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Editorial

In an era where artificial intelligence (Al) is fundamentally reshaping the contours of
knowledge creation and dissemination, libraries are no longer mere repositories of the
analog past but vibrant forges of equitable, inclusive innovation. The Library Association
of Bangladesh (LAB) International Conference on Reimagining Librarianship: Forging
the Future with Al Technologies (ICRL), successfully held on 12—13 December 2025 at
the historic Nabab Nawab Ali Chowdhury Senate Bhaban, University of Dhaka,
Bangladesh, brought together more than 600 librarians, scholars, technologists, and
policymakers from across the globe. Over two intensive days, participants engaged in
critical discussions on the transformative potential of Al in librarianship while candidly
addressing persistent challenges such as the global digital divide, ethical implications of
algorithmic systems, data sovereignty, and the imperative of human-centered design in
library services. The conference underscored that the future of librarianship lies not in
resisting technological change but in actively shaping it to uphold the core values of
access, equity, and intellectual freedom for all. The specific objectives of the ICRL were
to explore nine key tracks: Al-enabled library operations and workflow automation;
personalized services and user engagement; Al and innovative library services; Al in
digital preservation and archiving; research, innovation, and future directions; ethical,
legal, and privacy issues; capacity development and new literacies; community
engagement with Al; and policy frameworks and changing job structures in the Al age.
Serving as a vibrant international forum, the conference provided students, researchers,
faculty members, and library and information professionals from around the world a
welcoming platform to share fresh ideas, present original research findings, and exchange
practical experiences across all areas of library and information science, including
artificial intelligence, data science, big data, knowledge management, data mining,
databases, and data visualization. This year, we received 41 research papers from authors
in Bangladesh and India. Each submission underwent a rigorous peer-review process
conducted by two independent reviewers under a single-blind protocol. The initial
evaluations were deliberated among the reviewers and finalized by the convener of the
conference's National Steering Committee. As a result, 21 papers (51.22%) were accepted
as full papers, 3 papers (7.32%) as short papers, and 15 papers (36.59%) for publication
as abstracts in the conference proceedings, while 2 papers (4.88%) were rejected.

We highly appreciate the conference organizing national steering committee members, all
sub-committee members and external reviewers for their technical effort in providing
straightforward comments and impartial judgment in the review process of ICRL-25. Our
deepest gratitude goes to our distinguished Chief Guest, Professor Dr. Chowdhury



RafiqulAbrar, honorable Adviser, Ministry of Education, Interim Government of
Bangladesh; the Guest of Honor, Professor Niaz Ahmed Khan, P4D, honorable Vice-
Chancellor of the University of Dhaka; and the Special Guest, Dr. A. S. M. Amanullah,
honorable Vice-Chancellor of the National University of Bangladesh, for their gracious
presence at this conference. We extend our sincere gratitude to the keynote speaker,
Emily Drabinski, immediate past president of the American Library Association and
associate professor at the graduate school of information studies, City University of New
York, USA, for her inspiring presence and invaluable contributions. We are confident
that LIS scholars and professionals worldwide will remain deeply grateful for her
steadfast commitment and collaborative spirit. Finally, we extend our heartfelt thanks to
all authors and conference participants for their invaluable contributions and unwavering
support. We hope that everyone seized this opportunity to share and exchange ideas with
fellow scholars, while enjoying ICRL-25 on the splendid campus of the University of
Dhaka, Bangladesh.

Due to time constraints, there may be some typographical errors or inaccuracies. We
sincerely apologize for any oversights. We firmly believe that these proceedings are more
than mere reading material—they serve as a catalyst for reflection and action. As Al
reshapes the landscape of libraries, we must navigate this transformation with thoughtful
stewardship to ensure equity and sustainability for all. The papers in these proceedings
advance us from superficial Al integrations to authentic partnerships: ethical, inclusive,
and profoundly transformative. Our deepest thanks go to all our supporters, particularly
the University of Dhaka for waiving the additional charges for the conference hall, and to
our sponsors for their generous financial contributions. May these insights ignite
meaningful progress, illuminating the path for libraries to lead us through the era of Al

Md. Shiful Islam

Chief Editor

&

Convener

LAB International Conference and 15™ AGM Organizing National Steering Committee
And

