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Abstract

The rapid development of big data technology has had a profound impact on
the discipline of information science. This study aims to systematically explore
the specific impact of the big data environment on Chinese information science
in terms of theoretical system, research methods, research fields, talent culti-
vation, and interdisciplinary studies. This study focuses on library and infor-
mation science in the Chinese context, which is traditionally called “infor-
mation science” in Chinese, but its scope is consistent with the international
LIS discipline, covering the collection, organization, analysis and utilization of
information, distinct from military intelligence. This study uses bibliometric
and content analysis methods to systematically sort out and analyze core high-
quality literature related to domestic information science in the past decade
(2015-2024). The findings are: 1) The theoretical system is rich under the guid-
ance of national strategy; 2) Literature report research methods are transform-
ing towards “non-interventional”, “holistic” and “computation-driven”; 3) The
literature shows that the research field is expanding towards emerging direc-
tions such as social media analysis and security intelligence; 4) The literature
reflects a greater emphasis on data skills and interdisciplinary knowledge in
talent development; 5) The literature confirms the deepening of interdiscipli-
nary integration, with a greater focus on the integration of computer science.
This study focuses on the evolution of library and information science in the
context of big data in the Chinese context. Given the profound impact of big
data on the discipline of Chinese intelligence studies and the relative lack of
systematic analysis of the evolution of Chinese intelligence studies in this field
in international literature, we choose to conduct in-depth analysis of high-
quality literature published in Chinese core academic journals to reveal their
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unique transformation paths and driving mechanisms.
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1. Introduction

The rapid development of information technology, especially the rise and appli-
cation of big data technology, is profoundly reshaping all areas of society. As a
discipline that studies the collection, organization, analysis, transmission and uti-
lization of information, the theory, methods and practice of information science
have inevitably been strongly impacted by the big data environment and are facing
new development opportunities and challenges. In recent years, the academic
community has begun to pay attention to the impact of big data on information
science (e.g., Ma, Zhang, & Li, 2018). However, existing research has mostly re-
mained at the macro discussion and possibility exploration level, lacking sys-
tematic and empirical studies based on large-scale literature evidence, and insuf-
ficient exploration of the specific manifestations, extent, mechanisms and typi-

cal cases of the impact.

2. Research Methods

This study uses bibliometric analysis to objectively depict research trends, hotspots
and networks, and combines content analysis to deeply interpret the content of
the literature and extract case evidence. It aims to provide a solid and reliable em-
pirical basis for understanding the evolution of information science in the era of
big data, reveal the changes in the development of the discipline, and provide sci-
entific references for educational innovation, research layout and practical devel-

opment of information science.

2.1. Bibliometric Analysis

By searching authoritative Chinese databases such as CNKI, Wanfang, VIP, etc.,
the relevant keywords in the field of information science were identified, and the
following keywords were constructed: The search strategy included core keywords
such as (“big data” OR “massive data”) AND (“information science” OR “library
and information science” OR “information analysis”), with the search time range
limited from 2015 to 2024.

2.2. Screening Criteria

1) Focus on the intersection of big data and information science
2) Research papers (excluding reviews/book reviews)
Due to the scarcity of highly relevant academic literature on this topic, after

multiple rounds of screening and thorough reading of the full text, 48 highly rel-
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evant domestic high-quality journal articles were finally determined as research
samples. This study adopted the idea sampling strategy, aiming to systematically
capture the core perceptions, key debates and representative practical explora-
tions of the Chinese LIS academic community on the impact of big data. We care-
fully selected the most relevant research papers from the most influential core
journals in the field of library and information science in China, such as Journal
of Information Science, Information Theory and Practice, and Library and Infor-
mation Science. Although the final sample size is 48, these papers represent the
cutting-edge thinking, authoritative viewpoints and landmark research results of
China’s top LIS scholars on this topic, which can effectively reveal the evolution
characteristics and driving forces of the discipline in the Chinese context. The
small sample size enables us to conduct a detailed and in-depth content analysis
of each document, including individual interpretations and cross-validations of
theoretical discourse, methodological details, and case evidence, which is often

difficult to achieve in large sample quantitative analysis.

