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ABSTRACT

This study traced the trends in Indian-funded research using UGC-funded publications
indexed in Web of Science. Using R programming language, we employed Latent
Dirichlet Allocation (LDA) and n-gram modelling of titles of 6094 publications made
during 2023. The analysis indicated three important areas of research: Anticancer
compounds, Nanoparticles/Carbon Nanoparticles, and Complex Oxide Materials. The
high degree of prevalence of the terms “analysis”, "synthesis”, and “characterization”
in the clusters of terms indicated the predominance of the experimental method of
research circling the three areas of research stated above. The n-gram modelling
revealed "molecular docking” and "molecular docking studies” as the most frequent
bigram and trigram. It further showed that “breast cancer” among the types of
cancer is the most crucial area of research. UGC mainly funded experimental research
on "“cancer” during 2023. Extensive research on abstracts and full publications
texts could offer a more comprehensive insight into prevailing research trends.

Keywords: Indian-funded research, UGC, Text Mining, Topic modelling, Latent
Dirichlet Allocation, LDA

1. Introduction

University Grants Commission (UGC) is crucial in providing financial assistance
to universities and colleges in India while ensuring their adherence to regulations.
A significant portion of this assistance is distributed as fellowships
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and grants. Evaluating the outcomes of the investments is crucial to understanding their
impact and productivity, and prioritising the efficient allocation of resources is essential.
Therefore, this study aims to identify the research trends in the publications that result
from the financial assistance provided by the UGC.

Recently, topic modelling has become an invaluable tool for uncovering valuable insights in
digital text (Muchene & Safari, 2021). One among them is Latent Dirichlet Allocation (LDA),
a probabilistic generative model of documents proposed by Blei (2003). It is a type of topic
model that infers latent topics and their probability distributions in many documents (Tomojiri
et al., 2022). We applied the LDA topic modelling method to uncover the latent topics. We
conducted text analysis through the n-grams method to highlight the most frequent terms
in the UGC-funded research publications.

2. Review of related literature

The concept of topic modelling is not new; it began in the 1990s (Churchill & Singh, 2022),
and has been widely embraced by numerous research fields to reveal hidden insights within
extensive datasets. A study by Sugimoto et al. (2011) presented a comprehensive historical
analysis of research topics in Library & Information Science (LIS) using Latent Dirichlet
Allocation (LDA), which highlighted the evolution of research on LIS topics from 1930 to
2009. Lamba & Madhusudhan (2019) Used the LDA method to identify core topics within
the DESIDOC Journal of Library & Information Technology and predicted the topics of future
research articles using text mining classifiers. Ahmed et al. (2022) used the LDA model and
presented statistics on the debt dynamics of Pakistan’s economy. Tomojiri et al. (2022)
carried out an extensive study and found the temporal trends and geographical distribution
of research topics in anthropogenic marine debris using the LDA model. With an exhaustive
literature search, it was found that there is considerable scope for applying LDA to uncover
latent topics and research areas funded by Indian funding agencies. The present study
illustrates this using UGC-funded publications for 2023 as a case.

3. Research Questions
The present study aims to answer the following questions:

- What are the priority areas of research that UGC funded during the year 20237
- What do authors of UGC-funded publications employ the most prominent research method?

- What are the most frequently appearing terms in the titles of UGC-funded publications?
4. Data and Methods

4.1. Data

We collected records of 6094 UGC-funded research publications made during the year 2023
from the Web of Science Core Collection (Clarivate Analytics, 2024). We employed advanced
search using the authors’ country affiliation (India) to find publications by Indian authors
and then refined the search to find research publications funded by UGC. The data was
then exported as a Comma Separated Values (CSV) file. The titles of the publications were
selected for the analysis.

4.2. Methods

The 'R’ programming language was used as a platform for the analysis and visualization (R
Core Team, 2024). First, the data were preprocessed to bring different forms of a word to
their root level in the dataset. This involves converting the text to lowercase and removing
all punctuation marks and numbers. Stop words were removed from the dataset. Furthermore,
we Lemmatized the corpus using “textstem” library package for keeping the words that
belong only to nouns, adjectives, verbs, adverbs, person, language, quantity, and
geographical location. (Mazumder & Barui, 2021). This preprocessed data was then employed
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for the LDA model to determine the hidden topics in the dataset. We extracted ten clusters of
topics. Each cluster consisted of ten terms. We also extracted bigrams and trigrams to find
the most frequently discussed topics.