Professor

Department of Information Science and Library Management

University of Dhaka, Dhaka, Bangladesh
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Transforming the User Experience: Al-Powered Services in the Modern Library

Transforming the User Experience: AI-Powered Services in the
Modern Library

Sayed Mahbub Hasan Amiri'

Abstract

The 21st-century library is being redefined: from a physical location-based entity to a digital-
based service, the library is transforming from a resource-cantered space to a knowledge-cantered
space. The massive impact of Al is transforming not only the delivery of services but also the way
users interact with services. This research systematically investigates on the effects of Al-enabled
services on user experience (UX) in futuristic libraries. It has three purposes: to outline the most
important relevant applications of Al in library practice; to discuss critically their impact on
certain core aspects of the UX (accessibility, efficiency, personalization and engagement); and to
consider related implications for future service models, evolving professional roles and ethical Al
implementation frameworks. Utilizing a qualitative descriptive research approach, this study is
informed by a systematic review of the literature consisting of peer-reviewed articles, conference
proceedings, and institutional case studies from 2018-2024. Source data were extracted from
major academic databases and thematic analysis was performed to integrate the findings across
the 4 predominant Al services. The report shows that Al improves UX through 24/7 access with
smart chatbots, which are able to manage routine queries. In a similar way, personalisation
powered by Al in e-learning and discovery solutions enables the tailoring of material to the needs
and preferences of each user, making the experience more immersive and effective. Semantic
searching reduces user frustration, and automation in digital repositories democratizes access to
special collections. However, such integration also faces a few difficulties and issues, such as
algorithmic bias, data privacy and the potential for widening the digital divide. The paper makes
the case for a symbiotic service model in which AI handles scale and routine tasks, freeing human
librarians to engage in complex consultation, ethical oversight, and community involvement. Al is
a transformational technology for libraries that enables a move from transactional focused to
proactive, personalized services. An effective uptake of this trend will rest upon planning and
resourcing for its support on an ongoing basis as well as unambiguous and unwavering adherence
to ethical tenets as libraries evolve as open and dynamic institutions in the digital era.

Keywords
Artificial Intelligence, Library Services, User Experience, Intelligent Chatbots, Discovery Tools,
Digital Repositories.

1. Introduction

Today’s library is changing from a repository of physical materials to a user-centred
knowledge-creation digital and community-innovative hub (IFLA, 2023). This shift is in
response to the demands of the information environment, changing libraries’ perception
of value from collection-cantered to experience-cantered. The modern library is no longer
just a place to access information but rather a space to create information. The library is

! Lecturer, Department of ICT, Dhaka Residential Model College, Mohammadpur, Dhaka,
Bangladesh. Email: amiri@drmc.edu.bd
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also evolving into ‘third places’ to tap into the intellectual and social process. (Zhang &
Wang, 2024) Such reorientation lays the groundwork for implementing artificial
intelligence (AI) not as an additional tool but as integral library infrastructure that alters
the way users search and access information.

The traditional model of the library will be that of a ‘silent archive’ and custodian of
physical collections. There is a rapid transition of this model toward that of an active,
participatory learning commons. This evolution reflects an intentional reorientation
toward user experience (UX) and co-creation service models. As of late, innovation labs,
makerspaces, and digital scholarship centres, equipped with technologies as diverse as
3D printers and virtual reality stations are becoming increasingly common in libraries
(Chen & Li, 2024). The profession has greatly shifted from custodianship to
empowerment, which entails providing patrons with the skills and knowledge necessary
to function in a complex digital environment. The renovation also reflects the 21st
century notion that the library curates not just collections but also opportunities for
learning, cooperation and creativity (OCLC, 2023). Thus, it is a critical social and
educational institution, both academic and public.

Two things have ensured the need for digital advertising evolution changing user and the
amount of digital information. The latest generations of scholars, students, and public
patrons are digital natives who expect easy, fast, and individualized access to services and
information in the same way they experience it with commercial operations like Google
and Amazon(Schmidt and Johnson, 2024). As a result, the large heaps of data, which
comprise massive open online courses (MOOCs), preprint archives, streaming devices,
complex datasets and others are causing havoc in terms of getting lost in information that
is impossible to structure using existing search and discovery methods (of Elsevier
(2024)). The “digital deluge” has become a major challenge; how can we intercede and
help users avoid overload or being misinformed? Libraries must have advanced
technology to manage the complexities and provide unique and contextual information at
the point of need so that they remain relevant and effective.

