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Abstract

Purpose: Reference services, as one of the most fundamental and interactive library services, have consistently
been shaped by technological and social transformations. Despite the substantial body of research on thematic
trends in this field, two major challenges—an overreliance on predefined trends and methodological
ambiguity—have hindered the development of a Fairly comprehensive and dynamic understanding of its
evolution. The present study aims to systematically identify and analyze the major thematic trends, research
fronts, influential works, emerging topics, and historical turning points in reference services through a
scientometric approach without temporal or topical restrictions. Furthermore, the study seeks to address the
fundamental question of whether developments in this field are driven primarily by internal innovation or by
reactions to environmental changes.

Method: This study employed document co-citation network analysis using CiteSpace software. The dataset
consisted of 3,481 records indexed in the Scopus database between 1947 and 2024, retrieved using the keywords
“reference service” and “reference services.” Data analysis was conducted using keyword co-occurrence analysis
(to identify thematic trends), degree centrality (to determine research fronts), and citation burst detection (to
identify influential works and emerging topics). The quality of the network was confirmed by Modularity Q
(0.83) and Silhouette S (0.92), indicating high internal consistency and well-defined cluster structures.

Findings: The findings revealed that the knowledge structure of reference services consists of ten high-quality
thematic clusters, among which “library instruction,” “information services,” and “reference staffing” were the
most prominent. Alongside these enduring themes, emerging clusters such as “artificial intelligence,” with a
particular focus on chatbots and especially ChatGPT, and “COVID-19” reflect the field’s rapid response to
environmental changes. The analysis of research fronts demonstrated that studies related to digital reference
services, particularly those focused on “chat,” exhibited the highest centrality. Citation burst analysis showed
that influential works were predominantly concentrated in the area of virtual reference services, with relatively
short attention cycles (three to five years), indicating the rapid evolution of research fronts. The analysis of
emerging topics identified four chronological phases: (1) traditional librarianship issues until the early 1990s; (2)
the emergence of digital and web-based services until approximately 2014; (3) a growing emphasis on user
studies and younger generations until 2020; and (4) the dominance of topics such as artificial intelligence and
COVID-19 from 2021 onward. Historical turning points also emerged mainly after 1995, shifting from concerns
with answer accuracy toward human interaction, evaluation of digital services, and ultimately innovative
technologies.

Conclusion: The results reveal a dual pattern within the field of reference services: on the one hand, the
persistence of fundamental and unresolved issues such as user instruction, service quality evaluation, and the role
of librarians; and on the other hand, the rapid evolution of topics under the influence of external factors such as
technological advancements and global events. This pattern suggests that reference services are largely reactive
rather than innovation-driven. At the same time, concepts such as “quality evaluation” and “alternative librarian
roles” emerged as shared themes across multiple clusters. Overall, although the core mission of reference
services—providing effective and instructional assistance to users—has remained stable, its evolution appears
highly dependent on environmental drivers. Therefore, moving toward a more proactive rather than reactive role
requires researchers and practitioners to adopt predictive analyses and comparative approaches in order to play a
more active role in shaping the future of the information ecosystem.
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Introduction

Reference services have long represented the most visible and interactive public service of libraries, primarily
because they are centered on assisting users in identifying, accessing, and interpreting information. Their close
connection with technological developments and social transformations has continuously reshaped the nature of
these services and generated recurring debates regarding staffing, user education, communication models,
service quality, and the role of emerging technologies. Despite the extensive body of literature on trends in
reference services, previous studies have largely relied on narrative literature reviews and predefined managerial
or tool-oriented categories. Consequently, many historical debates—such as the future of the physical reference
desk, user instruction, evaluation of service quality, and the impact of technology—have persisted for decades
without definitive resolution. Furthermore, methodological ambiguity remains a major challenge, as many
previous reviews have not clearly explained how trends were identified or synthesized. Although scientometric
approaches have increasingly been used in other disciplines to map intellectual structures and thematic evolution,
their application in reference services research remains limited. Therefore, a comprehensive scientometric
examination is necessary to identify the thematic structure, historical milestones, emerging fronts, and dynamic
evolution of research in reference services over time.