2.3. Content Analysis

Based on the bibliometric analysis, we further conduct manual reading and con-
tent analysis of the selected literature, statistically analyze the content in the liter-
ature regarding the theoretical system of information science, research methods,
research fields, talent cultivation, and interdisciplinary aspects, and categorize, or-
ganize and summarize the relevant information extracted from the reading ac-
cording to the preset five core dimensions. For example, the content discussing
the application of data mining and the transformation of research methods will
be classified into the research methods dimension; Categorize the discussion of
social media analytics and financial intelligence applications into the research do-
main dimension. In the process of categorizing and summarizing, identify and
document typical research cases and representative author key citations used to
support the core viewpoints under each dimension. Manually count the number
of references referring to or delving into changes in each core dimension to quan-
tify the level of attention each dimension receives. This method aims to compre-
hensively and objectively reveal the specific changes and evidence of each dimen-
sion of information science in the big data environment through systematic liter-
ature review, key information extraction, classification and generalization, and

simple quantitative statistics.

3. Research Results
3.1. Analysis of Bibliometric Results

Annual distribution: Between 2015 and 2024, the number of documents peaked
in 2020 at 11, reflecting the increasing academic attention to the topic.

Core journal distribution: Journal of Information Science (11 articles), Infor-
mation Theory & Practice (7 articles), and Library & Information Science (6 arti-

cles) are the main publishing platforms. These journals account for a large pro-
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portion of the sample of this study and reflect the research hotspots and trends in
the field of information science.

High frequency keywords: The top 10 keywords in terms of frequency are: big
data (46 times), information science (38 times), research methods (25 times). The
keyword analysis shows that “big data”, “information science” and “research

methods” are the core terms in the field.

3.2. Results of Content Analysis
3.2.1. The Impact of Big Data on the Theoretical System of Information
Science

Under the influence of big data, the research objects of information theory have
deepened (information->data->intelligence), new theoretical branches have emerged,
and the theory of information knowledge representation and organization has
been updated. In the context of big data, the theory of information science has
been enriched and refined.

1) Inheritance and Development of Information Science Theory

Wang (2019) reviewed the origin and evolution of information science, sorted
out the development context of international information science and infor-
mation science in China, and clarified the essence and characteristics of infor-
mation science and intelligence work. He focuses on the “changes” and “con-
stants” of information science and information work in the era of big data: The
“changes” include the deepening of the object of analysis from “information” to
“data”, the return of the object of research from “information” to “intelligence”,
the elevation of the processing level from “analysis” to “research”, and the intro-
duction of theories and methods of related disciplines; The unchanging part in-
cludes the unchanging requirements and standards of “broad, fast, precise and
accurate”, the unchanging role status of “Eyes and ears, top soldiers, staff officers”,
the unchanging functional positioning of decision support and the unchanging
functional positioning of strategic planning. The conclusion is: the historical mis-
sion, fundamental task, research or work object, discipline or work boundary of
information science and information work remain unchanged, only the content,
methods, tools, techniques, mechanisms and models of research or work have
changed. Wang (2021) analyzed the opportunities and challenges that information
science faces in the era of big data and explored how to inherit and develop the
academic tradition of information science. Based on a review of the history of in-
formation science, this paper analyzes the situation of information science in the
era of big data and proposes “four inheritances” and “five developments”. The
author argues that there is no development without inheritance and no innovation
without reference. This is crucial for information science.

2) Innovation and Expansion of Information Science Theory

Ma, Zhang, & Li (2018) pointed out that big data has led to changes in the re-
search objects and methods of information science theory, giving rise to new the-

oretical branches such as big data information theory, providing a new perspective
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for the innovative development of information science theory. Li & Yang (2019),
guided by big data thinking, proposed new theories and methods for the develop-
ment of information science, emphasized the deep integration of information sci-
ence theory with big data technology, and promoted the improvement and inno-
vation of the information science theory system. Hu & Lii (2020) explored the new
developments of information science theory in the context of big data and intelli-
gent environment, including the innovation of theories such as information
knowledge representation and information knowledge organization, as well as the
expansion and application of information science theory in the intelligent envi-

ronment.

