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ABSTRACT

Purpose: This study examines the growth and development of
research on the skills, competencies, and personality traits required
by Library and Information Science (LIS) professionals in higher
education institutions. Rather than assessing the competencies of
academic librarians directly, the study provides a bibliometric
overview of the research published on the competencies required by
LIS professionals over the past three decades.

Methodology: A systematic search of the Scopus database was
conducted for the period 19962025 using the PRISMA framework.
The search initially retrieved 7,652 records, which were screened
and refined to obtain a final dataset of 2,914 research articles.
Microsoft Excel, Python, and the Biblioshiny package in R were used
to analyse publication output, citation impact, and relationships
among selected bibliometric indicators.

Findings: The results show a substantial growth in research on LIS
professional competencies during the study period. Publication
output increased from a small number of articles in the late 1990s to
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several hundred articles annually after 2020, with an average annual
growth rate of 12.1%. The retrieved literature received more than
48,000 citations, with an average of 16.4 citations per article and an
h-index of 92. However, the citation rate per article has declined in
more recent years, falling from more than 15-20 citations for articles
published during the mid-1990s to early 2000s to fewer than 10
citations for articles published after 2015. A moderate-to-strong
positive correlation was found between annual publication output
and mean citations per article (r = 0.62), whereas a strong negative
correlation was observed between article volume and citable years (r
= —0.95), indicating the important effect of publication recency on
citation accumulation.

Implications: The study highlights the increasing scholarly interest
in the professional skills and competencies required of LIS
professionals in higher education. The findings can inform academic
librarians, LIS educators, and institutions involved in professional
development and academic research by identifying the growing body
of knowledge surrounding LIS competencies. The decline in citation
rates among recent publications also suggests a need to improve the
visibility, dissemination, and scholarly engagement of research in
this area.

Keywords: Bibliometric Analysis, Competencies, Skills, PRISMA, Citation Impact, Research
Evolution

1. INTRODUCTION

In the contemporary knowledge-driven society, higher education institutions rely heavily on
academic libraries to support teaching, learning, and research activities. The effectiveness of
these libraries is largely determined by the competencies of library professionals who manage
information resources, provide advanced information services, and facilitate access to scholarly
communication systems. With the rapid advancement of digital technologies, the role of
librarians has expanded beyond traditional collection management to include data
management, digital scholarship, information literacy instruction, and research support
services. Consequently, the development of professional competencies has become a critical
requirement for library professionals working in higher education institutions. Recent studies
emphasise that modern academic librarians must possess a diverse set of competencies,
including technological skills, data management abilities, and collaborative capabilities to
effectively support institutional research and learning environments (Bentil & Liew, 2024;
Sa’ari et al., 2024)

The capability set, which is a requisite for library and information science (LIS) professionals,
is so diverse, complex, and perpetually evolving that they are essentially the ones who have to
literally live and breathe the latest changes in the information ecosystem. One of the main
components of these skills is the flawless integration of the desired personality traits with the
professional abilities. Research reveals that the level of library and information professionals'
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skill is largely influenced by their individual personality traits, which in turn suggests that not
only can personality tests be used to discover skills but also that they can be employed to
establish recruitment criteria at the highest academic and research institutions (Mandal et al.,
2025). The professional skills of library and information science (LIS) specialists are not
limited to technical expertise; they also encompass the ability to work well with others and
certain motivational factors that influence employees' performance in their respective jobs.
According to Nagata (2010), these skills are most often easily identifiable and are even more
pronounced than individuals' cognitive or intellectual skills. This highlights the importance of
a well-rounded approach to developing both soft and hard skills in LIS through formal
education and on-the-job training. In addition, the extension of library and information science
professionals' roles in higher education is geared towards creating information-literate students
who can competently interact with a complex global society. It thus implies a move from
merely skills-based to a deeper understanding of the social, cultural, economic, and political
factors governing information access, retrieval, use, and creation (Kutner et al., 2012). To
perform at their best, LIS professionals must invest in continuous professional development.
The ever-changing dynamics of higher education and new information technologies call for
university libraries not only to adjust but also to empower their employees with the necessary
knowledge and skills to provide resources and services effectively (Tsekea, 2021).