In this regard, Al is redefining the library at its core, transforming services and
operations. An Al-enabled library builds on such technologies as machine learning (ML)
and natural language processing (NLP) to move from automation to true augmentation
(Liu et al., 2023). It is more than just scanning card catalogues and allowing access to
databases online; it is about weaving intelligence into every touchpoint of the library.
This intelligence can be seen in a variety of apps: intelligent chatbots providing 24/7
conversational reference assistance, Al-powered discovery layers that understand user
intent and return semantically meaningful results, personalized recommendation engines
that design learning paths customized to each learner, and automated tools that tag and
classify digital content (ALA Center for the Future of Libraries, 2024). The Al-driven
library, as such, functions as a proactive, responsive, and data-driven actor that predicts
user needs, personalizes interactions at scale, and enables novel forms of scholarly
inquiry, thus going beyond traditional reactive role definitions.
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Though deployment is speeding up and there is an expanding body of literature on certain
applications, there remains a yawning chasm in terms of offering holistic, critical
synthesis of how the library as an institution and UX as a practice are being transformed
through an increasingly diverse range of Al-enabled services. Current discussions are
disjointed focusing on singular case studies of implementations of chatbots or feature
discussions of functionalities of new discovery tools without considering broader
interactions and implications of integrating such tools (Zhang & Wang, 2024). In addition,
the rapid integration of AI poses critical questions about its wider effects: how
professional roles within libraries will change; whether discovery and recommendation
systems will be influenced by algorithmic bias; what data privacy and ethical Al use
means in this context; and how these trends will affect digital equity over the long term
(IFLA, 2023). Therefore, there is an urgent need to systematically explore to situate the
emerging field, assess converging implications for UX, and conceptualize an agenda for
responsible advancement.This paper serves to fill this void by pursuing three research
goals:

1. To provide a systematic overview of the most important areas of application of
Al in contemporary library practice, e.g. intelligent chatbots, virtual reference
services, Al-based e-learning solutions, extreme next generation discovery tools,
and intelligent digital libraries.

2. To assess these integrated Al services critically in terms of their influence on
core UX dimensions (accessibility, efficiency, personalization, engagement and
satisfaction).

3. To consider implications for the model of library services, for the evolving staff
skill set, and for essential ethical and strategic guidance for the future of Al-
powered library development.

By fulfilling these objectives, this research provides a comprehensive framework for
understanding Al's transformative potential in libraries, offering evidence-based insights
and strategic direction for practitioners, administrators, and policymakers committed to
developing libraries as central pillars of an informed, equitable society.

2. Literature Review

2.1. The Theoretical Shift to User-Centricity

The convergence of Al and libraries operates within a wider theoretical discourse of
collection-centric to user-centric models of service. It is based on User Experience (UX)
principles, a discipline that considers the entire end-user's interaction with an
organization as a whole, including considerations about usability, accessibility, and
emotional response (Nielsen & Norman, 2021). In services to information this has meant
a gradual move away from systems conceived for getting information efficiently
catalogued towards systems designed to help users intuitively discover and intellectually
engage. This is exemplified in the notion of the "participatory library," a concept in
which users are actively engaged in the co-production of services and resources. As Byrd
et al. (2023) contend, it is now libraries that create for providers and play a pivotal role in
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services that are informed by user feedback, as feedback from users to library services is
fundamental for building community. This theoretical background is important to
comprehending Al implementation as its technologies, such as chatbots and
recommendation engines, are ultimately means to scale up operationalizing this user-
centred philosophy.