3.2.2. The Transformation of Information Science Research Methods in
the Context of Big Data

Big data environment drives three major trends in information science research
methods: 1) Non-interventional (such as passive analysis using web traces, which
has also sparked widespread discussions about user privacy protection, ethical
boundaries of data access, etc.), 2) holistic (full sample, large-scale analysis replac-
ing sampling), and 3) computationally driven (data mining, machine learning,
text analysis, visualization becoming mainstream tools). The application scenarios
of traditional methods (such as questionnaires) have narrowed, and new methods
such as causal inference (such as propensity score matching) have been intro-
duced (Wang, Zhao, & Wang, 2020).

1) Application of Data Mining and Analysis Methods

Sun (2015) combined information science methods with big data analysis and
applied them to the field of technology prediction, and explored the specific ap-
plication of data mining, machine learning and other methods in information sci-
ence, which improved the scientificity and accuracy of information science re-
search. Zhao, Dong, Ma et al. (2015) analyzed the transformation of the research
paradigm of information science in the era of big data, emphasized the importance
of data mining and analysis methods in information science research, and pro-
vided theoretical support for the innovation of information science research
methods. Tang, Jiang, Xu et al. (2020) delved into the application of data mining
and analysis methods in the context of big data, including techniques such as text
mining and data visualization, and constructed a system of methods and tech-
niques in information science, providing new means and tools for information
science research.

2) Synthesis and Innovation of Research Methods

Wang, Zhao, & Wang (2020) introduced the propensity score matching method,
providing a new approach and idea for causal inference in information science
research and promoting the integration and innovation of information science
research methods. Ding, Li, & Hu (2021) pointed out that the rapid development
of advanced information technologies such as big data, artificial intelligence and
blockchain has driven significant changes in the content and methods of infor-

mation science research. The changes in the content of information science re-
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search include: changes in the study of concept chains and knowledge, the emer-
gence or urgent need to construct new sub-disciplines, and greater emphasis on
the study of advanced information technology; The changes in information sci-
ence research methods include: the evolution of information science research
methods in the big data environment, different analytical tools and methods from
the past, and the gradual improvement of the scientific research methodology sys-
tem. Zhang, Li, Ding et al. (2021) compared and analyzed the differences and con-
nections between information science and data science, combining extensive lit-
erature collation and theoretical analysis. Focusing on the two perspectives of dis-
ciplinary research methods and disciplinary educational content, the analysis of
data science in multiple aspects such as the repositioning of educational goals in
information science, the redesign of educational content, and the new require-
ments for talent cultivation can provide useful reform direction references for the
development of modern information science disciplines, not only helping to
change some outdated contents and methods inherent in traditional information
science disciplines, It also helps information science to better adapt to the various
practical demands of the new era, including at the national strategic level and the

social application level.

3.2.3. The Expansion of the Field of Information Science Driven by
Big Data

Emerging fields such as social media analytics, online public opinion monitoring,
health informatics, financial intelligence, security intelligence, and cognitive in-
telligence have emerged; Traditional fields (such as intelligence processes and
knowledge organization) are deepening (such as optimizing intelligence collec-
tion and analysis links) and expanding into new dimensions (such as introducing
blockchain technology) in the context of big data. The big data environment also
broadens the field of information science research.

1) The Rise of Emerging Fields

Pang (2018) proposed the concept of cognitive intelligence science, explored
the new opportunities and challenges of intelligence analysis in the cognitive field
in the context of big data, and opened up new space for the field of information
science research. Xia (2022) combined text big data with information science to ex-
plore a new field of visual teaching of disciplinary knowledge, providing new ideas
and methods for information science education and research. Li & He (2022) stud-
ied the application of information science in the financial field under the big data
environment, analyzed the security and risk issues of financial innovation, and ex-
panded the new direction of information science research in the financial field.