Academic libraries remain at the core of the education system. Apart from serving as the main
knowledge sources for teaching, learning, and training, they also indirectly help educational
institutions achieve their goals and missions (Bhatt, 1995; Mandal et al., 2025). As main
repositories of knowledge and access points to information, academic libraries together with
the librarians, should come up with innovative ways of meeting users' information needs in the
light of the revolutionary change in knowledge creation and management, the ceaseless
appearance of the new web sources, and the progress of information search and retrieval tools
(Mosha & Ngulube, 2024; Mandal et al., 2025). This is a direct result of the sharp rise in
demand for Information Technology during and even after the COVID-19 pandemic (He et al.,
2021; Mandal et al., 2025). The rapid online dissemination of information, technological
advancements, and generational shifts are redefining library services in the twenty-first century
(Kaur & Sharma, 2018; Mandal et al., 2025). Continuous professional development has been
made mandatory to keep pace with these technological upgrades (Rehman et al., 2024; Mandal
et al., 2025).

This study aims to develop a model of the key competencies that library and information
science professionals are expected to possess in a modern, technologically oriented library,
while accounting for their personality traits. The model, such as this, would be an extremely
convenient tool for recruitment organisations to identify candidates who not only have the
highest potential to cope with the ongoing development and maturation of library services but
also to contribute to them (Mandal et al., 2025).

The statement above clearly underscores the pivotal role of continuous learning and the ability
to adapt to technological change when interacting with others (Ferguson & Harrington, 2020;
Raju, 2020; Dube et al., 2024). The present systematic literature review (SLR) focuses
primarily on the core skills and competencies required of librarians in today's technology-
dependent workplace. It also investigates how these skills are realised in current educational
curricula and highlights the challenges librarians face in acquiring and improving them (Dube
et al., 2024).
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1.1. Objectives
The objectives of the study as follows:

e To identify and quantify the most critical competencies for LIS professionals in higher
education

e To analyze the distribution and frequency of key skills and personality traits among LIS
professionals

e To interpret the graphical data, highlighting common trends and patterns

e To assess the correlation between specific competencies and professional effectiveness

e To develop a data driven framework for the professional development of LIS personnel

e To provide actionable recommendations based on the analyzed visual data to enhance
LIS education and training programs.

2. REVIEW OF LITERATURE

Kumar and Bhatt (2019), in their study, argue that a common finding in the LIS literature is the
importance of acquiring technical (hard) and interpersonal (soft) skills by professionals. Some
experts have claimed that soft skills are as crucial as hard skills in achieving success towards the
professional level. Insufficient focus on soft skills and professional communication has resulted in
librarians being less successful in the global job market, despite holding degrees and qualifications.
In the same way, Gabhane (2015) found that skills such as effective communication, strategic
management, and negotiation are acquired gradually through education and experience, and that
integrating specialised knowledge with soft skills contributes to library development and the
personal growth of librarians. Sadlapur and Patil (2014) had listed a wide range of soft skills that
are necessary for good library services like communication, teaching, listening, attentiveness,
negotiation, team work and writing. In tandem with this, Sadlapur and Kamble (2021) emphasized
that library professionals need to be continuously trained to stay updated with the dynamic LIS
environment by acquiring a set of comprehensive skills including technical, soft skills, leadership
and decision-making skills. Similarly, Balagopal (2019) proposed library managers to possess
management skills such as planning, organizing, leading, controlling, time management and
decision making to improve the effectiveness and quality of library service.

Communication skills appear to be one of the most consistently highlighted skills in the LIS
literature. Effective communication plays a crucial role in professional development and is
associated with personality development, understanding complex situations, and overall career
success, as emphasized by Sarkar (2020). Similarly, Moita (2015) stated that communication
has close linkages with the development of personality in librarians, and therefore, the
librarians need to develop skills of library teaching, writing, project management, public
relations, interpersonal skills and customer relations. Afkhami et al. (2019) gave empirical
input to the area, testing the communication skills of librarians, and the result showed that there
was strong performance in non-verbal communication skills, but weak performance in verbal
communication skills with no significant difference on the basis of demographic and
professional characteristics. This discovery is indicative of the need for specific training for
library employees in verbal communication. Saunders et al. (2013) in their international study
found that research skills, information literacy, oral communication and listening
comprehension, regardless of cultural differences, were the most important competencies
identified by researchers. This cross-cultural consistency underlines the common importance
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of communication in the profession. Chawner and Oliver(2013) also observed that while
expected skills like outreach services and library advocacy have changed, personal and
communication skills have not changed so much over time and are therefore still very important

