Study on the Ability of Chatgpt to Address User Queries,
based on Rothstein's Reference Service Theory

Yaghoub Norouzi ¥, Hoda Homavandi %, Bent-ol hoda khabbazan®

Abstract

Purpose: The breathtaking evolution of information and communication technology,
driven largely by the emergence of artificial intelligence, has ushered in a
transformative era, reshaping how we produce, disseminate, access, and utilize
information. These profound changes have significantly influenced libraries,
empowering them to meet users' increasingly intricate and diverse information needs
with remarkable speed and efficiency. However, one of the daunting challenges
libraries face lies in effectively evaluating the capabilities of artificial intelligence
tools, such as chatbots, in responding to users' reference inquiries. As libraries seek to
remain relevant in this digital age, it is crucial to explore the strengths and weaknesses
of these tools to better serve patrons.

Method: This study aimed to assess the responsiveness and information services
provided by ChatGPT in addressing users' reference questions based on Rothstein's
theory of reference service levels. Adopting a decisive and applied approach, the
research engaged a survey method paired with a meticulous descriptive-analytical
lens. Our focus was on librarians from the reference departments of academic libraries
and specialists in the vast realm of information science. To facilitate this exploration,
we crafted a comprehensive questionnaire comprising 20 meticulously designed
questions, inspired by Katz's categorization of reference queries. The first phase
involved administering this carefully constructed questionnaire through ChatGPT,
followed by rigorous evaluations from experts based on Rothstein's criteria, which
delineates responses into  maximum, middle, and minimum levels of
comprehensiveness. This multifaceted method ensured a thorough analysis of
ChatGPT's capabilities in providing accurate and useful information.

Findings: The findings illuminated ChatGPT's impressive ability to provide well-
structured answers to specific types of inquiries, particularly those involving
specialized searches, earning enthusiastic positive feedback from participants.
However, the chatbot's performance faced notable challenges when confronted with
complex research questions, revealing significant areas for improvement and
refinement. Respondents pointed to various limitations, including ChatGPT's struggle
to grasp emotional subtleties, its tendency to deliver incomplete or inaccurate
answers, and the inadequate coverage of databases in certain languages and
geographical regions. These results compellingly suggest that, while ChatGPT
possesses the potential to elevate reference services and offer quick solutions,
substantial enhancements are urgently needed to build trust and assurance among
users. By identifying these limitations, we can carve a path toward the evolution and
integration of such technologies in library settings, ensuring they complement
traditional reference services effectively.

Conclusion: In summary, this research conducted a thorough examination of
ChatGPT's aptitude for addressing library reference questions, drawing upon
respected theories within the realms of librarianship and information science. The
insightful feedback from librarians and experts confirmed that ChatGPT excelled in
many scenarios, aligning with established research findings that underscore the
growing role of Al in information retrieval. It became increasingly clear that as
questions grew in complexity and specialization, ChatGPT's performance displayed
marked improvement, showcasing its adaptability in a rapidly changing information
landscape. Additionally, the language and cultural context of the inquiries played a
pivotal role in shaping the quality of responses, highlighting the critical need for
ongoing advancements and training in Al-driven reference services. As we advance
into the future, fostering collaboration between human librarians and Al technologies
may lead to a more enriched and effective reference service framework in libraries,
ultimately enhancing the user experience and meeting the dynamic needs of our
communities.
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Introduction

The rapid advancement of Al based chatbots has fundamentally
reshaped how information is accessed, transmitted, and shared in
diverse settings. Consequently, users’ information-seeking behaviors
and expectations of library reference services have evolved
considerably. An increasing number of users now prefer engaging
with digital tools such as Al chatbots, even for reference questions,
rather than visiting libraries and information centers. However,
questions remain about the reliability of these agents as reference
providers and their ability to deliver responses with accuracy and
depth comparable to reference librarians. Al chatbots frequently lack
the flexibility and contextual awareness that human professionals
offer.

As libraries work to maintain their relevance in the digital era, it is
essential to evaluate both the strengths and limitations of digital
reference tools to better serve patrons. Pinpointing the gap between
the response quality of reference librarians and Al-based chatbots,
particularly across different types of reference questions and in varied
linguistic, cultural, and contextual settings, is vital for assessing their
effectiveness and suitability for diverse user needs. Therefore, this
study aims to evaluate the quality of Al-generated responses to
Persian-language reference questions through the lens of Rothstein’s
(1961) theory of reference service levels, a well-established yet
underexplored framework in contemporary reference service research.

Purpose

This study aims to identify and evaluate how responsive ChatGPT, as
an Al chatbot, is to users’ reference questions in Persian. The
evaluation is grounded in Rothstein’s theory of reference service, a
widely cited framework in reference services that, to date, has not
been examined in the context of Al chatbots or in previous research.