2) Deepening and Expansion of Traditional Fields

Chen, Jiang, & Ge (2020) conducted in-depth research on intelligence processes
in the context of big data, analyzed the changes and optimizations in the links of
intelligence collection, organization and analysis, and deepened the research of
intelligence science in traditional fields. Wang & Wu (2020) studied the transfor-

mation and development of security intelligence in the context of big data, ex-
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plored the new applications and challenges of intelligence in the field of security,
and expanded the depth and breadth of intelligence research in the field of secu-
rity. Su, Li, & Zhao (2024) introduced blockchain technology into the field of
information science, studied the application and impact of blockchain in infor-
mation science, and expanded new dimensions for research in the traditional field

of information science.

3.2.4. Transformation of Talent Cultivation in Information Science in the
Context of Big Data

The training objectives place greater emphasis on data analysis skills, technical
application skills (programming, tool usage), practical (project) experience, and
interdisciplinary knowledge (computer science, statistics, domain knowledge);
Curriculum reform (adding courses in data science, programming, and data anal-
ysis); Teaching mode innovation (project-driven, case-based teaching); Emphasis
on cross-disciplinary thinking and versatile talents (e.g., Zhao, Qiao, & Ye, 2020).

1) Reform and Innovation of Information Science Education

Xiao (2022) explored the construction of the curriculum system for library and
information science in the era of big data, and put forward suggestions such as
optimizing the curriculum setting and strengthening practical teaching, providing
a reference for the educational reform of information science. Liu & Ma (2023)
based on historical review and literature analysis, sorted out the situation in aspects
such as professional adjustment, teaching resources, technology expansion, talent
cultivation, curriculum design and integrated innovation of information science ed-
ucation in the context of digital intelligence evolution, and put forward several
thoughts based on the characteristics of digital intelligence and the development of
information science education. It also proposed a macro path for the innovative de-
velopment of information science education in China empowered by digital intelli-
gence in combination with the current level and practical thinking, hoping to repo-
sition the core competencies that information science education needs to cultivate
and the mission responsibilities that need to be implemented urgently. Liu, Wang,
Shen et al. (2020) reviewed the development process of information science educa-
tion in the era of big data, looked forward to the future development trend of in-
formation science education, and emphasized the importance of information sci-
ence education in cultivating talents adapted to the big data environment.

2) Innovation and Practice of the Talent Cultivation Model

An, Yi, Chen et al. (2016) introduced the development and transformation of
information science education in the Asia-Pacific region under the background of
big data, including the innovation and practice of talent cultivation models, provid-
ing international experience and reference for information science talent cultiva-
tion. Li & Luo (2020) proposed a knowledge integration model for information
science education in the context of big data, emphasizing the integration and ap-
plication of interdisciplinary knowledge, providing theoretical support for the in-
novation of information science education models. Zhao, Qiao, & Ye (2020) ex-

plored a new model of cross-border expansion in information science, providing
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a new perspective and approach for the innovation of the talent cultivation model
in information science, and cultivating compound talents with cross-border think-

ing and innovation ability.

3.2.5. Big Data Promotes the Interdisciplinary Integration of Information
Science

Under the influence of the big data environment, the integration of information
science with computer science (data science, artificial intelligence, blockchain) is
most significant and deep; There is an increase in cross-disciplinary collaboration
with management (strategic decision-making, risk management), sociology (so-
cial network analysis), medicine (health informatics), finance (financial intelli-
gence), etc. Interdisciplinary research teams have become the norm.