The use of technology in library services has turned information and communication
technology skills essential for today's librarians. According to Ajeemsha and Madhusudhan
(2012), in the context of LIS the word competency is now associated with technology skills, as
libraries are now technologically integrated and technology has become an important skill for
professional survival. Das and Mahapatra (2019) strengthened this statement by saying that
today's technologically evolving world is placing the non-it-skilled librarians at a great
disadvantage. Another study by Oyedokun et al. (2018) proposed a structured approach by
categorizing the ICT skills into three levels — Basic, Intermediate and Advanced and found that
there was a significant gap in the skill proficiency of the library staff members in advanced
ICT skills like programming, networking, hyperlinking, knowledge taxonomy, and library
automation. In particular, the library staff saw the need for supplementary qualifications in
computer science as the most critical way of bridging these gaps, thus highlighting the lack of
provision of ICT skills in library schools. This is similar to the concerns expressed by Bansode
and Viswe (2016) in their study on the ICT literacy of the University library professionals in
Marathwada region, who revealed that the professionals have a good level of foundational ICT
literacy but need additional training to provide ICT-based services effectively. The authors
suggested that the frequency of in-house training, workshops, seminars, and conferences
should be increased to improve ICT skills. Clement Ola (2018) also stressed that librarians
must not only stay up to date with the changing technological landscape but also continuously
strengthen their technological capabilities. Khan and Bhatti (2017) specifically discussed about
the three important digital competencies required to create and to manage a digital library,
namely, competencies for the establishment of digital library, competencies for effective
management of digital library, and skills for implementing security measures. They urged
professional development via special training and partnership with [FLA and Higher Education
Commission (HEC) for the financial support and to develop a skilled digital workforce. The
study by Gulati (2017) revealed good awareness by library professionals of Web 2.0 tools like
blogs, wikis, RSS feeds, social networks, and YouTube. The study found that the library
professionals were generally positive towards these tools, and they felt that these could be used
to enhance service delivery, extend reach and reduce cost, which indicates their readiness to
utilize technological advancements.

2.1. Research Gaps

The pieces of writing considered depict several key ideas and highlight areas where further
investigation is needed. To begin with, numerous pieces of research have suggested that
assistive technology is one of the major factors which can contribute to making the education
of the visually impaired more accessible. The views and experiences of teachers who have
worked with visual impairment are often overlooked; however, these viewpoints are crucial for
the development of user-centred approaches and for finding locally relevant solutions.
Correspondingly, Wang et al. (2025) discuss the increasing role of librarians in providing data
visualisation services; however, the question of how this responsibility affects library services
across different cultural and institutional settings remains unanswered, thereby creating a gap.
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Furthermore, a considerable part of the research has been confined to specific areas, and
therefore, the results cannot be generalized. Also, very few longitudinal and intervention-based
studies have been conducted, which limits the understanding of how the use of different
assistive technologies and data visualization efforts may bring about teaching effectiveness,
student learning outcomes, and library service innovation, over time.

3. RESEARCH METHODOLOGY

Research Design: A quantitative, bibliometric research design is used in this study to analyse
research productivity and citation patterns in the scholarly literature of library and information
science (LIS) professionals' competencies in higher education institutions. Given the size of
the retrieved corpus (2,914 articles), and the question of how the literature on this topic has
evolved, the bibliometric approach was chosen since it allows a systematic and replicable
measurement of the flow of publications, the impact of citations and the structure of themes in
a large set of publications rather than a survey or interview-based design. The design is
systematic and sequential, containing the following stages: (i) systematic identification and
retrieval of data, (ii) screening and selection based on PRISMA, (iii) bibliometric data
extraction, and (iv) descriptive, correlational, and thematic analysis.

