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Abstract
This study investigated the evolution of library and information science (LIS) by analyzing 
research topics in LIS journal articles. The analysis is divided into five periods covering 
the years 1996–2019. Latent Dirichlet allocation modeling was used to identify underly-
ing topics based on 14,035 documents. An improved data-selection method was devised in 
order to generate a dynamic journal list that included influential journals for each period. 
Results indicate that (a) library science has become less prevalent over time, as there are 
no top topic clusters relevant to library issues since the period 2000–2005; (b) bibliomet-
rics, especially citation analysis, is highly stable across periods, as reflected by the stable 
subclusters and consistent keywords; and (c) information retrieval has consistently been the 
dominant domain with interests gradually shifting to model-based text processing. Infor-
mation seeking and behavior is also a stable field that tends to be dispersed among vari-
ous topics rather than presented as its own subject. Information systems and organizational 
activities have been continuously discussed and have developed a closer relationship with 
e-commerce. Topics that occurred only once have undergone a change of technological 
context from the networks and Internet to social media and mobile applications.

Keywords  Library and information science · LDA · Research trends

Introduction

A notable trend has been observed in library and information science (LIS): the inclusion 
of “information” as part of the discipline’s name. After the foundation of the first library 
school in 1887, the School of Library Science at the University of Pittsburgh added “infor-
mation” to its name in 1964, becoming the School of Library and Information Science. By 
the 1990s, almost all former library schools had followed the University of Pittsburgh’s 
example (Hjørland 2018). In the twenty-first century, the diminishing use of “library” 
and related terms was found in LIS dissertations (Sugimoto et al. 2010) and a decreased 
interest in library management was found in LIS publications (Figuerola et al. 2017); the 
tendency today is to use the label “Information Science” alone (Olson and Grudin 2009). 
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These shifts in nomenclature indicate that the research areas of LIS have changed substan-
tially over time, and the research focus is shifting to informational issues.

To understand the development of the discipline and how its research topics have 
changed over time, many researchers have explored the changes of research topics based on 
literature in the field. Bibliometric methods are prevalent approaches in evaluation studies 
(Zhao and Strotmann 2008, 2014; White and McCain 1998; Chang et al. 2015). Content 
analysis was also a widely applied approach (Järvelin and Vakkari 1993; Koufogiannakis 
et al. 2004; Blessinger and Frasier 2007). Today, an increased interest has shown in using 
model-based approaches to explore the intellectual structure of a domain (Sugimoto et al. 
2010; Liu et al. 2015; Figuerola et al. 2017). The method allows researchers to examine 
large document collections.

Many studies have consulted journal rankings in a single year to compile a journal list 
for a diachronic analysis. However, such data corpora might have limitations. First, highly 
cited journals identified in a single year may limit the topic spectrum for the period of 
study. Nearly all journals are biased towards a certain research area to some extent, which 
can often be inferred from the name of the journal. The preference of selected journals may 
heavily influence the results. Second, journals that gained researchers’ attention decades 
ago may no longer be the center of focus due to the rapidly changing environment. Emerg-
ing topics may not be fully represented in the analyses. Neglecting these issues may lead to 
research results that are not representative enough to capture topic changes in the domain.

In response to such limitations, this study applied an improved method for journal selec-
tion by consulting all available journal citation reports to generate a dynamic journal list. 
The analysis was divided into five periods covering the years 1996–2019. Correspondingly, 
five datasets that include the most influential journals for each period were included in the 
evolution analysis. Furthermore, to address the research gap that diachronic analyses are 
rarely conducted based on journal articles using model-based approaches, this study uti-
lized the latent Dirichlet allocation (LDA) topic model to uncover the underlying topics in 
the text corpora. Many studies have confirmed that LDA can effectively cluster meaningful 
and interpretable topics from a large number of documents (Blei and Lafferty 2007; Yau 
et al. 2014; Suominen and Toivanen 2015). The central research questions are as follow-
ings. What research topics have been addressed LIS between 1996 and 2019? How the 
research topics have changed over time? By combining an innovative journal selection 
method and LDA topic model, this study aims to contribute a new perspective on observ-
ing and understanding the research development in LIS.

Literature review

Studies of topic changes and intellectual structure in LIS can be divided into three groups 
according to the methods used: content analysis, bibliometric methods, and model-based 
approaches. This introduction organizes the relevant literature based on the method cat-
egory. A structured review and comparison of the literature with the essential properties of 
these studies, is provided in the “Appendix 1”.

Content analysis

In content analysis, researchers identify the composition of research content and sort 
articles into classification schemes by analyzing a data corpus with a certain number of 
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articles. Studies using content analysis to detect research development in LIS have either 
adopted the classification schemes of other researchers or have devised new schemes 
(Chang et al. 2015). This method is relatively dated and primarily appears in publications 
from the 1970s and 1980s (Tuomaala et al. 2014).

Blessinger and Frasier (2007) analyzed 10 influential journals using a combination of 
content analysis and citation analysis for the period 1994–2004. The study found that in 
1994–2004, librarians were still mainly writing about the profession’s practical issues; In 
addition, they found that new technologies in information science, most notably the Inter-
net, had a tremendous impact on almost every aspect of our profession during this decade. 
Tuomaala et  al. (2014) conducted a content analysis of LIS evolution. They examined a 
total of 42 journals from the years 1965, 1985, and 2005. They identified the four most 
prominent research areas in LIS: information storage and retrieval, scientific communica-
tion, library and information-service activities, and information seeking. They further con-
cluded that information retrieval was the most popular area of research over 1965–2005. 
The most significant changes in the investigated period were the decreasing interest in 
library and information-service activities and the growth of research about information 
seeking and scientific communication.

Bibliometric methods

Bibliometrics comprises various techniques, including keywords analysis, direct citation 
analysis, co-citation analysis, and bibliographic coupling analysis. Studies of the intellec-
tual structure and development of LIS frequently use these techniques.

Keywords analysis

Onyancha (2018) investigated the evolution of LIS by tracking author-supplied keywords 
in research articles published between 1971 and 2015. The author found that LIS evolved 
from information systems design and management in the 1970s to encompass scientific 
communication, information storage and retrieval, information access, information and 
knowledge management, and user education in 2015.

Citation analysis

Larivière et  al. (2012) presented an encapsulated history of LIS by examining approxi-
mately 96,000 papers in 61 journals over the field’s first hundred years (1900–2010). Their 
analysis of lexicon frequency and bibliometric indicators revealed two major structural 
shifts: in 1960, LIS changed from a professional field focused on librarianship to an aca-
demic field focused on information and use, and in 1990, LIS began to receive more cita-
tions from outside the field. The study of Åström (2007) examined the most-cited articles 
from 21 LIS journals to identify the changes in research fronts from 1990 to 2004. The 
study showed that the main fields in LIS are information seeking and retrieval (ISR) and 
informetrics. The author also found that changes in the discipline can be seen primarily 
within these two fields rather than in new fields entering the discipline. The study showed 
that the IR field had become ISR and that webometrics had grown considerably, to the 
extent that it has come to dominate LIS research over 2000–2004. Chang et al. (2015) ana-
lyzed keywords, bibliographic coupling, and co-citation to track changes in LIS research 
subjects during four periods between 1995 and 2014. By examining 580 highly cited 
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LIS articles, they found that the two subjects “information seeking (IS) and information 
retrieval (IR)” and “bibliometrics” appeared in all four periods. However, they observed 
that the percentage of articles in which the topics appeared was decreasing for IS and 
increasing for bibliometrics.