2.2. Intelligent Chatbots and Virtual Reference Services

The development of virtual reference services is the most conspicuous example of Al
applications in libraries. Early systems, however, were primarily confined to static FAQ
scripts and keyword-matching responses. The emergence of Natural Language Processing
(NLP) has made it possible to design sophisticated conversational agents, that can be
aware of context, intent and semantics of the conversation. Recent reports demonstrate
strong user satisfaction of these smart chatbots for simple informational questions, such
as “when do you open” or “where is this book,” with resolution rates surpassing 80% for
these transactions (Gonzalez & Lee, 2024). This is part of a larger “DIY” trend in
information-seeking among digital natives, who want immediate, though limited, answers
rather than delayed, more thorough assistance. However, there are significant challenges
to be addressed. Thompson's (2023) research demonstrates that these systems often have
difficulty with complex, multi-dimensional questions that are considered high-level
cognitive thinking. One important gap in the literature is the absence of seamless human-
handoff mechanisms, thereby often resulting in customer frustration when a query
becomes beyond the ability of the bot and the need to reinitiate the conversation with a
human librarian.

2.3. Al in E-Learning and Information Literacy

The implications of Al for teaching and learning in the context of library services,
however, are beginning to be more widely considered in the literature. One area of
application is in the formation of personalized learning routes in library e-learning
systems. Based on machine learning (ML) algorithms that consider the user’s previous
interactions, competence level, and learning goals, these platforms suggest suitable
tutorials, online courses, and research exercises (O’Reilly & Chen, 2024). In fact, it is
being used to gamify teaching informatics literacy, with adaptive challenges and real-time
feedback to increase learner engagement and knowledge retention. Such systems may
also offer just-in-time learning interventions—for example, to display a relevant citation
tutorial if a user is caught copying and pasting text uncited in a writing tool supported by
the library. It shifts information literacy from being a one-shot instruction session to an
embedded, contextualized, and ongoing learning experience aligned to the academic
curriculum.

2.4. Next-Generation Discovery Tools

The field of resource discovery has been transformed by Al, now a far cry from the older
federated search model. Contemporary discovery layers, including EBSCO's Al-driven
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solution and Ex Libris's Summon, utilize multidimensional algorithms for relevance
ranking which go beyond straightforward keyword matching by factoring in citation
statistics, semantic relatedness and user behaviour (Elsevier, 2024). Semantic search
systems enable these products to comprehend the concepts behind a query, which makes
it possible for them to provide answer even if exact terms were not found in the metadata
of the resource. An exciting innovation is the rise of Al “research assistants,” which
actively highlight serendipitous connections and cross-disciplinary materials, functioning
much like the lateral thinking of a experienced librarian (Zhang & Kumar, 2023). This
function matters for enabling groundbreaking research because it helps users to escape
the informational capitaine of their echo chambers and to discover the less obvious
connections between fields.

2.5. AI-Powered Digital Repositories and Collections Management

In the domain of digital collections, Al is emerging as the key enabler to uncovering
latent value and enhancing management efficiency. Machine learning based algorithms
are also now employed on the work-intensive process of automated metadata creation
and tagging of digital assets such as images, audio and video files speeding up the
process of making special collections discoverable (Liu & Schmidt, 2024). In addition to
metadata, Al can be applied to data enrichment — for example, by leveraging OCR with
NLP to identify named entities, topics, and write abstracts in digitized documents. In
digital preservation, Al models can also be trained to anticipate file format obsolescence
and to trigger and carry out migration. And, most trans formatively, data mining methods
are being developed to process whole archival collections to mine for latent networks,
follow the trains of ideas, and identify previously unknown linkages among documents,
offering new possibilities for digital humanities research.

2.6. Identified Gaps

Yet there is a notable gap in the scholarly discussion. The field is fragmented: there are
isolated studies on technologies such as chatbots, discovery layers, digital repository
tools. There is also a significant dearth of overall systems studies which examine how
these various Al modules function together to deliver a cohesive user experience and the
extent to which that aggregated user impact drives longer-term institutional strategy
(IFLA, 2023). Evaluations tend to be short-term, technology-centric and do not consider
the effect on users over time, or the dynamic nature of the metrics library value are based
upon, or how library investments in Al can be strategically tied to core mission. This
review finds that a unifying framework connecting isolated Al applications, high-level
UX outcomes, and the strategic future of the library as an institution is necessary.