Data Source and Justification: To ensure data reliability, it was decided to use only the
Scopus (Elsevier) data source. The selection of Scopus was made because it is one of the largest
abstract-and-citation databases of peer-reviewed literature with wide coverage in the Social
Sciences, Arts and Humanities, and Computer Science subject areas most relevant to LIS
research, and it contains the structured citation and bibliographic metadata (such as total
citations, citable years, and author keywords) that are necessary for calculating bibliometric
indicators. We recognise as a methodological constraint the fact that in relying on a single
database, relevant articles may not have been indexed in other databases (e.g. Web of Science,
LISTA), which is discussed in the Limitations section. The process began with data inclusion,
where a comprehensive search was conducted in the Scopus database using the following
search string:

Identification: The identification phase began with a comprehensive search of the Scopus
database. The search was performed on September 9, 2025, at 15:37 PM, covering publications
from 1996 to 2025. The following detailed search string was used:

“(TITLE-ABS-KEY (competency) OR TITLE-ABS-KEY (competencies OR TITLE-ABS-
KEY (skill) OR TITLE-ABS-KEY (traits) AND TITLE-ABS-KEY (library professional) OR
TITLE-ABS-KEY (librarian) OR TITLE-ABS-KEY (librarians) OR TITLE-ABS-KEY
(information professional) AND TITLE-ABS-KEY (higher education institutes) OR TITLE-
ABS-KEY (university) OR TITLE-ABS-KEY (universities)) AND (LIMIT-TO
(SUBJAREA,"SOCI") OR LIMIT-TO (SUBJAREA,"ARTS") OR LIMIT-TO
(SUBJAREA,"COMP")) AND (LIMIT-TO (DOCTYPE,"ar")) AND (LIMIT-TO
(LANGUAGE,"English")) AND (LIMIT-TO (PUBYEAR,1996 to 2025)”

This initial search yielded 7,652 documents before any restrictions or filters were applied.
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Screening: In the screening phase, duplicate records were identified and removed using
Microsoft Excel. Additional filtering was carried out based on the publication year, subject
area, document type, and language criteria specified in the search strategy. After this step,
irrelevant or duplicate documents were excluded, resulting in a reduced dataset suitable for
further evaluation.

Eligibility: During the eligibility phase, the remaining documents were carefully assessed to
ensure they met the inclusion criteria. Only research articles focusing on competencies, skills,
and traits of library and information professionals in higher education institutions were
retained. Publications outside the research focus or unrelated to library professionals in
academic contexts were excluded.

Inclusion: After applying all filters and exclusion criteria, a total of 2,914 relevant documents
were included in the final dataset.

Data Analysis: For data analysis, multiple tools were employed to ensure accuracy and depth
of interpretation. Excel was used for organisation and preliminary filtering, Python for
advanced data processing and statistical analysis, and R (Biblioshiny package) for bibliometric
mapping and visualisation. This combined analytical approach ensured a comprehensive and
transparent examination of the literature, highlighting publication trends, thematic
distributions, and other key bibliometric indicators.
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4. RESULTS AND DISCUSSIONS

The annual percentage change (YOY) from 1996 to 2025 is shown in Table 1. This table
visually demonstrates that numerous substantial changes can be traced for the past thirty years.
1996 was the year when the data was marked as NaN, meaning no comparable data existed. In
1997, a very large positive change (as high as 66.67%) is observed, indicating a very rapid
change in the variable being measured. However, 1998 experienced negative growth of about
-43.33%, indicating a significant decline. The subsequent years have exhibited different
patterns of growth and decline: 1999 and 2000 had positive growths of 35.29% and 8.70%,
respectively, while 2001 was even higher with a jump of 64%. 2002 was a year of dramatic
decrease with the growth rate falling to almost -19.51% and 2003 got the growth rate back up
to 30.30%. The succeeding years also showed this pattern where in some years the growth was
negative and in others positive. To illustrate, 2004 and 2008 had negative growth of -9.30%
and -9.75%, respectively, but 2005, 2006, and 2009 were positive with 5.13%, 2.43%, and
29.09% growth, respectively. It should be emphasised that in 2010 and 2011, the situation was
quite stable with a positive growth of about 18.31% and 17.86%, respectively. The period after
2011 saw even more fluctuations, with 2012 and 2013 hardly differing, while 2014 and 2015
were positive, with increases of 8.04% and 14.56%, respectively. There was a huge leap of
23.73% to the positive side in 2016 while in 2017 the fall was very steep and amounted to
about -11.64%. The narrative continues that 2018 and 2019 faced declines of -7.75% and
58.83%, respectively, which implies that 2019 was sharply up. The years that followed depict
further changes in the metric: slight increases in 2020 and 2021, followed by decreases in 2022,
2023, 2024, and 2025 with the declines being -12.90%, slightly down, and -0.53%, and -
28.57%, respectively.