Model‑based approaches

Model-based approaches have frequently been employed to detect the intellectual structure 
of a scientific domain based on the aggregated literature. This approach enables research-
ers to examine a larger corpus of text data than content analysis and bibliometric methods.

Liu et  al. (2015) investigated the intellectual structure of library and information sci-
ence using the formal concept analysis (FCA) method. By analyzing the papers published 
in 16 prominent journals in the LIS domain from 2001 to 2013, the authors identified nine 
main LIS research themes: bibliometrics, scientometrics, and informetrics; citation anal-
ysis; information retrieval; information behavior; libraries; user studies; social network 
analysis; information behavior; and webometrics. Sugimoto et al. (2010) examined 3121 
doctoral dissertations using an LDA model to explore the development of LIS from 1930 
to 2009. They found that LIS topics have changed substantially over time. Nonetheless, 
some themes occurred in multiple periods, representing core areas of the field: library his-
tory, citation analysis, information-seeking behavior, information retrieval, and informa-
tion use. The authors noted the diminishing use of the word “library” and related terms. 
Another study using LDA was conducted by Figuerola et  al. (2017), who analyzed title 
and abstract of academic production to investigate significant trends and subdomains in 
LIS. They examined in total of 92,705 documents for the period 1978–2014 in the database 
LISA (Library and Information Science Abstracts). In the results, they identified 19 domi-
nant topics, which were further clustered into four main areas: process, information tech-
nology, library and specific areas of information application. Furthermore, they observed 
a notable growth in the specialized documentation for specific areas of activity (business, 
health, low, education, media, heritage), a decrease in the relative importance of libraries, 
and a constant but changing interest in information technology.

The variation of research methods and data-selection criteria makes it difficult to com-
pare results. However, these studies exhibit the different characteristics of LIS research 
subjects, enabling researchers to observe the research trends in LIS from different 
perspectives.

Methodology

In this study, the author devised an improved method for journal selection by consulting all 
available JCRs for LIS. A dynamic journal list and five datasets were generated for further 
analysis. The author used LDA topic modeling to detect the underlying topics in the text 
corpus.

Journal selection and data collection

The author developed an improved data-selection process by consulting all available jour-
nal rankings in LIS from 1997 to 2018. JCR is an annual publication that provides the 
impact factors and rankings of journals based on citations. The journals with the highest 
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impact factors are often considered core journals in the field and attract the attention of 
researchers. As a result, journals with high impact factors are often used to study discipli-
nary development and evolution. Since 1997, JCR has incorporated LIS as a discipline. 
Until the 2018 report, there are 22 yearly reports for LIS. Based on these reports, the most 
influential journals for each period between 1996 and 2019 (1996–2000, 2001–2005, 
2005–2010, 2011–2015, and 2016–2019) were identified. For each of the five periods, the 
occurrence of each of the top 20 journals was recorded. In this way, the nine journals with 
the highest occurrence were selected (Table 1). Articles were sourced from Scopus based 
on the journal list. For the topic analysis, the title, abstract, and keywords of each document 
was used. In total 14,053 articles published from 1996 to 2019 were collected (Table 2). 
The data sets were further processed and analyzed by LDA topic modeling.

LDA

As a result of the information explosion, new algorithmic tools are needed to understand, 
organize, and search information from large informational corpora. Topic modeling was 
designed to uncover hidden topical patterns in vast corpora. LDA is a probabilistic model 
proposed by Blei et al. (2003). The model analyzes the thematic structure of a corpus and 
can also perform topic clustering or text classification based on the topic distribution. 
Previous studies (Blei and Lafferty 2007; Yau et al. 2014; Suominen and Toivanen 2015) 
found that LDA performed well for understanding the rich underlying topical structure of 
a field.

LDA treats data as from a generative probabilistic process. This approach assumes that 
a document is composed of a group of words and that there is no sequential relationship 
between them. Therefore, it represents typical bag-of-words modeling. The intuition behind 
LDA is that documents include multiple topics, and so there is a probability of topic distri-
bution for each topic. Each topic is depicted as a distribution over terms in a fixed vocabu-
lary, with different topics represented by different probabilities of words within the vocabu-
lary. The LDA topic model can be visualized by a graphical model (Fig. 1). The boxes are 
plates representing replications. The figure can be explained as follows: There are K topics 
in the collection. Each topic features a multinomial distribution over the vocabulary and is 
assumed to have been drawn from a Dirichlet (η). The generative process is performed for 
each document d as follows: First, select a distribution over topics θd from Dirichlet(α). 
Then, for each word n in the document, draw a topic index zd,n from the topic proportions 
θd. Finally, draw the observed word wd,n from the selected topic �zd,n.

There are many implementation tools for LDA. This analysis applied the Gensim 
python library (Gensim: LDA Model, n.d.) to perform LDA. Before applying LDA, one 
must decide the number of topics for the corpus. Perplexity analysis, which estimates the 
performance of topic clustering based on a smaller set of data, was often used to determine 
the number of topics. There are also researchers who chose the number of topics based on 
their judgment or tests (Blei et al. 2003; Newman and Block 2006; Figuerola et al. 2017). 
In the present study, the author consulted the cluster number used in the studies of Sugi-
moto et al. (2010) and Yan (2015). (Despite using different approaches to determine the 
topic number, they both used 50 topics in their studies.) The number of topics for each text 
corpus was independently decided based on LDA tests on sample texts and ranged from 30 
to 50 topics.

After gaining the results based on 14,059 articles, for each period the topics were 
ranked by probability values and the top ten clusters with their 10 most relevant keywords 
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were selected as being the most representative topics. To facilitate the understanding and 
analysis of topics, the author manually examined a number of articles: For each corpus, a 
set of randomly selected articles was generated by searching every 20th document. In this 
sample texts set, the original text including title, keywords, and abstract along with the 
topic distribution for each document was examined in detail, enabling the identification of 
the most representative document and the interpretation of the top topics embedded in dif-
ferent research contexts. The most relevant documents and their source were displayed in 
“Appendix 2–6”.

Results

For a clear overview, each topic was labeled as some keywords. Since the definition of 
LIS subdomains is still a discussion in the field, the author attempted to label the topics by 
objectively reflecting their keywords and representative documents rather than pre-defining 
the domains. This may contribute a straightforward understanding of the topic and an eas-
ier comparison with previous studies.

1996–2000

In this period, 1509 documents were included in the corpus. The sample texts set examined 
for further interpretation contained 76 articles. Ten representative articles and their sources 
are listed in the “Appendix 2”. Table 3 provides an overview of the results.