3. Methodology

3.1. Research Design

The qualitative, descriptive research design was based on a systematic literature review
with subsequent document analysis. This method was deemed best-suited for the
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achievement of the research goals to review existing knowledge, to explore the current
situation and to consider future service models in a rapidly evolving area (Creswell
&Poth, 2023). As the adoption of Al in libraries is still emerging, the generalizability of
findings from currently available studies is somewhat limited. A systematic review is
therefore warranted, as the review process will enable the merging of disparate evidence
from different sources and may help in identifying dominant trends amongst a few
challenges or best practices across isolated case studies (Jesson et al., 2021). This
approach is well suited particularly for developing an integrated knowledge about an
artificial intelligence (Al) library environment and its effects on user experience (UX) by
synthesizing results from various application areas.

3.2. Data Collection

The collection of data was carried out in a systematic manner to capture all relevant
literature. The criteria for Source Selection was rigorously specified to involve peer-
reviewed journal articles published from 2018 to 2024, so as to ensure that the review
would capture the latest and most pertinent advancements. This was complemented by
grey literature such as conference proceedings from major library science organizations
including the International Federation of Library Associations and Institutions (IFLA)
and the American Library Association (ALA), along with publicly available case studies
from institutional repositories of universities and national libraries recognized for their
digital innovation (IFLA, 2023; ALA, 2024). the Search Method was intended to be
broad but specific. Several key electronic databases were searched, including Library &
Information Science Source, Scopus and Web of Science, to capture a wide range of
disciplinary perspectives. The search string included the general concept of Al with
library and specific functions: ("AI" OR "artificial intelligence") AND ("library") AND
("chatbot" OR "discovery" OR "user experience" OR "digital repository” OR "metadata"
OR '"reference services"). This procedure was adapted several times to obtain a good
compromise between sensitivity and specificity, and ended with 287 documents for the
initial corpus, which was then evaluated based on relevance and quality.

3.3. Data Analysis

The review of the gathered literature was analyzed based on a robust Thematic Analysis
as described by Braun and Clarke (2021) using the iterative stages of this method. This
was a process of inductive coding by which the researcher read the text thoroughly to
recognize, analyse, and report patterns (themes) within the data. Recurring themes were
identified and initial codes related to recurring ideas regarding Al applications, such as
'24/7 access', 'personalization', 'algorithmic bias,' 'staff training', and 'query resolution
success'. These were coded into potential themes reflecting key patterns of the literature
around the benefits, challenges and application of Al within libraries. The resulting
Synthesis stage will utilise these conceptual themes to construct an integrative
conceptual model. The results were organized around the four main Al service areas,
identified based on the review of the literature intelligent chatbots, e-learning platforms,
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discovery tools, and digital repositories to display the overall effect on the user in a
systematic manner. This ensured the analysis went beyond description to generate insight
into the relationships and broader significance of Al adoption in the contemporary library
context.

3.4. Limitations

This study has some limitations that are characteristic of its methodological design. First,
this study is a systematic literature review and synthesis and does not include primary
empirical data collected from library users or practitioners. Therefore, the results depend
on the breadth and quality of the included studies as well as potential reporting biases.
Secondly, the nature of the Al in library services domain is that of a nascent field
undergoing rapid, and often chaotic, technological advances. Due to the speed of these
changes, certain inferences based on readings published in 2023-2024 may already be
superseded, which may confine the long-term applicability and timeliness of the analysis.
Third, the conduct of a qualitative thematic analysis is rigorous yet interpretive and the
perspective of the researcher may influence the findings. Lastly, this review mainly
captures the experiences of better-resourced (and often academic) libraries as these have
been the ones documented in the English-language literature, and may therefore
overlook challenges and innovations from less well-resourced libraries or different global
contexts. These limitations identify a future research agenda employing longitudinal,
mixed-methods, and cross-cultural methodologies to establish a more dynamic and
comprehensive evidence-base for the potential role of Al in transforming library user
experience.

4. Findings and Discussion

A review of the literature discloses four overarching themes that capture the diverse
influence of artificial intelligence on contemporary library services. Together, these
results portray a core transformation in the nature of the user experience from
standardized, transactional communications to dynamic, personalized, and proactive
interactions.

