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Abstract: This research delves into librarians' perceptions of artificial intelligence (AI) support in 
learning experiences, lifelong learning, and digital literacy within the library context, undertaking 
a comparative analysis between Malaysia and Indonesia. Employing a survey methodology, a self-
developed questionnaire was administered to 59 librarians in Malaysia and 85 in Indonesia. The 
questionnaire, utilizing a Likert scale, systematically explored subjective judgments on AI's impact 
across various dimensions. A noteworthy finding is the consistent and harmonized perception 
among librarians in both countries, underscoring a universal recognition of AI's perceived support 
for learning experiences, lifelong learning, and digital literacy. Of particular interest is the emphasis 
on sustainability in librarians' perspectives, as they recognize the enduring value of AI in fostering 
educational growth. Despite the limitations inherent in perceptual measures and a relatively modest 
sample size, the empirical and practical contributions of this study are significant. It offers a nuanced 
exploration of librarians' viewpoints, providing valuable insights for future research endeavors. 
Moreover, the study's findings have immediate practical implications for the integration of AI tools 
in library services, policy-making, and professional development, with a focus on ensuring 
sustainable implementation for long-term benefits.  

Keywords: artificial intelligence; librarians; learning experience; lifelong learning; digital literacy  
 

1. Introduction 

Artificial Intelligence (AI) has a rich history that predates its recent surge in popularity. The 
concept of machines mimicking human intelligence has been explored for several decades, with early 
AI developments laying the foundation for the transformative technologies we encounter today. 
Despite its existence for quite some time, the true extent of AI's potential became more apparent in 
recent years, especially with the advent of groundbreaking models like ChatGPT [1]. The launch of 
ChatGPT marked a paradigm shift in the world of AI. 

The introduction of ChatGPT represented a significant transformation in the realm of artificial 
intelligence. OpenAI's development of ChatGPT revolutionised natural language processing, 
captivating a broad audience and propelling AI into the mainstream [2]. The AI's conversational 
abilities, which are easy to use and understand, have not only increased accessibility but also 
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generated a significant increase in interest and usage. The broad acknowledgment of ChatGPT served 
as a stimulant for the advancement and release of several AI applications, fundamentally altering the 
technological environment. 

Libraries, like all other organisations in the digital age, are affected by the revolutionary impact 
of Artificial Intelligence (AI) [3–5]. Advancements in technology have caused libraries to reevaluate 
their conventional functions and adopt inventive approaches [6,7]. Consequently, numerous libraries 
have encountered the significant influence of AI on their services and operations. The impact of AI 
on libraries is not just theoretical but also tangible, as libraries are actively striving to incorporate AI 
seamlessly into their daily operations [8–10]. 

Libraries serve as multifaceted establishments with several functions, one of which is to 
encourage learning experiences, cultivate lifelong learning, and enhance digital literacy [11,12]. 
Libraries, traditionally seen as places where knowledge is stored, have transformed into dynamic 
environments that actively contribute to the educational progress of its visitors [13]. The 
incorporation of Artificial Intelligence (AI) acts as a revolutionary instrument for libraries, enhancing 
their capacities to complete these vital functions. Libraries may significantly enhance learning 
experiences by implementing appropriate AI technologies. According to Masrek et al. [14], libraries 
enhance the learning experience of its users by offering a technologically advanced environment that 
supports lifelong learning and strengthens digital literacy programmes. 

Currently, the use and integration of Artificial Intelligence (AI) in Malaysia and Indonesia are at 
an early stage, especially in the context of libraries. Libraries in various countries, including academic, 
public, and specialised ones, have not fully integrated AI into their operations. Although generative 
AI, like ChatGPT, has been utilised in Malaysian and Indonesian libraries to some extent, its extensive 
implementation is still restricted. The early phase of AI implementation in these libraries provides a 
favourable opportunity to comprehend the viewpoints and attitudes of librarians on the role of AI in 
important domains such as increasing learning experiences, promoting lifelong learning, and 
enhancing digital literacy. 

Due to the limited utilization of AI in the realms of learning experiences, lifelong learning, and 
digital literacy, there exists a noticeable gap in understanding how libraries perceive the potential 
benefits of AI in these areas. This study aims to fill this void by employing two research objectives. 
Firstly, the investigation aims to measure librarian perspectives on the support provided by AI in 
enhancing learning experiences, fostering lifelong learning, and advancing digital literacy initiatives. 
Secondly, it seeks to compare these perspectives between Malaysia and Indonesia. Gaining insight 
into these perspectives is crucial for making informed decisions, formulating strategic plans, and 
successfully integrating AI technologies into library services. By examining the viewpoints of 
libraries, this research endeavors to provide valuable insights that can guide future initiatives, 
influence policy decisions, and contribute to the broader discourse on the role of artificial intelligence 
in library services, particularly within the distinct settings of Malaysia and Indonesia. 