Purpose

The present study aimed to identify and visualize the major thematic trends, research fronts, citation bursts, and
historical turning points in reference services research from 1947 to 2024. Specifically, the study sought to
answer the following questions: (1) What are the main thematic clusters in reference services research? (2) What
are the most significant research fronts? (3) What are the most active works (those exhibiting citation bursts),
and in what time periods did these bursts occur? (4) What are the hot topics, and in what time periods did they
emerge? and (5) What are the most important historical turning points in reference services?

Method

This study employed document co-citation network analysis using CiteSpace software. The dataset consisted of
3,481 records indexed in Scopus and retrieved using the keywords “reference service” and “reference services”
covering the period from 1947 to 2024. No document type limitation was applied in order to capture influential
books and non-article publications that played significant roles in the intellectual structure of the field. Data were
extracted on October 23, 2025. The study utilized keyword co-occurrence analysis to identify thematic trends,
degree centrality to determine research fronts, and citation burst analysis to detect influential publications and
emerging topics. CiteSpace was selected because of its capability to visualize bibliographic and citation
networks and to detect temporal patterns and structural changes in scientific literature. The generated co-citation
network contained 975 nodes and 2,635 links with a density of 0.0055. The network demonstrated high
structural quality with a modularity score of 0.8304 and a weighted mean silhouette score of 0.9224, indicating
highly coherent and well-separated clusters.

Findings and Discussions

The findings revealed a continuous growth in reference services publications, particularly after the emergence of
web-based technologies during the 1990s. Ten major thematic clusters were identified. The largest cluster,
“Library Instruction,” emphasized user education, librarian training, evaluation, and information literacy. This
finding confirms that education has remained a central concern throughout the history of reference services
research. Other significant clusters included “Information Services,” “Reference Staffing,” “Virtual Reference
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Services,” and “Quality,” reflecting persistent concerns about management models, service assessment, staffing
patterns, and user-librarian communication.
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Thematic clusters of reference services based on the document co-citation network (1947-2024)

More recent clusters demonstrated the reactive nature of the field to external environmental changes. The
“COVID-19” cluster highlighted the expansion of virtual consultation, misinformation concerns, and
organizational restructuring during the pandemic. The newest cluster, “Artificial Intelligence,” focused primarily
on chatbots and generative Al technologies such as ChatGPT. Studies in this cluster explored opportunities
including rapid responses, personalized services, improved information retrieval, and workload reduction, while
simultaneously emphasizing challenges such as hallucinated information, privacy concerns, ethical implications,
diminished human interaction, and algorithmic bias.

The analysis also identified important research fronts concentrated around virtual reference and chat services.
Publications by Maloney and Kemp (2015) and Luo (2007) exhibited the highest degree centrality,
demonstrating the importance of synchronous digital communication in the contemporary reference
environment. Citation burst analysis revealed that influential works often experienced relatively short but intense
periods of scholarly attention, typically lasting three to five years. The strongest citation burst belonged to
Radford (2006), whose work emphasized relational and socio-emotional dimensions of virtual reference
communication through communication theory.

Keyword burst analysis demonstrated four major historical phases in the evolution of reference services research.
The first phase (1951-1994) focused on traditional library concerns such as organization, retrieval, and
instruction. The second phase (1993-2014) reflected the impact of digital libraries and online services following
the rise of the web. The third phase (2007-2020) concentrated on user studies and younger generations’
preferences, including SMS-based reference services. The fourth and most recent phase (2021-2024) centered on
artificial intelligence and COVID-19-related transformations.

Overall, the findings reveal a dual pattern within reference services research. On the one hand, the intellectual
core of the field—user assistance, instruction, and communication—has remained remarkably stable since
Green’s foundational work in 1876. On the other hand, research fronts and emerging topics evolve rapidly in
response to external technological and societal changes. This suggests that reference services evolve less through
internally generated innovation and more through adaptation to transformations in the broader information
ecosystem.



Conclusion

This study represents one of the first comprehensive scientometric investigations of reference services literature
without temporal or topical restrictions. The findings demonstrate that while the foundational mission of
reference services—providing effective and educational assistance to users—has remained stable, the field itself
is highly reactive to external developments such as the web, social media, pandemics, and artificial intelligence.
Persistent historical debates regarding staffing models, service quality, user education, and the role of technology
remain unresolved despite decades of research. Simultaneously, emerging technologies and changing user
behaviors continue to reshape research priorities and service models. The study suggests that future progress in
reference services requires a transition from a predominantly reactive orientation toward a more proactive and
strategic role capable of shaping the future information ecosystem rather than merely responding to it.
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