1) Integration of Information Science and Computer Science

Ba, Li, & Zhou (2018) studied the impact of data science on the transformation
of information science, analyzed the cooperation and integration of information
science and computer science in data processing, analysis, etc., and promoted the
development of interdisciplinary integration of information science. Nie & Wang
(2018) analyzed the relationship between information science and data from the
perspective of data science, explored the cross-integration of information science
and computer science in the field of data science, and provided new ideas and
directions for the development of the discipline of information science. Ding
(2021) from the perspective of information communication theory, explores the
development trend of the integration of information science and computer sci-
ence in the era of artificial intelligence, providing new theories and methods for
the interdisciplinary integration of information science.

2) Interdisciplinary Cooperation of Information Science with Other Disciplines

Luo & Li (2021) summarized ten characteristics of the development of infor-
mation science in the big data environment, including the cross-integration char-
acteristics of information science with other disciplines, providing a theoretical
basis and practical guidance for interdisciplinary cooperation in information sci-
ence. Wang et al. (2021) reviewed the development context of information science
in the era of big data, emphasized the important role of cross-disciplinary coopera-
tion of information science with other disciplines in promoting the development of
information science, and provided historical experience and future development di-
rection for the cross-disciplinary integration of information science. Su (2022) stud-
ied the cross-disciplinary cooperation between information science and other disci-
plines in the context of big data and new liberal arts, proposed new models and
methods for the cross-disciplinary integration of information science, and injected

new vitality into the development of the discipline of information science.

4. Discussion
4.1. Core Discovery and Driving Mechanism (Figure 1)

1) The profound shaping of the national security strategy: Research has found
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that the theoretical development of information science, emerging research fields,
and the goal of talent cultivation (such as the “Eyes and ears, top soldiers, staff
officers”) are all significantly driven by the top-level design and resource inclina-
tion of the “overall national security view”. This reflects the attribute of disciplines

serving the national strategic needs.

National strategic thrust] ~ — Policy resource tilt
! 7
[Endogenous demand of the discipline] — Evolution of information science
«— [Empowered by technological development]
l N\
[Local practice pull] ~— Expansion of application scenarios
N

[Local practice pull] — Expansion of application scenarios

Figure 1. Five forces drive model.

2) Strong traction of national education policies: The transformation of talent
cultivation models (such as Xiao’s (2022) discussion on curriculum reform) and
the deepening of interdisciplinary integration (such as Su’s (2022) research in the
context of new liberal arts) have actively responded to national higher education
policy orientation such as “New liberal arts” and “Double First-Class”, providing
institutional guarantees and development impetus for discipline construction.

3) Direct pull from the demand for local practice: The rapid rise of fields such
as social media analysis and online public opinion monitoring is a direct response
to the current demand for large-scale and highly complex local practice such as
refined social governance and security prevention of fintech. The large base of
Internet users, the active social media ecosystem and the construction of smart
cities provide rich application scenarios and data foundations for information sci-
ence research.

4) The combined effect of technology empowerment and intra-disciplinary
drive: The rapid development of technologies such as big data, cloud computing,
and artificial intelligence provides strong tool support (technology empower-
ment) for the “computing-driven” transformation of information science research
methods (such as data mining and machine learning applications). At the same
time, the academic community of information science itself seeks to enhance the
discipline’s influence, expand its research territory, and better serve national strat-
egies and social development (endogenous dynamics of the discipline), which

jointly drive the overall evolution of the discipline.

4.2. Theoretical Contributions and Practical Implications

Theoretical contributions: For the first time depicted the transformation path of
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information science based on a literature system, enriched the case study of the
discipline’s adaptation to big data, and revealed the interaction mechanism of pol-
icy-technology-discipline.

Practical insights:

1) In the field of education: Provide empirical evidence for the curriculum re-
form of information science institutions (strengthening data science, practical
courses) and the innovation of training models (knowledge integration).

2) Research areas: Identify frontier directions such as Al-driven analytics and
health informatics, emphasizing computationally driven and interdisciplinary ap-
proaches.

3) Intelligence practice: Demonstrate the application potential of new theories
and technologies in Chinese scenarios such as public opinion monitoring and fi-

nancial risk control.