Library science dominates the period’s top two topics, A1 and A2. Public libraries are 
the main research context in A1. The cluster includes issues such as digital resources, 
librarians, and technologies. Topic A2 addresses issues including librarianship, collec-
tion management, and research activities with an emphasis on academic libraries. Topic 
A3 outline a research field related to information management, including issues regard-
ing data processing, technologies, and information use. Citation analysis (A7) and relevant 
clusters were also frequently discussed in this period. Issues related to impact factors (A4) 
attracted the most attention in the domain. In addition, studies of patent publications (A8) 

Table 2   Number of articles

1996–2000 2001–2005 2005–2010 2011–2015 2016–2019 Total

Number of documents 1509 2029 3223 3840 3452 14,053

Fig. 1   Latent Dirichlet allocation graphical model (Blei 2009). α: Dirichlet parameter. θd: The topic distri-
bution of document d generated. βk: Distribution over terms of topic k. Zd.n: Topic assignment of word n in 
document d. Wd,n: observed word n in document d. α: delta Dirichlet distribution. η: topic hyperparameter
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and scientific collaborations (A5) formed two small clusters that received much attention 
from researchers. The keywords in the cluster A6 identify the issue of information retrieval, 
including both information systems and users. Topic A9 represents the field of information 
seeking and behavior. A review of relevant documents indicates that topic A10 primarily 
includes studies about information system design and improvement.

2001–2005

The corpus for 2001–2005 included 2029 documents. The sample set included 102 articles. 
Ten representative texts are listed in the “Appendix 3”. An overview of the results is pro-
vided in Table 4.

The keywords in B1 provide a rather broad description of the digital information envi-
ronment. A review of representative documents indicates that the topic is closely relevant 
to information retrieval. Topic B2 suggests that various methods and algorithms were 
explored and evaluated based on text sources. The research demonstrated in cluster B3 is 
closely related to informational activities in organizations and industries, including infor-
mation technology, information processing, and information systems. The analysis of sam-
ple documents relevant to cluster B4 shows that the topic demonstrates the continuity of 
the study of information systems from the last period (A3). In this period, library-related 
issues merged into one cluster (B5). The issue relevant to WWW is demonstrated in topic 
B6. The keywords of topic B7 reveal an interest in networks, communities, and social envi-
ronments. Topic A8 includes two subjects: the implementation of new systems or models 
in an organization and testing the acceptance of customers. Topic B9 shows the continuity 
of the cluster citation analysis (Topic A4) from the last period. In cluster B10, the majority 
of keywords concentrate on the user studies. A review of sample texts suggests a similar 
research area to the 1996–2000 period (Topic A9).

2006–2010

The corpus for this period included 3223 documents. The sample set included 162 arti-
cles. Ten sample texts and their sources are listed in the “Appendix 4”. An overview of the 
results is provided in Table 5.

Citation analysis (Topic C1) with an emphasis on journal impact factor grew consider-
ably to the extent that it became the most significant research area in LIS over the years 
2006–2010. The cluster C2 encompasses documents related to information retrieval, with 
a preference for documents about text-based retrieval. This keywords in topic C3 clearly 
identify the field of information seeking and behavior. Knowledge management (Topic C4) 
first emerged as a major LIS subdomain in 2006–2010. The keywords reveal an essential 
feature of this topic: knowledge management studies had a close relationship with commer-
cial organizations. The topic of Governmental information management is reflected in clus-
ter C5. A review of representative documents revealed that service, digital resources and 
e-government popular themes in this topic. The keywords of topic C6 reveal an interest in 
scientific collaboration. Linguistic analysis based on text mining was identified as an influ-
ential topic cluster (C7) in this period. After the first appearance in 1996–2000 as topic A8, 
patent analysis occurred again in this period (C8). In the research included in cluster C9, 
the interaction between users and systems was thoroughly investigated to test the accept-
ance of new technology. A similar cluster was also identified in the last period (Topic 
B8). Topic C10’s most prevalent terms show that its theme is scientific performance. The 
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sample document, which has the highest reference probability for the topic, also supports 
this assumption. However, the sample set does not explain the appearance of words like 
“Wikipedia” and “economic.”

2011–2015

In this period, 3840 documents were included in the corpus. The sample set included 192 
articles. Ten sample texts together with their source are listed in the “Appendix 5”. An 
overview of the results is provided in Table 6.

Bibliometrics analysis (Topic D1) was the largest topic in the 2011–2015 period. The 
keywords reveal that trend analyses of publications within a scientific field or a country 
were frequently conducted during this period. Including some of the same words as topic 
D1, Topic D2 seems to be a replicated topic. However, a detailed examination of the key-
words reveals an emphasis on “evaluation” and “performance.” The research performance 
in various fields was intensively studied using various methods. The sample set indicates 
that comparisons between research fields, nations, and regions were also popular during 
this period. Topic D3 concentrates on the techniques and methods applied for measurement 
in citation analysis. Topic D4 may be considered a continuation of topic C6, scientific col-
laboration, from last period. Citation analysis with an emphasis on journal impact factors 
(D5) appears again as one of the most important topics in this period. The keywords in 
topic D6 cover information management in multiple contexts. Governmental issues (D7) 
continued to receive considerable interest from researchers in this period. Topic D8 dem-
onstrates research interest in the online-community environment. The sample texts reveal 
that various research questions were investigated, including user behavior, business activi-
ties, and social media. Topic D9 encompasses studies of informational activities in vari-
ous types of organizations. Analyses related to ranking activities (D10) are identified as a 
popular topic in this period.

2016–2019

In this period, the corpus includes 3452 documents. The sample set included 173 articles. 
Ten sample texts and their sources are listed in the “Appendix 6”. An overview of the 
results is provided in Table 7. 

Citation analysis (Topic E1) with an emphasis on journal impact factor continues to 
constitute a large volume of today’s LIS publications. The continual appearance of this 
topic in all study periods (topics A4, B9, C1, and D5) proves that citation analysis is a 
steady and essential field in LIS. Social media (E2) is a fast-growing field that emerges as a 
significant topic during this period. Information management and processing (E3) is also a 
stable area appearing across multiple periods covered in this study (B3, C4, and D9). Topic 
E4 focuses on the applications of various algorithm- and model-based approaches on large 
document collections. Similar topics were also identified for previous periods (B2, C3, and 
C8). Knowledge sharing (E5) is a new topic emerging in this period. Studies within this 
topic usually investigate group communication mechanisms to improve work efficiency. A 
review of documents representative of topic E6 suggests a continuous interest in e-govern-
ance during this period. Topic E7 identifies informational activities within organizations. 
Studies under this topic investigated various strategies and systems related to information 
management to improve companies’ performance. In topic E8, a series of studies regarding 
online commercial activities, especially user behavior, are included. The topic of mobile 
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application is clearly demonstrated in topic E9. Similar to social media, the social app topic 
comprises a wide range of issues, such as user behavior, health information, and informa-
tion privacy. Based on a review of sample documents, topic E10 is considered one branch 
of studies related to knowledge management.

Discussion

Aggregated results

Aggregated results based on all 50 topics analyzed above are provided in this section for a 
diachronic track of the research trends in LIS.