4.1. Thematic Finding 1: The 24/7 Library - Ubiquitous Access through Chatbots &
Virtual Reference

Among the pros and cons cited in the literature, is the change in reference services
enabled by Al chatbots and virtual assistants. These are indeed effective in extending the
library service-hours to a full 24/7 mechanism, fulfilling a vital demand for immediacy
of assistance from users spread across different time zones or under non-conventional
work schedules. Research suggests that these types of systems can successfully answer a
large proportion of routine, high-frequency questions (eg, questions about hours of
operation, library policy, conducting simple catalogue searches), with resolution rates
typically reported on the order of 78-85% for these transaction types (Gonzalez & Lee,
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24; Zhang & Kumar,23). This delivers immediate value and fulfils "do it yourself"
expectations of the digital natives.

Discussion: Balancing Automation with the Human Touch

The effectiveness of chatbots for transactional questions means that the reference
librarian function needs to be reconsidered. This automation, instead of making librarians
redundant, provides them a chance for raising the level of their roles. With Al taking care
of routine questions, librarians will have more time to leverage their expertise for
complex, high-value services such as deep research consultations, systematic review
assistance, and plans for managing data (Liu & Schmidt, 2024). The key is designing
seamless human-handoff protocols. When a question is beyond the capabilities of the
chatbot to answer, the hand-off to a human librarian needs to be seamless to avoid
frustrating the user. This transformation heralds a departure of the librarian as a first-line
responder toward a specialized consultant and collaborator, focusing on higher order
information synthesis and critical thinking as opposed to straightforward fact retrieval.

4.2. Thematic Finding 2: Hyper-Personalization - Tailoring Learning and Discovery
The use of Al in e-learning platforms and discovery systems has facilitated a transition
from generalized one-size-fits-all solutions to hyper-personalized user experiences.
Based on a user’s search history, downloaded resources and field of study, machine
learning algorithms provide personalized content recommendations and learning paths.
Research by O’Reilly & Chen (2024) found that students on an Al-based library learning
platform were 30% more likely to complete information literacy modules, since the
system adjusted the module difficulty and content dynamically according to their real-
time performance. In the same way, next-generation discovery layers use user data to re-
rank search results, placing resources more likely to be relevant to an individual’s context
at the top of the list.

Discussion: The Promise and Perils of Algorithmic Personalization

Though hyper-personalization brings improvements to efficiency and user engagement, it
also raises dramatic ethical and practical challenges, largely the potential for formation
of “filter bubbles” and algorithmic bias. A system that merely recommends resources that
match a user’s previous behavior could also reduce opportunities for serendipitous
discovery and intellectual diversity by reinforcing existing interests and ideologies, which
is particularly problematic if it tends to shrink rather than expand the research or
intellectual horizon (Bryd et al., 2023). Also, the gathering and handling of large amounts
of user data for the sake of personalization has led to major privacy concerns. Libraries
need to balance the tension between offering personalized services and maintaining their
foundational value of patron confidentiality. Clear information about data policies, and
the creation of algorithmic audits are becoming part of an ethical Al in the library that
ensures that personalisation is the empowering — not limiting — force for the user.
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4.3. Thematic Finding 3: From Searching to Finding - The Intelligence of Discovery
Layers

The findings prove that Al-enhanced discovery services significantly increased the
effectiveness of resource discovery. Rather than using the exact literal words as the
carlier federated search systems did, today’s discovery layers involve semantic search and
natural language processing to interpret user intents and the contextual meanings of
search strings. Users can search via natural language questions, and results are
conceptually relevant even when the exact keywords aren't present in the text. Your user
is Elsevier (2024) states their Al-enabled discovery service has resulted in a 40% growth
in usage of non-article content (datasets, video abstracts) by leading users to these
relevant, yet often hidden resources.

Discussion: Reducing User Frustration and Empowering Novice Researchers

This intelligence responds to one of the main user frustrations: not being able to find
what they are looking for even though it is in the collection. By enhancing the signal-to-
noise ratio in search results, Al-based discovery enables novice researchers and students,
who may not know the specialized vocabulary or search techniques of experts. It works
like a friendly, tireless research assistant that leads users to a greater range of relevant
materials and lowers the front-end barriers to complex research subjects. Doing so
democratises the library’s entire collection, so that all the depth it offers is more readily
available to all users, no matter their prior research experience.