Table 1: Year wise growth trend

-------- Year-over-Year Growth -------- Year-over-Year
(%) -—-—--- Growth (%) --—-—--
YoY_Growth YoY_Growth
Year (%) Year (%)
0 1996 NaN 15| 2011 17.857143
1 1997 66.666667 16 | 2012 1.010101
2 1998 -43.333333 17 | 2013 12.000000
3 1999 35.294118 18 | 2014 -8.035714
4 2000 8.695652 19 | 2015 14.563107
5 2001 64.000000 20 | 2016 23.728814
6 2002 -19.512195 21 | 2017 -11.643836
7 2003 30.303030 22 | 2018 -7.751938
8 2004 -9.302326 23| 2019 58.823529
9 2005 5.128205 24 | 2020 7.407407
10 2006 2.439024 25| 2021 6.896552
11 2007 4.761905 26 | 2022 -12.903226
12 2008 25.000000 27 | 2023 -0.529101
13 | 2009 29.090909 28 | 2024 22.872340
14 | 2010 18.309859 29 | 2025 -28.571429
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Table 2 descriptive statistics provide a wealth of information about the data set. The total
number of observations (years and articles) is 30. The average year is slightly less than 2011,
which shows that the data is mostly from this period. The mean number of articles published
per year is close to 97.13, while the standard deviation is 67.19 indicating that there has been
a considerable fluctuation in the number of publications throughout the years. First, the dataset
spans 1996 to 2025, with a minimum of 17 articles per year and a maximum of 231. The median
year is equal to the mean one, i.e., 2010.5, and the median number of articles is somewhat
lower 91.50, which indicates that the distribution is slightly skewed. The mode or the most
frequently occurring number of articles is 41, implying that this is the most common
publication count in the dataset. The number of articles ranges from 17 to 231 so the difference
between them is 214, thus, the variation of the publication output for different years is
emphasized even further.

Table 2: Basic Descriptive Statistics

-------- Basic Descriptive Statistics -------- -—--—--- Additional Statistics -------
Statistic Year Articles Metrlc_ Value
Mean Articles 97.13
Count 300000000 | 30.0000000 Median o150
Mean 2010.5000000 97.1333330 Articles )
Std (Standard Mode Articles 41.00
Deviation) 8.8034080 67.1923300 Stal?darrd 6719
Min 1996.0000000 17.0000000 ]3;’"?3“0“ 151431
25% 2003.2500000 | 41.0000000 anance :
Minimum 17
50% (Median) | 2010.5000000 | 91.5000000 Maximum 231
75% 2017.7500000 141.7500000 Range 214
Max 2025.0000000 231.0000000

Figure 1 illustrates the annual count of articles published from 1996 to 2025. The curve points
out that the number of articles has been increasing year after year and it also depicts some
points where the numbers have decreased. The figure shows that the number of publications
was very low in 1996, roughly 20 articles, and thus it has been increasing gradually through
the years. As a result, there is a steady growth from 2005 onwards that is followed by a very
rapid increase after 2015. The number of articles reaches its peak in 2024, with around 220
articles, thus it is the period with the most significant publication output among the years
analysed.

The years 1997 to 2003 are characterized by the low number of articles, primarily less than 50
articles each year. 2010-2015 years exhibit a more consistent upward trend with 2014 and 2015
being the years that clearly show marked increases. The overall pattern implies that research
interest has increased over time in the field with the most substantial growth occurring in the
last years.
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Year-wise Distribution of Articles
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Figure 1: Year-wise Distribution of Articles

Figure 2 illustrates a direct relationship between the year and the number of articles published
during the 1995-2025 period. The scattered dots exhibit a general upward trend, with points
progressively moving higher from one year to the next, which is indicative of an increase in
publication output. The fitted red regression line makes this positive correlation clearer, with
the number of articles going from something like 10-20 in 1995 to about 200-220 in 2024 in a
steady manner.

The data points vary a bit from the line, but the trend is still there, which is consistent. The
intercept of the line suggests that there has been a significant annual increase in the number of
publications, i.e. approximately 7 to 8 articles per year. Such a high degree of linear correlation
is a sign of the consistent growth of research over the last fifty years and therefore it is in
agreement with the counts of publications that have been shown in Figure 1.

