysis suggests

a statistically non-significant positive relationship between time and article output, predictive modelling

indicates future directions. Collaboration patterns and citations per piece help to determine the quality and

significance of research works. Significant partnerships demonstrate the importance of global alliances.

Considering all factors, this study contributes to our understanding of the academic milieu surrounding Bengali

culture, while encouraging further research on the worldwide impact of such cultures through various means.

6. Limitation

This study has limitations, despite providing insightful information. Firstly, the analysis may have overlooked

long-term patterns or seasonal variations in research output because it was based on a small dataset that only

covered a brief period. (Deb et al., 2023). Furthermore, if quantitative measurements are used exclusively,

qualitative components of research like the breadth of analysis or the originality of ideas may be overlooked.

Furthermore, the linear regression model’s capacity to forecast the future may be constrained by presumptions

about the stability of past patterns and future trends. The predictive validity of the model may be called in to

question by external variables that affect future publishing numbers, such as changes in funding or shifts in

academic priorities. (Marginson, 2022).

The dynamics of international research networks and partnerships with non academic stakeholders, such as

businesses or community organisations, may be overlooked by the study due to its focus on collaboration

patterns. Further more, by over simplifying the intricacies of international research partnerships, the recip-

rocity score which is used to evaluate patterns of collaboration may fail to recognise imbalances in the intensity

of collaboration or power dynamics. (Salinas Ríos, 2022).

Lastly, although correlation analysis sheds light on how variables relate to one another, it does not necessarily

indicate causality. To investigate the underlying causes of the changes in research production and patterns of

collaboration within Bengali culture, a more qualitative study is required.
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