4.3. Limitations and Future Directions

Limitations: The analysis relies on published literature and lacks practical cases;
There is a risk of subjective judgment in content analysis. The main limitation of
this study is that the sample mainly comes from core Chinese journals and does
not cover international literature or broader Chinese literature sources (such as
conference papers, dissertations). This is mainly due to two factors: 1) The num-
ber of high-quality core literature in the cross-study of big data and Chinese LIS
is limited; 2) The research aims to deeply focus on the cognition and practice of
China’s top scholar group, and core journals are the main carriers of its results.

Nevertheless, this study is the first to systematically sort out and empirically
depict the overall picture and core driving logic of the evolution of the LIS disci-
pline in China under the big data environment, providing an indispensable base-
line reference and conceptual framework for subsequent comparative studies, pol-
icy-making and educational reform.

Future directions: In-depth research in areas such as health informatics and
blockchain intelligence applications; Explore the ethical and privacy challenges of
big data intelligence; Evaluate the effectiveness of the talent development model;
Conduct a comparative study of the evolution of information science in China
and abroad. The results of this study provide a basis and direction for further in-
depth exploration of the development of information science in the context of big
data, and subsequent research can continue to expand and deepen on this basis to
enhance the guidance for future research directions. In particular, the revolution-
ary impact of cutting-edge technologies such as generative artificial intelligence
on intelligence analysis paradigms, knowledge representation and creation awaits
further observation and research.

Future research can be expanded in the following ways:

1) Incorporate an international comparative perspective: Compare the evolu-
tion path of Chinese information science revealed in this study with regions such

as Europe and the United States to explore the commonalities and regional char-
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acteristics of the discipline’s development under the impact of technology;

2) Expand the sources of literature: Incorporate high-quality conference papers,
monograph chapters and policy documents to build a more comprehensive pic-
ture;

3) Combined with interviews/surveys of practitioners: Make up for the defi-
ciency of pure literature analysis in capturing the details of practical implementa-

tion.

5. Conclusion

This study empirically reveals the profound impact of the big data environment
on the evolution of the discipline of information science in China through a sys-
tematic analysis of high-quality domestic literature in the past decade (2015-2024).
The core findings suggest that Information science is in five dimensions: theoret-
ical system (such as deepening of research subjects and emergence of new branches),
research methods (shifting towards non-interventional, holistic, and computa-
tionally driven), research fields (expanding in emerging directions such as social
media analytics and security intelligence), talent cultivation (emphasizing data
skills, practical experience, and interdisciplinary knowledge), and interdiscipli-
nary integration (especially with computer science) significant changes have taken
place. These changes did not occur in isolation but as a systematic evolution driven
by a combination of national strategic push, policy and institutional pull, local
practice pull, technological development empowerment, and endogenous disci-
plinary demands.

This study not only systematically depicts the specific path of the transformation
of information science in the big data environment and enriches the case evidence
of the discipline’s adaptation to technological changes, but also reveals the complex
driving mechanism of the interaction between policy, technology, practice and dis-
cipline, providing a new perspective for understanding the positioning and devel-
opment of information science in the data age. The research results have clear im-
plications for the reform of the information science education system (strengthen-
ing data science, practice and integration), the layout of research frontiers (focus-
ing on Al-driven analysis, health informatics, etc.) and the innovation of infor-
mation practice (applied to local scenarios such as public opinion monitoring and
financial risk control). The research shows that the evolution of information sci-
ence in China is not only driven by technology, but also deeply embedded in the
national development strategy and the modernization process of social govern-
ance, forming a “technology-policy-practice” synergistic driving model.

Future research could further explore emerging fields such as health informat-
ics and blockchain intelligence applications, systematically address ethical and
privacy challenges in big data intelligence practice, empirically evaluate the effec-
tiveness of new talent cultivation models, and conduct cross-national and cross-
regional comparative studies to continuously deepen the understanding of the

laws governing the development of information science in the big data environ-
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ment and promote sustainable innovation in the discipline.
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