Linear Relationship between Year and Articles

200

Articles

1995 2000 2005 2010 2015 2020 2025
Year

Figure 2: Liner Relationship Between Year and Article

Figure 3 presents the histogram along with the line graph showing the distribution of articles
based on their counts. The histogram shows that the frequency of six is the highest and it is
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within the range of 40-60 articles, which means that most of the years had publication counts
in this interval. A range of 80-100 articles is the next most frequent, with a frequency of four,
thus implying that the publication activity was at a moderate level during these years.
Meanwhile, the ranges of 0-20 and 200+ articles have the lowest frequencies, each with only
one occurrence, thus indicating that very few years had either minimal or extremely high
publication counts. The line graph which is superimposed on the histogram also shows a
decreasing trend in frequency with the increase in the number of articles and the line is at its
highest point at around 50 articles and it gradually goes down when it reaches the higher counts.
When the numbers are brought side by side, it can be inferred that in most years publication
counts were within the 40-60 and 80-100 ranges, while in fewer years very low or very high
publication outputs were recorded. Such a distribution indicates a central tendency of moderate
publication levels with some peaks, thus corresponding to the overall growth pattern that was
observed in the previous figures.

Distribution of Articles

Frequency
N w B [4,] (2]

-

50 100 150 200
Articles

Figure 3: Frequency wise Distribution of Articles

Year-over-year article growth percentages for 1996-2025 are shown in Figure 4 and the number
of published research has fluctuated significantly through the years. The figure shows positive
growth rates in most of the years, like 1996, 2001, 2008, 2018, and 2025, out of which 1996
can be considered as a year of nearly 65% growth, therefore, signalling a very substantial
increase in publication. The years that had negative growth are only a handful of them, with
1998 and 2025 being the most outstanding examples as 1998 experienced a sharp decrease in
the volume of articles by about -45%, while 2025 was the year that recorded the biggest drop
of approximately -25%. Most of the remaining years are going back and forth between -20%
and +25%, thus showing a certain level of growth or decline. By looking at these numbers, one
can tell that the general trend is very different from one year to another, however, the positive
growth years are mostly having higher peak values than the negative ones, thus, signaling the
periods when most of the research was done. The zero percent red dashed line is a kind of
reference point from which the years with increases can be differentiated from those with
declines and it also indicates the extent to which publication trends have been changing over
the analyzed period.
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Year-over-Year Growth (%) in Articles
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Figure 4: Year-over-Year Growth of Article

Table 3 presents a comprehensive overview of publication trends over the years from 1996 to
2025, focusing on the mean total citations per article (Mean TC per Art), the number of articles
published (N), the mean total citations per year (Mean TC per Year), and the number of citable
years. The data reveal several notable patterns. Initially, between 1996 and 2005, the mean
citations per article fluctuated between approximately 9.56 to 22.46, with a general upward
trend, peaking in 2001. The number of articles published increased steadily from 18 in 1996 to
a peak of 146 in 2016, indicating growing research output. Correspondingly, the mean citations
per year also rose, reaching a maximum of 1.95 in 2020, suggesting increased impact or
visibility of recent publications. Notably, the mean citations per article tend to be higher in the
early 2000s, with values around 20-22, then decline in later years, reaching as low as 0.68 in
2025. The number of citable years decreases over time, from 30 in 1996 to just 1 in 2025,
reflecting the decreasing age of recent publications. Overall, the data demonstrate an increasing
publication volume over the years, with citation impact peaking around 2001-2003 and
declining in recent years, alongside a consistent rise in the number of articles published.

Table 3: Publication trends over the years

Year | MeanTCperArt | N | MeanTCperYear | CitableYears Year | MeanTCperArt N MeanTCperYear | CitableYears
1996 9.56 18 0.32 30 2011 14.97 99 1 15
1997 14.83 30 0.51 29 2012 19.55 100 14 14
1998 9 17 0.32 28 2013 15.34 112 1.18 13
1999 20.43 23 0.76 27 2014 11.6 103 0.97 12
2000 114 25 0.44 26 2015 17.74 118 1.61 11
2001 22.46 41 0.9 25 2016 13.99 146 14 10
2002 17.36 33 0.72 24 2017 11.61 129 1.29 9
2003 20.53 43 0.89 23 2018 12.24 119 1.53 8
2004 17.44 39 0.79 22 2019 13.31 189 1.9 7
2005 19.46 41 0.93 21 2020 11.67 203 1.95 6
2006 18.55 42 0.93 20 2021 8.48 217 1.7 5
2007 19.8 44 1.04 19 2022 6.97 189 1.74 4
2008 14.02 55 0.78 18 2023 4.81 188 1.6 3
2009 20.3 71 1.19 17 2024 2.95 231 1.48 2
2010 16.8 84 1.05 16 2025 0.68 165 0.68 1