Field level

Table  8 provides a summary of all topics from 1996 to 2019. The topics are organized 
spatially from top to bottom in descending order by their probability value. The topics were 
grouped into three categories to gain a holistic view of the LIS domain: library science 
(orange), bibliometrics (green), and information science and related issues (blue). A clear 
decrease in library science can be observed: During the period 1996–2000, library science 
still dominated the field with the top two clusters; in 2001–2005, library science shrank to 
a single cluster with a much lower proportion of total research; and since 2006, there are no 
clusters representing library issues in the top 10 topics. 

Bibliometrics was grouped as another category in LIS for its large number of docu-
ments and stable subclusters. In this study, the term “bibliometrics” represents bibliomet-
rics, scientometrics, and informetrics, which share overlapping interests in the dynamics of 
disciplines as reflected in their literature (Hood and Wilson 2001). Although the number 
of topic clusters related to bibliometrics fluctuates across the periods, bibliometrics has 
proven to be a stable area in LIS. Some topics repeatedly occur across periods, and in rare 
cases, new topics emerged. Although citation analysis comprises only one cluster in the 
recent period, the field was nonetheless identified as the largest topic in the corpus.

On the contrary, information science and its related fields show a stable number of clus-
ters but reflect intensive changes within the field. Table 9 provides more information about 
topic-level changes.

Topic level

In Table 9, topics are ranked by stability (the number of occurrences across periods) rather 
than probability value. Similar clusters are highlighted in the same color for a diachronic 
overview. The purple color at the bottom includes all topics that occurred less than twice 
across all periods.

Citation analysis is the most stable cluster and appeared in all periods. In this cluster, the 
topic of journal impact factors was intensively investigated. Information retrieval appears 
in all periods except 2011–2015, where bibliometrics thrived and formed more subclusters. 
Information retrieval has proven to be the most important area within information science, 
as researchers have focused more on model and algorithm-based text analysis.

The next layer of topics comprises information systems and organizational activities. 
These two fields have demonstrated a close relationship through time and are sometimes 
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difficult to separate. In the first two periods, information systems were discussed mainly in 
terms of their application and design, whereas in the last two periods, the topic had a close 
relationship with commercial activities. It is worth noting that knowledge management and 
knowledge sharing were discussed intensively from 2016 to 2019.

The field of information seeking and behavior was stable in the first three periods. How-
ever, studies conducted since 2011 did not mention the field as frequently as previous stud-
ies. This does not necessarily imply that user studies are becoming less prevalent because 
such studies may be dispersed over other topics, such as social media. Scientific collabo-
ration and research performance appeared in three periods. The review of relevant docu-
ments shows that the field has a close relationship with citation analysis.

Table 8   Overview of results (field level). (Color table online)

1996-2000 2001-2005 2006-2010 2011-2015 2016-2019
Digital library/ 

services
Information 

retrieval
Citation 

analysis/impact 
factor

Bibliometric 
analysis

Citation 
analysis/impact 

factor

Academic library/
librarianship Text processing Text processing Research 

performance Social Media

Information 
systems/

information 
management

Organizational 
information 

activities
Information 

retrieval/user

Citation 
analysis/measurem

ent

Organizational 
information 

activities

Citation analysis/
impact factor

Information 
systems

Organizational 
information 

activities

Scientific 
collaboration Text processing

Scientific 
collaboration

Digital libraries/
services Government

Citation 
analysis/Impact 

factor
Knowledge sharing

Information 
retrieval WWW Scientific 

collaboration
Information 
management Government

Citation analysis Networks/ 
communities

Semantic analysis/ 
models and 
algorithms Government

Organizational 
innovation/perform

ance

Patent analysis Technology 
application Patent analysis Online/ community E-commerce

Information-
seeking behavior

Citation analysis Technology 
application

Organizational 
information 

activities
Mobile application

Information 
systems/design Information 

seeking behavior
Research 

performance Ranking research Knowledge 
management

Library science

Bibliometrics

Information science and related issues
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Library-related issues occurred in the first two periods while government issues were 
studied during the last three. The study of Liu and Yang (2019), which exclusively exam-
ined research topics in library journals for the period 2008–2017, reveals the frequent use 
of the keywords “e-government” and “government” in library science. It is reasonable 
to assume that governmental issues may have taken over the interest in libraries to some 
extent.

Table 9   Overview of results (topic level). (Color table online)

1996–2000 2001–2005 2006–2010 2011–2015 2016–2019
Citation analysis/

impact factor

Citation analysis Citation analysis/

impact factor

Citation analysis/

measurement

Citation analysis/

impact factor

Citation analysis Information 
retrieval

Patent analysis Citation analysis/

impact factor

Text processing

Patent analysis Text processing Text processing Bibliometric 
analysis

Organizational 
information 

activities

Information 
retrieval

Organizational 
information 

activities

Semantic analysis/

models and 
algorithms

Organizational 
information 

activities

Knowledge sharing

Information 
systems/

information 
management

Information 
systems

Organizational 
information 

activities

Information 
management

Knowledge 
management

Information 
systems/design

Information-
seeking behavior

Information 
retrieval/

users

Scientific 
collaboration

Government

Information-
seeking behavior

Digital libraries/

services

Scientific 
collaboration

Research 
performance

E-commerce

Scientific 
collaboration

WWW Research 
performance

Government Social media

Digital library/ 
services

Networks/

communities

Government Online/ 
communities

Organizational 
innovation/

performance

Academic library/

librarianship

Technology 
applications

Technology 
applications

Ranking research Mobile 
applications

Citation analysis Scientific collaboration

Information retrieval Library science

Organizational activities Government

Information system Topics occurred less than twice

Information seeking and behavior
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Topics that occurred less than twice across all periods are listed at the bottom of the 
table. These topics included WWW, technology applications, networks and online commu-
nities, research ranking, social media, organizational innovation, and mobile applications. 
Topics that occurred only once have undergone a change of technological context from the 
Internet and networks to social media and mobile applications. These short-lived topics 
have one common feature: most of them describe a research context and are motivated by 
the development of technology. Although only appearing for a limited time, these topics 
have received so much attention that the discipline LIS is recognized as technology-driven.

Comparison with previous studies

Sugimoto et  al. (2010) conducted a representative study using author-topic model, an 
extension of LDA, to investigate the evolution of LIS. The authors investigated dominant 
topics in doctoral dissertations between 1930 and 2009. Table 10 lists the topics identified 
by Sugimoto et al. (2010) for periods that overlap with this study.

Regarding the areas of information retrieval, information seeking, and library science, 
the two studies share a consistency in the overlapping period. However, there are two sig-
nificant differences. First, the present study identifies bibliometrics as a substantial compo-
nent of LIS, while there is no such topic in the overlapping period in the results of Sugi-
moto et al. (2010). Sugimoto et al. (2010) discussed a similar issue when comparing their 
findings to the study of Åström (2007), who used highly cited journals as a data source. 
This may suggest that bibliometrics was not intensively investigated among LIS disserta-
tions. Secondly, this study presents a broader spectrum of topics than the study of Sugi-
moto et al. (2010). This may reflect the different data sources applied in the two studies, 
suggesting that journal articles are more flexible and sensible to the external social cir-
cumstances and technological development, whereas dissertations have a relatively narrow 
research scope concentrating on the core areas of LIS.