5. Results and Discussion

5.1. Priority Research Areas

We use LDA to answer the first research question. Table 1 lists ten topics with ten terms in
each cluster. Unlike keyword or word frequency analysis, LDA uncovers latent topics by
providing clusters of closely associated terms. It may be broadly noted from the cluster of
topics given in the table that the primary research area of UGC-funded publications has been
Biochemical and Molecular applications with a focus on anticancer compounds. From a closer
analysis of clusters of terms generated, we infer that UGC-funded research during 2023
revolves around the following topics:

Chemical Synthesis and Molecular Investigations

Novel Anticancer Compounds and Structural Investigations

Nanoparticles Property and Evaluation

Molecular Modeling and Potential Applications of Synthesized Compounds

Analysis and Synthesis of Carbon Nanoparticles

Characterization of Complex Oxide Materials for Potential Cancer Applications

Synthesis of Acid-Based Compounds for Potential Cell Applications

Complex Optical Nanoparticles and their Applications

O O N O Uk W N

Effects of Acid-Base Interactions on Energy-Related Reactions

10. Complex Metal Oxide Materials for Potential Cell Applications

Topic-1 Topic-2 Topic-3 Topic-4 Topic-S Topic-6 Topic-7 Topic-8
synthesis synthesis Effect synthesis synthesis property property Complex
use effect Use effect property effect use Use

base use structural base use base cell characterizatio
acid activity Activity potential cell complex synthesis nanoparticle
complex novel nanoparticle analysis potential synthesis acid Optical
molecular cancer Base model india characterization ~ potential Activity
investigation structural Property molecular effect cell model Cell

india base Efficient evaluation ~ nanoparticle  oxide activity Effect
energy performance  evaluation temperature  carbon analysis structural Efficient
performance enhance Detection role analysis cancer base molecular

Table 1. Top Ten topics with related terms
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From the LDA analysis, we deduced that the priority research areas of UGC-funded publications
made during 2023 were:

1. Anticancer compounds
2. Nanoparticles / Carbon Nanoparticles
3. Complex Oxide Materials

5.2. Predominant Research Method

The second research question pertains to the most predominant research method. Figure 1
shows the topic modelling of UGC-funded publications with the degree of strength of each
term in a topic. It may be observed that the term synthesis is the most representative term
in several clusters, indicating its importance as a method employed in research, next only to
the term property. Together, they provide insight into the focus of research in UGC-funded
publications. Overall, the terms analysis, synthesis, and characterization indicate the
predominance of an experimental research method circling around the three areas of research
indicated above.
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Figure 1. Topic Modelling of UGC-funded Publications

5.3. Frequency of Terms

To answer the third research question, we used the n-grams model to find the most frequent
terms in the titles of UGC-funded publications. We generated the most frequent bigrams
(two-worded terms) and trigrams (three-worded terms). Figure 2 shows the cluster of
bigrams.
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Figure 2. Bigram Model of UGC-funded Publications

As may be noted from the figure, “molecular docking” is the most frequent bigram, followed
by “thin films”. “Molecular docking” is well supported by the bigrams “docking studies” and
“molecular dynamics”. We may also observe another set of bigrams showing approximately
equal frequency: “oxide nanoparticles”, “hydrogen evolution”, “evolution reaction”, “energy

storage”, “optical properties”, “oxidative stress”, and “visible light”. Similar sets with
approximately the same frequency may also be noticed (“cancer cells”, “breast cancer”, etc.).

The trigram model shown in Figure 3 further justifies the bigram model. “Molecular docking
studies” is the most frequently used trigram in the titles of UGC-funded publications, followed
by “density functional theory” and “oxygen evolution reaction”. The n-gram modelling of
titles reveals that “breast cancer” among the types of cancer is the most crucial area of
research.
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Figure 3. Trigram Model of UGC-funded Publications
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6.Conclusion

The study presents different approaches to identify the topical trends in research using Web
of Science-indexed UGC-funded publications of 2023 as a case. The results of the present
study reveal that UGC has funded mainly experimental research on “cancer”. We argue that
the Latent Dirichlet Allocation (LDA) method coupled with n-gram modelling of publications
can uncover the latent topics in research. The support for cancer research is important
because cancer is among the leading causes of death worldwide. (Understanding Cancer,
2024). In-depth analyses of abstracts and full-text publications can provide more efficient
insight into research trends and patterns.
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