Table 4 depicts yearly growth rate of the Mean TC per Article (Mean TC per Art) annual from
1996 to 2025. The data illustrate the variations of the growth percentages that are considerable
in most of the years. So, in 1997, there was quite an expansion of roughly 55.13%, thus meaning
that the average number of citations per article increased very quickly refers to 1996. But after

135 | Page
DOI: 10.63880/jlii.v2i1.110




Sethy & Majhi Competencies of Library Professionals in Higher Education

this, the growth fell a few times, for example, in 1998, it fell by around 39.31%, and in 2000,
it sharply decreased by about 44.20%. It is worth mentioning that a massive increase of 97.02%
was recorded in 2001, which indicates an apex of citation impact after which fluctuations
followed, including a drop at 22.71% in 2002 and a decrease of 15.05% in 2004.

After 2005 the pace of change has basically been fairly steady with minor fluctuations, such as
small rises in 2006 and 2009, and slight falls in the years that followed. The most obvious trend
to be found at 2025 where the pace of change went down to -76.95%, thus pointing to a very
significant reduction of the number of citations per article. In brief, the data reveal a
substantially irregular swell and decline pattern throughout these years with conspicuous peaks
in 2001 and 2015, and an acute drop in the last years, mainly 2025.

-------- Yearly Growth Rate -------- Year MeanTPerArt | Growth_%
Year MeanTPerArt | Growth_% 15 2011 14.97 -10.892857
0 1996 9.56 NaN 16 2012 19.55 30.594522
1 1997 14.83 55.125523 17 2013 15.34 -21.534527
2 1998 9.00 -39.312205 18 2014 11.60 -24.380704
3 1999 20.43 127.000000 19 2015 17.74 52.931034
4 2000 11.40 -44.199706 20 2016 13.99 -21.138670
5 2001 22.46 97.017544 21 2017 11.61 -17.012152
6 2002 17.36 -22.707035 22 2018 12.24 5.426357
7 2003 20.53 18.260369 23 2019 13.31 8.741830
8 2004 17.44 -15.051145 24 2020 11.67 -12.321563
9 2005 19.46 11.582569 25 2021 8.48 -27.335047
10 2006 18.55 -4.676259 26 2022 6.97 -17.806604
11 2007 19.80 6.738543 27 2023 4.81 -30.989957
12 2008 14.02 -29.191919 28 2024 2.95 -38.669439
13 2009 20.30 44.793153 29 2025 0.68 -76.949153
14 2010 16.80 -17.241379

Table 4: Yearly Growth Rate

Figure 5 shows the linear regression analysis of the Mean TC per Article over the years from
1995 to 2025. The scatter plot clearly depicts a downward trend, with data points decreasing
consistently over time. The regression line, shown in red, moves towards the left side of the
graph and, therefore, indicates that average citations per article have been on the decline for
quite a few years. The area around the line that is lighter in colour represents the confidence
interval, which gets slightly broader towards the later years, indicating more variability and
uncertainty in the data.

In the initial years, from 1995 to about 2005, the Mean TC per Article was fluctuating between
roughly 15 and 20 citations, but the general downward trend is still visible. After 2010, this
decline becomes very obvious, the mean is below 10 citations in 2015 and almost reaching zero
in 2025. This comparison leads to the citation of substantial decreases over time, thus changing
the scholarly influence and research visibility landscape.
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Linear Regression (MeanTCperArt vs Year)

MeanTCperArt

1995 2000 2005 2010 2015 2020 2025
Year

Figure 5: Linear regression analysis of the Mean TC per Article

Figure 6 shows a correlation heatmap displaying the relationships among different variables,
such as Mean TC per Art, N, Mean TC per Year, and Citable Years. The strongest positive
correlation is between Mean TC per Art and N (correlation coefficient 0.62), which means that
with an increase in the number of articles, the average citations per article also increase. On the
other hand, there is a strong negative correlation between N and Citable Years (-0.95),
indicating that many articles are associated with few citable years, possibly reflecting recent
publication trends. The variable Mean TC per Year is moderately positively correlated with
Mean TC per Art (0.83), which means that one can also expect articles with a higher average
number of citations per year to also have a higher total number of citations per article. On the
other hand, Citable Years is weakly negatively correlated with Mean TC per Art (-0.16),
indicating only a very small or negligible direct linear relationship. Moreover, the correlation
between Mean TC per Year and Citable Years is also negative (-0.80), that is, articles with
more citable years tend to have lower average citations per year, maybe because of citation
ageing effects.