The study of Åström (2007) used co-citation analysis to investigate research topics in 
LIS based on highly cited journal articles. The author’s findings regarding bibliometrics 
and information science are consistent with this study (Table 11). However, Åström (2007) 
found no clusters relevant to libraries in periods that overlap with this study and fewer 
subfields overall. This discrepancy may reflect the combined effect of journal selection 
and research methods. Chang et al. (2015) conducted another representative bibliometric 
analysis. The authors applied three methods to examine LIS research subjects based on 
580 highly cited journal articles (1995–2014). They identified three areas in LIS: biblio-
metrics, IS, and IR and AIT (application of Internet technology). They found a decreasing 
trend in IS and IR and an increasing trend in bibliometrics, which can also be found in the 

Table 10   Summary of topics 
during 1990–2009 in Sugimoto 
et al. (2010, p. 193)

1990–1999 2000–2009

Model development Information use
Library outreach Internet
Information-seeking behavior Information-seeking behavior
Librarianship/management IR/user-centered
IR/media IR/classification
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periods that overlap with this study. Across these two studies, bibliometric methods based 
on highly cited journals rarely identified library science as a dominant LIS topic.

LDA

The interpretation of the topics generated in this study is generally straightforward. LDA 
proved to be an excellent method for understanding the rich underlying topical structure 
of a field and on demonstrating emerging and sustained trends. One essential feature of 
LDA is that it assumes that one document addresses multiple topics. On the one hand, this 
assumption enables researchers to detect the underlying structure of a corpus more pre-
cisely. On the other hand, it provides a detailed perspective on how the topics are combined 
in the documents, which is especially essential for LIS because it is interdisciplinary and 
technology-driven. Until now, most studies of interdisciplinary disciplines have been based 
primarily on indirect indicators such as faulty composition, co-authorship or citations (e.g., 
Chang and Huang 2011; Huang and Chang 2012; Prebor 2010). In contrast, topic-level 
analysis enables the direct inspection of the topic components of a large text corpus and the 
examination of how the different topics are combined. In this way, LDA may provide a new 
level of granularity for examining highly interdisciplinary areas of LIS (Yan 2015).

The relationship between technology and LIS can be further elucidated using LDA. 
For example, today, numerous disciplines take social media as a popular research subject, 
including psychology, social science, computer science, and economics. In order to con-
tribute to a better understanding of the nature of LIS, it is important to determine which 
aspects of social media were integrated into the field, rather than merely claiming that 
social media is a hot topic in the field and placing it alongside other topics such as informa-
tion retrieval or user studies. Numerous such topics make the development of LIS rather 
confusing and unclear. LDA enables further exploration of the point where technology and 
LIS meet.

Without the correlation information between topics, the identification of relationships 
between clusters largely depends on the manual interpretation of researchers. Regarding 
the limitation, Blei and Lafferty (2007) proposed a modified topic model, the correlated 
topic model (CTM), which “gives a more realistic model of the latent topic structure where 
the presence of one latent topic may be correlated with the presence of another” (p. 19). 
Another improvement based on LDA is dynamic topic models (DTM), which was specifi-
cally designed for the study of the time evolution of topics. DTM can be used to capture the 
evolution of topics in a large sequential text corpus, observing how new topics emerge and 
disappear over time in a field (Blei and Lafferty 2006). Future studies regarding research 

Table 11   Summary of topics identified by Åström (2007) for 1995–2004

1995–1999 2000–2004

Information seeking and retrieval Webometrics
Informetrics Information seeking and retrieval
Information technology Children s information behavior
Experimental information retrieval Health informatics
Bibliometrics and research performance
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trends and the intellectual structure of a domain may also consider utilizing the modified 
models.

Library and information science

In its early stages, library science focused on the professions of librarianship and collection 
management. This focus on practical library issues rather than the management of informa-
tion in books led to the name “library science,” which misled some about the nature of the 
subject, suggesting a science taking the institute library as the primary research subject. 
This led to various critiques of the field in its early stage. However, what makes the library 
a distinct organization is the feature of managing a large amount of information. With-
out the efficient tools available today, collection management at that time largely depended 
on professional librarians with technical skills. It was not until the transfer of information 
from paper to digital form that activities and studies related to information management 
radical changed. The shift of attention to information systems has been accompanied by the 
fading of library science. Libraries become ordinary organizations, as the large volume of 
information that they manage is not unusual among organizations equipped with modern 
technologies. The focus of libraries has gradually moved to user service and governance. 
In the new digital environment, researchers must acquire skills in information management 
to solve problems and provide better access to users, much as earlier librarians had to gain 
professional skills. As a result, LIS and computer science are intimately related. This rela-
tionship has been verified by numerous studies of various aspects of LIS, such as journal 
rankings, university faculty, and research topics.

Today, the scope of the field of information science as an independent domain is larger 
than information science evolved from LIS. One remarkable feature is the field’s close 
relationship with the economy and information activities within organizations (Stock and 
Stock 2013), which was also demonstrated by the results in this study during 2016–2019. 
These subjects are not widely accepted as classic fields in LIS, which is why many 
researchers exclude certain journals from the LIS categories in JRC. However, given that 
LIS will develop further towards information science, such merging is inevitable and, in 
fact, is already reflected in the rankings of influential journals in LIS. Another issue that 
complicates the definition of information science as a field is its intimate relationship with 
information technology. The rapid development of technology causes the field’s research 
focus to change constantly. However, the field’s changing topics have one feature in com-
mon: they all address the properties of the external information environment. Two constant 
features are information and humans. Saracevic (1999) noted that it is hard to predict the 
future of LIS because the field is, by its nature, technology driven. However, perhaps pre-
cisely because of this nature, the future path of LIS is foreseeable when the true nature of 
the field is understood.

The third broad cluster included in the field is bibliometrics. Bibliometrics, especially 
citation analysis, is very stable across the periods. It has developed into one of the most 
dominant areas of LIS today. According to Hayes (2009), the major impact of the auto-
mation of libraries in the period of 1990–2008 was on print journals, which are rapidly 
disappearing and being replaced by electronic access via the Internet. This might be one of 
the main reasons for the thriving development of this field in the later periods. Apart from 
citation analysis, some areas related to scientific communication, research performance and 
international publications remained popular over the decades.
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The data corpus in the period of 2015–2019 shows frequent use of the word “knowl-
edge,” partially replacing the word “information” in some circumstances. The Fig. 2 shows 
the term frequency of the word “library,” “information,” and “knowledge” over the years 
in the datasets. The word “information” and “knowledge” have experienced an evident 
growth, whereas the word “library” has been gradually less used.The findings in the figure 
consistent well with the assumption concluded in the topic analysis regarding library sci-
ence and the use of the word knowledge.