Method

This applied study was conducted using a survey method with a
descriptive—analytical approach. The statistical population included
reference librarians from academic libraries and specialists in
information science. Data were collected through a researcher-designed
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questionnaire containing 20 questions derived from common questions
typically addressed in library reference services, and categorized
according to Katz’s classification of reference questions. ChatGPT
initially answered the questionnaire, and the responses were
subsequently evaluated by participants. The adequacy of the answers
was assessed using Rothstein’s theory, which defines three levels
(maximum, middling, and minimum) for evaluating responses to
reference questions.

Findings

The study highlighted ChatGPT's ability to deliver well-structured
answers to specific reference questions. Notably, as the reference
questions increased in complexity and specialization (from directional
to research), the number of comments indicating maximum
responsiveness also increased. specific-search questions received the
highest proportion of positive feedback, particularly compared to
directional questions. One possible reason is that the generality and
broad scope of directional questions present challenges for Al,
sometimes resulting in imprecise or incorrect responses, whereas
specialized questions supported by clearly defined resources may
simplify information retrieval for chatbots. Moreover, participants
reported several limitations, such as ChatGPT's difficulty in
understanding emotional nuances, its tendency to provide incomplete or
inaccurate answers, and insufficient coverage of databases in certain
languages and regions (table 1). These findings suggest that, although
ChatGPT holds promise for enhancing reference services and offering
rapid solutions, substantial improvements are necessary to foster user
trust and confidence. By recognizing these shortcomings, we can pave
the way for the development and integration of such technologies in
library settings, ensuring they effectively complement traditional
reference services.
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Table 1. Participants’ explanations related to the evaluation of
ChatGPT’s responses to different reference questions (The numbers in
the table refer to questions within the categorization of reference

guestion types asked from ChatGPT)
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Question Question Usres’ explanation
No. Type
5 Directional The Al here has neither discretion nor a complete
database, and it lacks the sense to express its inability.
It could have suggested more relevant and accurate
websites, which apparently it did not.
4 Directional -
ectiona It interpreted “Iran Ketab” as “Books of Iran,” and the
Academy of Sciences is not a specialized publisher in
knowledge management.
7 Ready It could have provided more guidance regarding
Reference | reference websites for accessing information.
The answer was not appropriate for the user, and the
specific- question remained unanswered.
1 search
It did not solve the user’s problem.
It might have been better to ask whether the provided
- sources were sufficient, and otherwise suggest more
12 specific- books.
search
It could have introduced more up-to-date sources.
It seems that some of the suggested sources do not
[ actually exist.
14 specific
search
The mentioned sources could not be found.
It did not mention the most important thesis database
i in Iran, lranDoc.
15 speci |r(]:-
searc Interestingly, IranDoc was not included.
It had not mentioned IranDoc
16 Research It could have provided more explanation.
17 Research The responses were helpful but not sufficient.
Check its answers to ensure they are not fabricated.
19 Research

It tried to provide open-access resources but they were
not sufficient.
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Conclusion

This study evaluated the responsiveness of ChatGPT, an Al system
designed to approximate human abilities such as intelligence and
natural language, by examining human users’ perspectives, using
reference theories rooted in human-human interaction as a
framework. The analysis of librarians and information science
specialists’ opinions showed that, in many cases, the chatbot’s
performance was satisfactory, consistent with the findings of Yang
(2024), Panda and Kar (2023), Lai (2023), and Li and Coates (2024).

Based on users’ comments, primarily from reference librarians,
information science experts, and researchers, chatbots, while
demonstrating strong capabilities in real-time interaction and
guestion—answer exchanges, still perform suboptimally in several
areas. These include understanding users’ emotions (such as
satisfaction, dissatisfaction, facial expressions, and tone of voice),
conducting a fully effective reference interview, and ensuring the
relevance and sufficiency of retrieved information. Furthermore, the
provision of inaccurate information in some cases—depending on the
sources and databases covered—and the influence of linguistic and
contextual factors were identified as issues negatively affecting
chatbots’ performance in answering reference questions. For instance,
the lack of coverage of the IranDoc (Ganj) database for accessing
theses in the specialized search section highlights the problem of
incomplete resource coverage. These challenges align with the
findings of Yang and Mason (2023), Yang (2024), Lai (2023), and
Adetayo (2023b). Accordingly, despite the widespread adoption of
ChatGPT in the studied context, the accuracy and sufficiency of its
information remain critical challenges. Additionally, these tools show
weaknesses in covering Persian-language resources, and addressing
local contextual requirements is another area where ChatGPT needs
further development.

Overall, the findings of this study suggest that chatbots have
substantial potential to address diverse reference questions, often
satisfying users and encouraging many to use them alongside
reference librarians (Adetayo, 2023b). Nonetheless, significant
challenges persist, and at present, chatbots cannot fully replace the
reference services offered by librarians. Instead, they may serve as
complementary tools that enhance these services, providing support
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without spatial or temporal constraints in libraries. It is also crucial for
developers to prioritize non-English languages and diverse socio-
cultural contexts. The credibility of sources from which chatbots draw
information remains a key concern, as users typically trust the
reliability and authority of sources provided by human reference
librarians, a trust that is not yet guaranteed in chatbot interactions.
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