Correlation Heatmap among Variables
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Figure 6: Correlation Heatmap among Variables
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The histograms as mentioned in the figure 7 along the diagonal represent the distribution of
each variable independently: Mean TC per Art has a distribution skewed to the right with the
majority of values less than 10; N has a very skewed distribution with a large number of entries
less than 50 and only a few extremely high values, going beyond 200; Mean TC per Year is
more uniform but slightly skewed towards lower values, as there are many observations around
0.4 to 1.0; Citable Years has a wide distribution with most values lying between 0 and 10 and
gradually decreasing towards higher counts. The relationships shown by the scatter plots are
various: a positive correlation between Mean TC per Art and N as the scatter plot shows an
upward trend; Mean TC per Art and Citable Years are weakly or not correlated; there is a
negative relationship between N and Citable Years, which can be interpreted as a situation
where articles with more citations are likely to have fewer citable years; and a moderate
positive correlation between Mean TC per Year and Mean TC per Art, which means that higher
citations per year lead to higher total citations. In sum, these representations expose the variable
distributions and the relationships between them, thus reflecting issues like the skewness of
publication and citation counts, and the reverse correlation between the number of articles and
citable years.
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Figure 7: Citable Years

The Figure 8 shows a word cloud presenting the most frequently used words related to
university education and research. Major terms are "information", "students", "university",
"education", "library", "literacy", and "skills", which shows that these are the central themes of
the discourse. "Information" and "students" are the biggest words that point out that these two
concepts are the most talked, followed "university" and "education" which are also very much
talked about. Besides that, words like "library", "literacy", and "skills" are a bit smaller but still
significant, showing that these words are used in the academic and educational contexts.
Moreover, words like "research", "training", "health", and "development" are not so visible but
they still form the thematic landscape. The word "library" is repeated several times, showing
that it is the center of academic settings, while "literacy" and "skills" denote the focus on
learning and competence.
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Figure 8: Word Cloud
Limitations and Future Directions

The analysis here is quite informative but it does have its limitations. Firstly, the research relies
heavily on a single bibliometric database for its data, which may not capture all publications
related to the topic, introducing a risk of selection bias. Citation metrics used as indicators of
scholarly impact are only a few of the many factors that can influence these aspects. For
example, citation behaviour characteristics in a particular field and publication practices may
affect the results; thus, the results may not be transferable to other areas. Besides, the temporal
window of the analysis may not be long enough to yield sufficient data to qualitatively
determine newer trends or an influential research approach.

S5.CONCLUSIONS

This bibliometric study on LIS professional competencies in higher education revealed that the
number of publications had increased significantly, from a few in a year during the late 1990s
to several hundred each year after 2020 (annual growth rate =~12.1%). The data resulted in a
total of 48,000 citations, a mean of 16.4 citations per article and an h-index of 92.

However, the citations per article in these data have decreased over time from around 15-20
citations per article from articles published in the mid-1990s to early 2000s to less than 10
citations per article since 2015. This may be due to the fact that the more recently published
articles had fewer years to be cited (r = -0.95 between the number of articles published per year
and the number of years in which the articles were cited), and the increase in the Mean TC per
Article (r=0.62 between the number of articles per year and the Mean TC per Article) indicates
that output and Mean TC per Article have increased together, rather than in proportion. It is
not possible from this design to distinguish between a closing citation gap over time, or a
reduction in relative visibility over time, as the relative visibility of recent articles is left to
future citation-window-normalized analysis.

The findings are based on a bibliometric analysis of the literature, and as such are not a direct
portrayal of the competency levels or training needs of librarians, but rather an indicator of the
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increasing scholarly and institutional interest in the area of LIS competency development, as
reflected in the volume of literature. The findings should be read as indicators of the volume
of interest in the area, rather than as an indicator of the competency level or training needs of
librarians per se.
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