4.4. Thematic Finding 4: Unlocking Silent Collections - Al as a Key to Digital
Archives

In the field of special collections and digital repositories, Al serves as a powerful
"enabler" to make materials that were previously difficult to access or search more
readily available. Machine learning models are increasingly being used to address tasks
such as automatic metadata creation for image and audio-visual collections, handwritten
text recognition (HTR) for historical documents, and entity extraction from massive
textual corpora. A case from a national library was that Al tool cut down time for
assigning basic metadata for a collection of 10,000 photographs from an estimated 200
hours to just 20 hours (Liu & Schmidt, 2024).
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Figure 1: Time savings from Al-driven metadata automation
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Discussion: Democratizing Access and Supporting Digital Humanities

This automating is a game changer for opening up access to rare and hidden collections.
In generating rich, searchable metadata at scale, Al transforms these collections for
discovery by a worldwide community of scholars and members of the public. In addition,
it directly facilitates new types of digital humanities research. Scholars are at last able to
data-mine entire archives to find patterns and follow themes evolving over centuries or to
map social networks within correspondence collections—a kind of analysis that simply
was not possible before at this level. As a result, digital repositories become not the static
storage of yesterday but flexible spaces for computational inquiries and large-scale
cultural analytics.

Table 1: Summary of Key Findings and Associated Challenges

Thematic Finding Key Benefit Primary Challenge Key Source
The 24/7 Library Ubiquitous access for routine Designing seamless human- Gonzalez & Lee
queries; frees librarian time. handoff for complex questions. (2024)
Hyper- Increased engagement and  Algorithmic bias, filter O'Reilly &
Personalization  learning efficacy. bubbles, and data privacy. Chen (2024)
Intelligent Reduced search frustration; Ensuring transparency and Elsevier (2024)
Discovery improved resource visibility. explaining relevance ranking.
Unlocking Democratized access to Accuracy of automated Liu & Schmidt
Collections unique materials; enables metadata; cost of (2024)
new research. implementation.

4.5. The Synthesis: Towards a Symbiotic Model

Taken together, the results paint a questioning towards a symbiotic service model that
emerged in which Al and human intelligence are not opposing forces but are considered
an integrated system. Al is better at scale, speed, pattern recognition, attending to routine
queries, analyzing large amounts of data, and customizing millions of interactions.
Ethical librarians provide the essential critical judgment, ethical reasoning, contextual
knowledge, and human solidarity that neither a dumb database nor an Al can. This
seamless user experience is the result of a carefully orchestrated combination of strengths
— a bot that answers instantly or gracefully escalates to a human; a discovery tool that
exposes serendipity for an information professional to mediate; and a digital collection
that employs Al to surface items for a curator to assemble and interpret.

This integration, however, needs to be actively confronted with considerable context-
level problems. The challenges of algorithmic bias, data privacy and the risk of further
exacerbating the digital divide for those with limited access to technology, all require
anticipatory policies and continuous monitoring (IFLA, 2023). In addition, the effective
adoption of this model requires ongoing training and professional development for staff.
Librarians should be prepared not only to engage with these new tools, but to critically
interrogate their product, to adapt the new service workflows to their work and to
advocate for ethical Al principles (and practices). The defining success of an Al-enabled
library will not be in the sophistication of its technology, but in its ability to use that
technology to elevate its human-focused mission.
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Al HUMAN
Handles scale, Critical judgment
speed SYMBIOTIC  Ethical reasoning
Pattern recognition PARTNERSHIP  Contextual
Manages routine understanding
queries Empathetic support

Figure 2: Symbiotic partnership between Al and human intelligence

5. Conclusion and Recommendations

5.1. Summary of Key Insights

This multi-method analysis reveals that Al is shaping the library user experience within
four interrelated service areas and that the application of Al in these areas is establishing
a new model for library services. Thanks to smart chatbots and virtual reference services,
libraries acquired unprecedented 24/7 availability and at the same time, they freed
librarians up to partake in higher-level, more complex conversations. In discovery and
learning, Al provides for rich personalization based on adaptive learning paths and
recommendation engines that adapt in real time to behavior and preferences. Using
semantic comprehension and contextual analysis, Al-powered discovery layers have
transformed information retrieval, leading to improved research efficiency and
diminished user dissatisfaction. Also, in collection management, Al tools are enabling
access to long-lost digital archives via automated metadata creation, handwriting
recognition, and complex data mining. Each of these changes contributes to a
fundamental shift away from standardized, transactional services and toward engaging,
anticipatory and fine-tuned experiences that address the emerging needs of today’s library
users in an increasingly digital environment.