Limitations

The topic clusters are sensitive to the amount of data being analyzed. A journal rarely 
features complete coverage of research areas in LIS. Instead, most journals are, to some 
extent, biased towards a certain domain. The different number of articles in each journal 
caused a cluster heterogeneity issue in LDA when all the documents were joined into one 
corpus. With a larger volume of texts, some topics may generate multiple small clusters 
that would otherwise be assigned to a single category by manual interpretation. This issue 
is especially noticeable in the period 2011–2015, where topics about bibliometrics formed 
more sub-clusters.

To ensure that the research trends and the most prevalent topics in each period could 
be sensitively detected, this study applied a journal selection method based on all avail-
able JCRs of LIS. This limited the study period to 1996–2019. The exclusion of the period 
before 1996 is due to the lack of a consistent journal selection criteria, leading to a gap 
period that is worthy of further investigation.

Fig. 2   Term frequency
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Conclusion

This study used an improved method of journal selection to investigate the evolution of 
research topics in LIS based on LDA modeling. The analysis was divided into five periods 
covering the years from 1996 to 2019. A dynamic journal list with the most influential 
journals of each period was generated. In total,14,053 journal articles were included in the 
analysis, and their titles, abstracts, and keywords were used as the text corpus for LDA to 
identify underlying topics. For each period, the top 10 topics and their keywords were iden-
tified for further analysis.

This diachronic analysis shows that library science is gradually losing its dominance 
within LIS. One of the most remarkable indicators is the decrease in clusters related to 
library issues. In information science, information retrieval has consistently been the domi-
nant domain, with its interests gradually shifting towards model- or algorithm-based text 
processing. Information seeking and behavior is also a stable field which tends to disperse 
among various topics rather than be identified as a distinct topic. Information systems and 
organizational activities have been discussed continuously and have developed a close rela-
tionship with e-commerce. The short-lived topics (those that appear in only one period) 
evidence a shift in technological context from the Internet and networks to social media 
and mobile applications. Bibliometrics has proven to be a stable area in LIS. Some topics, 
including citation analysis, scientific collaboration, and research performance, repeatedly 
occur across periods, and in rare cases, new topics emerged.

This study presents front research topics in LIS for the period 1996–2019. By combin-
ing a unique journal selection method and LDA topic modeling, the research contributes to 
a new perspective on observing the evolution of the domain. This study exhibits a diver-
sity of research topics in LIS and reveals some research diachronic trends. In future work, 
the research topics in LIS journals before 1996 may still be worth to be explored using 
LDA. Furthermore, the structure and development of interdisciplinarity could be further 
examined by analyzing topic distribution in documents. From a holistic view, the author 
argues for further classification of research topics and the establishment of a systematic 
topic frame, for example, distinguishing topics by different attributes like method, research 
context, content, and user group.
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Appendix 1: Literature overview

Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

Visualizing library 
and information 
science concept 
spaces through 
keyword and cita-
tion based maps 
and clusters

Fredrik Astrom 
(2002)

Co-citation, 
keywords

Three clus-
ters were 
formed by 
keywords 
and 
keywords 
plus author 
analysis: 
Library 
science, 
infor-
mation 
retrieval 
and biblio-
metrics

Articles 
from nine 
LIS jour-
nals, the 
four high-
est ranked 
general IS 
journals 
and the 
five high-
est ranked 
LS jour-
nals were 
selected

1998–2000

Analysis of a decade 
in library litera-
ture: 1994–2004

Kelly Blessinger and 
Michele Frasier 
(2007)

Content 
analysis. 
citation 
analysis

The analysis 
illustrated 
that librar-
ians are 
still largely 
writing 
about the 
practical 
issues that 
face the 
profession. 
New tech-
nologies in 
informa-
tion sci-
ence, most 
notably the 
Internet, 
had a tre-
mendous 
impact 
on almost 
every 
aspect of 
our profes-
sion during 
this decade

10 influential 
journals. 
Journals 
selection 
consulted 
JCR and 
exit in both 
Library 
Literature 
and SSCI. 
Ulrich 
periodical 
direc-
tory was 
consulted 
to elimi-
nate the 
journals 
that focus 
mainly on 
informa-
tion sci-
ence

1994–2004
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Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

Changes in the LIS 
research front: 
time-sliced cocita-
tion analyses of 
LIS journal arti-
cles, 1990–2004

Fredrik Astrom 
(2007)

Co-citation 
analysis

The results 
show a 
stable 
structure of 
two distinct 
research 
fields: 
informat-
ics and 
informa-
tion seek-
ing and 
retrieval 
(ISR). The 
focus on 
the internet 
is an 
important 
change

21 LIS 
Journals. 
39–65 
most cited 
documents 
were used 
for each 
time slice

1990–2004
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Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

The shifting sands of 
disciplinary devel-
opment: Analyzing 
north American 
library and infor-
mation science 
dissertations using 
latent Dirichlet 
allocation

Cassidy Sugimoto, 
Daifeng Li, Terrell 
Russell, Craig finly 
and Ying Ding 
(2011)

LDA The main 
topics in 
LIS have 
changed 
substan-
tially from 
those in 
the initial 
period 
(1930–
1969) to 
the present 
(2000–
2009). 
Some 
themes 
occurred 
in multiple 
periods, 
represent-
ing core 
areas of 
the field: 
library 
history, 
citation 
analysis, 
and infor-
mation-
seeking 
behavior. 
Two topics 
occurred 
in three 
of the five 
periods: 
infor-
mation 
retrieval 
and infor-
mation use

3121 doc-
toral dis-
sertations 
at North 
American 
library and 
infor-
mation 
science 
programs

1930–2009
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Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

A bibliometric 
Chronicling of 
Library and Infor-
mation Science s 
first hundred years

Vincent Lariviere, 
Cassidy R Sugi-
moto and Blaise 
Cronin (2012)

Lexicon 
frequency 
and bib-
liometric 
indicators

Two major 
structural 
shifts are 
revealed: in 
1960, LIS 
changed 
from a 
profes-
sional field 
focused on 
librarian-
ship to an 
academic 
field 
focused on 
informa-
tion and 
use, and 
in 1990, 
LIS began 
to receive 
a growing 
number of 
citations 
from 
outside the 
field

160 journals, 
in a total 
of approxi-
mately 
96,000 
papers 
having the 
classifica-
tion “Infor-
mation 
Science 
& Library 
Science” 
created 
by CHO 
research 
and used 
by the US 
National 
Science 
Founda-
tion

1900–2010

Evolution of Library 
and information 
science, 1965–
2005: Content 
analysis of journal 
articles

Otto 
Tuomaala,Kalervo 
Jarvelin, and Pertti 
Vakkari (2014)

Content 
analysis

Information 
retrieval 
has been 
the most 
popular 
area of 
research 
over the 
period 
studied. 
The most 
significant 
changes 
are the 
decreasing 
interest in 
library and 
informa-
tion- ser-
vice activi-
ties and the 
growth of 
research 
into infor-
mation 
seek-
ing and 
scientific 
communi-
cation

42 core 
journals of 
LIS.

1965–2005
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Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

Detecting the intel-
lectual structure 
of library science 
based on formal 
concept analysis

Ping Liu, Qiong Wu, 
Xiangming Mu 
(2015)

Formal 
concept 
analysis 
(FCA)

They identi-
fied nine 
major 
research 
themes of 
LIS: bib-
liometrics, 
sciento-
metrics, 
and infor-
metrics; 
citation 
analysis; 
infor-
mation 
retrieval; 
infor-
mation 
behavior; 
libraries; 
user stud-
ies; social 
network 
analysis; 
informa-
tion visu-
alization; 
webomet-
rics

10,684 
documents 
from 16 
“world’s 
leading 
journals 
of LIS”, 
down-
loaded 
from SCI 
and SSCI. 
Including 
reviews, 
journal 
articles, 
and 
proceeding 
papers

2001–2013
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Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

Evolution of 
research subjects 
in library and 
information sci-
ence based on 
keyword, biblio-
graphical coupling 
and co-citation 
analyses

Yu-Wei Chang, 
Mu_Hsuan Huang, 
Chiao wen Lin 
(2015)

Keyword, 
biblio-
graphical 
coupling, 
and co-
citation

The results 
revealed 
that 
the two 
subjects 
“informa-
tion seek-
ing (IS) 
and infor-
mation 
retrieval 
(IR)” and 
“bib-
liometrics” 
appeared 
in all 4 
phases. 
However, a 
decreasing 
trend on 
IS and a 
increasing 
trend on 
biblio-
metric in 
percentage 
of articles.

580 highly 
cited LIS 
articles 
in ten 
journals 
with high-
est impact 
factors. 
To ensure 
that the 
selected 
journals 
were LIS-
oriented, 
they 
defined 
LIS 
journals 
as those 
that were 
indexed 
simultane-
ously in 
three LIS 
databases 
of LISA; 
Library 
Literature 
and Infor-
mation 
Science; 
and 
Library, 
Infor-
mation 
Science 
and Tech-
nology 
Abstracts

1995–2014

Mapping the evolu-
tion of library and 
information sci-
ence (1978–2014) 
using topic mod-
eling on LISA

Carlos G. Figuerola, 
Francisco Javier 
Garcia Marco, 
Mari Pinto (2017)

LDA The results 
show 19 
topics, 
which can 
be further 
grouped 
into four 
areas: 
processes, 
infor-
mation 
technology, 
library and 
special 
areas of 
informa-
tion appli-
cation

92,705 
documents 
in the 
database of 
LISA

1978–2014
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Title Authors Methodol-
ogy

Conclusion Source Period cover-
age

Forty-five years of 
LIS Research Evo-
lution,1971–2015: 
An informetrics 
study of the 
author-supplied 
keywords

Omwoyo Bosire 
Onyancha (2018)

Author-
supplied 
keywords 
analysis

LIS has 
evolved 
from infor-
mation 
systems 
design and 
manage-
ment in the 
1970s to 
scientific 
commu-
nication, 
infor-
mation 
storage and 
retrieval, 
informa-
tion access, 
informa-
tion and 
knowledge 
manage-
ment, 
and user 
education 
in 2015

A total of 
26,492 
research 
articles. 
Data was 
extracted 
from 
Thomson 
Reuters’ 
citation 
main-
stream 
indexes

1971–2015

Popular research 
topics in the recent 
journal publica-
tions of library 
and information 
science

Guoying Liu, Le 
Yang (2019)

Author-
supplied 
keywords 
analysis

The most 
popular 
research 
topics are 
Social 
Media, 
Data, Web, 
Infor-
mation 
Retrieval, 
Infor-
mation 
Literacy, 
Students, 
Evaluation, 
Col-
laboration, 
Knowledge 
Manage-
ment, User 
Studies, 
and Infor-
mation 
Manage-
ment

LIS journal 
list 
developed 
by Judith 
Nixon, 
which 
focus more 
on library 
science 
and librari-
anship

2008–2017
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Appendix 2: Representative documents for top ten topics in 1996–
2000

Topic Source (authors, year, journal) Title

A1 Digital library/services Clay III E.S., Bangs P.C. 2000 
Library Trends

Entrepreneurs in the public library: 
Reinventing an institution

A2 Academic library/librarian-
ship

Jaguszewski J.M., Probst L.K. 
2000

Library Trends

The impact of electronic resources 
on serial cancellations and 
remote storage decisions in 
academic research libraries

A3 Information systems/informa-
tion management

Wells J.D., Fuerst W.L., Choo-
bineh

1999 J. Information and Manage-
ment

Managing information technology 
(IT) for one-to-one customer 
interaction

A4 Citation analysis/impact 
factor

Haiqi Z. 1996 Scientometrics Research performance in key 
medical universities in China 
observed from the scientific 
productivity

A5 Scientific collaboration Leta, J., De Meis, L. 1996 Scien-
tometrics

A profile of science in Brazil

A6 Information retrieval Park S. 2000 Journal of the 
American Society for Informa-
tion Science and Technology

Usability, user preferences, 
effectiveness, and user behaviors 
when searching individual and 
integrated full-text databases: 
implications for digital libraries

A7 Citation analysis Glänzel W., Schubert A., Schoe-
pflin U., Czerwon H.-J. 1999 
Scientometrics

An item-by-item subject clas-
sification of papers published 
in journals covered by the SSCI 
database using reference analysis

A8 Patent analysis Tijssen R.J.W., Buter R.K., Van 
Leeuwen Th.N. 2000 Sciento-
metrics

Technological relevance of sci-
ence: An assessment of citation 
linkages between patents and 
research

A9 Information-seeking behavior Large A., Beheshti J. 2000 Jour-
nal of the American Society 
for Information Science and 
Technology

The Web as a classroom resource: 
Reactions from the users

A10 Information systems/design Crabtree A., Nichols D.M., 
O’Brien J., Rouncefield M., 
Twidale M.B. 2000 Journal of 
the American Society for Infor-
mation Science and Technology

Ethnomethodologically informed 
ethnography and information 
system design
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Appendix 3: Representative documents for top ten topics in 2001–
2005

Topic Source (authors, year, journal) Title

B1 Information retrieval Jantz R 2003 College and 
Research Libraries

Information retrieval in domain 
specific databases: An analysis to 
improve the user interface of the 
alcohol studies database

B2 Text processing Gao J., Zhang J. 2005 Informa-
tion Processing and Manage-
ment

Clustered SVD strategies in latent 
semantic indexing

B3 Organizational information 
activities

Attaran M. 2004, Information 
and Management

Exploring the relationship between 
information technology and busi-
ness process reengineering

B4 Information systems Fortunati L. 2005 Information 
Society

Is Body-to-body communication 
still the prototype?