5.2. Implications for Library Practice

The incorporation of Al calls for rethinking aspects of library services at multiple levels.
This means that library leaders and decision makers need to be intentional about where
they invest, and what library technologies they choose to invest in - invest in
technologies that support your institutional mission and that are focused for the institution,
rather than hearing the siren call of innovation that treats libraries and
institutions/interlocutors as interchangeable. As Zhang and Wang (2024) note,“Strategic
Al implementation requires a fine balance among technological possibilities, user
requirements, and organizational capabilities” (p. 152). This investment in technology
needs to be complemented by broad-based change management and deep commitment to
staff training, as human expertise is and will remains the linchpin of effective Al adoption.
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Libraries need to establish explicit blueprints for digital transformation, to which
continuous evaluation mechanisms are attached and that are sufficiently malleable to
accommodate the arrival of new technology and shifting user needs.

The changing professional landscape for Library and Information Science (LIS)
practitioners is perhaps the most far-reaching implication of Al adoption. With more of
their day-to-day work now being automated, librarians are moving into more specialized,
higher-value positions that rely on uniquely human skills. While the contemporary LIS
practitioner is often an Al trainer, tweaking algorithms, a data analyst, interpreting user
behaviour, a digital ethicist, advocating responsible use, or a technology mediator,
enabling seamless human-Al interaction, this is 100% largely an imagined future, not a
widely shared present. This transition requires a substantial commitment to lifelong
learning and professional development focusing on data literacy, prompt engineering,
algorithmic awareness, and adaptive leadership capabilities. The profession will also
need to consider staffing, as future library staffing models will likely include more
specialized positions in addition to the foundational public service roles.

5.3. Future Research Directions

Although this research provided a snapshot of the current state of library applications,
there are several matters relevant to this field that need to be addressed. There is an
urgent need for longitudinal research to determine the enduring effects of Al on patterns
of library use, collection development, and the changing nature of reference transactions
with a variety of user groups. Studies should also focus on the influence of Al
technologies on the information searching behavior of traditionally underserved
populations, and those users with varying degrees of digital literacy. There is an urgent
call for the design of ethical frameworks and guidelines for application suitable to library
settings, focusing on algorithmic bias mitigation and data privacy, convergent with
transparent Al governance mechanisms (ALA Center for the Future of Libraries, 2024).
Future studies may also investigate economic aspects of Al adoption, such as cost-benefit
analysis, return on investment, and viable funding mechanisms for maintaining and
upgrading Al solutions. Standardized evaluation schemes for Al-based services, designed
to assess qualitative aspects of user experience in addition to more classical quantitative
measurements, require further attention. Given the continued development of Al
technology, research should also address new and emerging applications, including
generative Al for the creation and curation of content, advanced predictive analytics in
collection management, and the influence of large language models in teaching
information literacy. Comparative research on different library types (academic, public,
special) would also be beneficial to shed light on particular strategies and obstacles to
implementation.

5.4. Concluding Statement

So to bring it full circle, the use of Al is not a divergence from the library's core mission,
but a potent extension of its ability to serve communities in an era of digital everything.
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The revolutionary potential of Al is not that of replacing humans with machines or even
humans with automation, but with a convergence of human and machine intelligence
(augmented librarianship). Research such as this suggests that the library of the future
will be marked by this brilliant hybridity: als handle scale, speed, and pattern recognition,
and information professionals bring context, critical judgement, ethical oversight, and
empathetic assistance. In the process of adapting to this technological transformation,
libraries will find that their lasting importance continues to be their focus on equitable
access, reliable information, and community engagement that welcomes all voices. In
doing so they will solidify and renew their mission as essential democratic knowledge
institutions and help futureproof their relevance and ability to make a difference in an
increasingly complex information ecology.
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