B5 Digital libraries/services Brennan M.J., Hurd J.M., Blecic 
D.D., Weller A.C. 2002 College 
and Research Libraries

A snapshot of early adopters of 
e-journals: Challenges to the 
library

B6 WWW​ Nicholas D., Huntington P., 
Williams P. 2002 Journal of 
Information Science

Evaluating metrics for comparing 
the use of web sites: A case study 
of two consumer health web sites

B7 Networks/communities Aerts A.T.M., Goossenaerts 
J.B.M., Hammer D.K., Wort-
mann J.C. 2004 Information 
and Management

Architectures in context: On the 
evolution of business, applica-
tion software, and ICT platform 
architectures

B8 Technology application Lee M.K.O., Cheung C.M.K., 
Chen Z. 2005 Information and 
Management

Acceptance of Internet-based 
learning medium: The role of 
extrinsic and intrinsic motivation

B9 Citation analysis Sombatsompop N., Markpin 
T., Premkamolnetr N. 2004 
Scientometrics

A modified method for calculating 
the impact factors of journals 
in ISI Journal Citation Reports: 
Polymer Science

B10 Information seeking 
behavior

Spink A., Wilson T.D., Ford N., 
Foster A., Ellis D. 2002 Jour-
nal of the American Society 
for Information Science and 
Technology

Information-seeking and mediated 
searching: Part 1. Theoretical 
framework and research design

Appendix 4: Representative documents for top ten topics in 2006–
2010

Topic Source (authors, year, journal) Title

C1 Citation analysis/impact factor Yu G., Wang L. 2007 Sciento-
metrics

The self-cited rate of scientific 
journals and the manipulation of 
their impact factors

C2 Text processing Klein S.T. 2009 Information Pro-
cessing and Management

On the use of negation in Boolean 
IR queries
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Topic Source (authors, year, journal) Title

C3 Information retrieval/user Hertzum M. 2008 Information 
Processing and Management

Collaborative information seeking: 
The combined activity of infor-
mation seeking and collaborative 
grounding Abstract:

C4 Organizational information 
activities

Nottelmann H., Fischer G. 2007 
Information Processing and 
Management

A study of B2B e-market in China: 
E-commerce process perspective

C5 Government Dorner D.G. 2009 Government 
Information Quarterly

Public sector readiness for digital 
preservation in New Zealand: 
The rate of adoption of an inno-
vation in records management 
practices

C6 Scientific collaboration Sooryamoorthy R. 2009 Sciento-
metrics

Do types of collaboration change 
citation? collaboration and cita-
tion patterns of South African 
science publications

C7 Semantic analysis/models and 
algorithms

Tsuji K., Kageura K. 2006 
Journal of the American Society 
for Information Science and 
Technology

Automatic generation of Japanese-
English bilingual thesauri based 
on bilingual corpora

C8 Patent analysis Bassecoulard E., Lelu A., Zitt M. 
2007 Scientometrics

Patent-bibliometric analysis on the 
Chinese science—Technology 
linkages

C9 Technology application Yi M.Y., Jackson J.D., Park J.S., 
Probst J.C. 2006 Information 
and Management

Understanding information technol-
ogy acceptance by individual 
professionals: Toward an integra-
tive view

C10 Research performance Lercher A. 2010 Journal of the 
American Society for Informa-
tion Science and Technology

Efficiency of scientific communica-
tion: A survey of world science

Appendix 5: Representative documents for top ten topics in 2011–
2015

Topic Source (authors, year, journal) Title

D1 Bibliometric analysis Lv P.H., Wang G.-F., Wan Y., 
Liu J., Liu Q., Ma F. 2011 
Scientometrics

Bibliometric trend analysis on 
global graphene research

D2 Research performance Kao C., Liu S.-T., Pao H.-L. 2012 
Scientometrics

Assessing improvement in manage-
ment research in Taiwan

D3 Citation analysis/measure-
ment

Zhai L., Yan X., Zhu B. 2014 
Scientometrics

The Hl-index: Improvement of 
H-index based on quality of cit-
ing papers

D4 Scientific collaboration Zhao Q., Guan J. 2011 Sciento-
metrics

International collaboration of three 
‘giants’ with the G7 countries in 
emerging nanobiopharmaceu-
ticals
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Topic Source (authors, year, journal) Title

D5 Citation analysis/impact 
factor

Solomon D.J., Björk B.-C. 2012 
Journal of the American Society 
for Information Science and 
Technology

A study of open access journals 
using article processing charges

D6 Information management Hullavarad S., O’Hare R., Roy 
A.K., 2015 International Jour-
nal of Information Management

Enterprise Content Management 
solutions—Roadmap strategy 
and implementation challenges 
Enterprise Abstract

D7 Government Janssen K. 2011 Government 
Information Quarterly

The influence of the PSI directive 
on open government data: An 
overview of recent developments

D8 Online/community Kuo Y.-F., Feng L.-H. 2013 Inter-
national Journal of Information 
Management

Relationships among commu-
nity interaction characteristics, 
perceived benefits, community 
commitment, and oppositional 
brand loyalty in online brand 
communities

D9 Organizational information 
activities

Wang E.T.G., Chou F.K.Y., Lee 
N.C.A., Lai S.Z. 2014, Infor-
mation and Management

Can intrafirm IT skills benefit 
interfirm integration and perfor-
mance?

D10 Ranking research De Witte K., Hudrlikova L. 2013, 
Scientometrics

What about excellence in teach-
ing? A benevolent ranking of 
universities

Appendix 6: Representative documents for top ten topics in 2016–
2019

Topic Source (authors, year, journal) Title

E1 Citation analysis/impact factor Zhang P., Wang P., Wu Q. 2018 
Journal of the Association 
for Information Science and 
Technology

How are the best JASIST papers 
cited?

E2 Social Media Hand L.C., Ching B.D. 2019 
Government Information 
Quarterly

Maintaining neutrality: A sentiment 
analysis of police agency

E3 Organizational information 
activities

Soto-Acosta P., Placer-Maruri E., 
Perez-Gonzalez D. 2016 Inter-
national Journal of Information 
Management

A case analysis of a product life-
cycle information management 
framework for SMEs

E4 Text processing Al-Salemi B., Ayob M., Kendall 
G., Noah S.A.M. 2019 Informa-
tion Processing and Manage-
ment

Multi-label Arabic text categoriza-
tion: A benchmark and baseline 
comparison of multi-label learn-
ing algorithms

E5 Knowledge sharing Rao Jada U., Mukhopadhyay 
S.,Titiyal R. 2019 Journal of 
Knowledge Management

Empowering leadership and inno-
vative work behavior: a moder-
ated mediation examination
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Topic Source (authors, year, journal) Title

E6 Government Lee-Geiller S., Lee T.D. 2019 
Government Information 
Quarterly

Using government websites to 
enhance democratic E-govern-
ance: A conceptual model for 
evaluation

E7 Organizational innovation/
performance

Chi M., Zhao J., George J.F., Li 
Y., Zhai S. 2017 International 
Journal of Information Man-
agement

The influence of inter-firm IT gov-
ernance strategies on relational 
performance: The moderation 
effect of information technology 
ambidexterity

E8 E-commerce Wang W.-T., Wang Y.-S., Liu 
E.-R. 2016 Information and 
Management

The stickiness intention of group-
buying websites: The integration 
of the commitment–trust theory 
and e-commerce success model

E9 Mobile application Fang J., Zhao Z., Wen C., Wang 
R. 2017 International Journal 
of Information Management

Design and performance attributes 
driving mobile travel application 
engagement

E10 Knowledge management Downes T., Marchant T. 2016 
Journal of Knowledge Manage-
ment

The extent and effectiveness of 
knowledge management in 
Australian community service 
organisations
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