2. Literature Review 

2.1. Overview of Artificial Intelligence (AI) 

Artificial Intelligence (AI) is the replication of human intellect in computers, which are 
programmed to possess the ability to think, learn, and carry out tasks that usually necessitate human 
intelligence [15]. The concept of AI has a long and extensive history, tracing its origins to ancient 
times when myths and narratives delved into the notion of constructing artificial entities possessing 
human-like skills [16]. Nonetheless, it was not until the mid-20th century that AI genuinely 
commenced to materialise as a discipline of investigation. Throughout its development, AI has 
progressed through different stages, starting with rule-based systems and expert systems and 
advancing to machine learning and deep learning methods [17]. The progress of AI has been 
characterised by notable advancements, like the creation of neural networks [18] and the emergence 
of big data [19], which have played a crucial role in changing the technological environment. 
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AI can be classified into two main categories: narrow or weak AI, which is designed to perform 
certain tasks, and general or strong AI, which has cognitive capacities like humans [20,21]. Presently, 
narrow artificial intelligence (AI) is widely used in several applications, including virtual personal 
assistants, picture and speech recognition, and recommendation systems [22]. AI is being 
progressively employed in the business sector to improve efficiency and decision-making [23]. 
Libraries are integrating artificial intelligence (AI) into their operations. The study conducted by 
Masrek et al. [14] found that by streamlining cataloguing operations, automating book 
recommendations, and enhancing user experiences, significant improvements can be achieved. 
Artificial intelligence (AI) systems have the capability to analyse large volumes of data to detect 
trends, which can assist libraries in optimising their collections and services [4,24]. The incorporation 
of artificial intelligence (AI) into corporate operations emphasises its profound influence on many 
sectors, providing inventive resolutions and unveiling fresh opportunities for enhanced productivity 
and expansion. 

2.2. Artificial Intelligence in Libraries 

Extensive research has been conducted on the incorporation of Artificial Intelligence (AI) in 
libraries, indicating a rising interest in utilising sophisticated technologies to improve library services 
and operations. The research can be classified into many categories, providing insights into different 
aspects of AI deployment in library contexts. A prominent category consists of review and opinion 
papers that explore the possible advantages of AI for libraries [3–5]. Researchers and scholars 
investigate the potential of AI to transform information retrieval, automate monotonous jobs, and 
provide tailored recommendations, ultimately enhancing the overall effectiveness of library services. 
Previous research has also explored the extent to which libraries are prepared to adopt artificial 
intelligence (AI) technology [6,7]. These investigations evaluate the readiness of libraries in terms of 
their organisation and structure to implement AI technologies. They assess the viability of 
incorporating AI into library operations by examining elements such as infrastructure, staff training, 
and institutional support [25,26]. Comprehending the preparedness of libraries is essential for 
developing effective methods and frameworks to deploy AI efficiently. 

Further classification of research examines the practical implementation of artificial intelligence 
in libraries or by librarians [8–10]. The research in this field explores the degree to which AI 
technologies have been integrated into library workflows. It examines the difficulties encountered 
throughout the implementation process and the effects on user experiences. These studies provide 
essential knowledge about the practical implementation of AI in libraries, offering practical advice 
for individuals who are considering or currently undertaking the adoption process. Finally, a 
prominent issue in the literature revolves around the advancement of AI applications that are 
specifically tailored to assist and enhance library services and operations. This research focus on 
developing and applying AI-powered tools and systems specifically designed to meet the specific 
requirements of libraries. Illustrative instances encompass AI-driven categorization systems [27], 
recommendation engines for library resources [28], and intelligent chatbots designed to aid patrons 
[29]. Gaining insight into the evolution of these applications offers a strategic plan for libraries aiming 
to leverage the potential of artificial intelligence to improve their services and offer a more enhanced 
user experience [30]. Collectively, the wide range of research on artificial intelligence (AI) in libraries 
demonstrates a constantly changing subject that is propelled by the quest for inventive solutions and 
the improvement of library operations.  

2.3. Learning Experience 

The term "learning experience" refers to the whole effect of educational interactions on an 
individual's intellectual growth, abilities, and personal advancement. This includes both structured 
and unstructured components [31,32]. It considers multiple factors, including the learning 
environment, interpersonal interactions, and the incorporation of technology. It goes beyond 
traditional classrooms to prioritise critical thinking, problem-solving, and the acquisition of practical 
skills applicable to real-life situations [33,34]. 
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Technological improvements and evolving educational techniques have had a significant impact 
on the evolution of learning experiences [35]. Conventional approaches such as lectures and 
textbooks have shifted towards interactive and immersive learning methods [36]. The availability of 
digital resources, online courses, and interactive platforms has made knowledge more accessible to a 
wider audience, enabling learners to interact with educational content in dynamic and personalised 
ways [37]. With the ongoing evolution of the learning environment, there is an increasing 
acknowledgment of the significance of adaptive learning experiences that are customised to meet 
individual requirements and preferences [38]. 

Libraries have a crucial role in enhancing patrons' learning experiences by functioning as vibrant 
centres that provide a wide array of resources and support services. In addition to granting access to 
a vast array of books and scholarly materials, contemporary libraries utilise technology to provide 
digital resources, online courses, and collaborative spaces that foster interactive learning [39,40]. 
Librarians serve as mentors, aiding patrons in interpreting information and cultivating an 
atmosphere that promotes ongoing learning, adaptation to emerging technology, and skill 
development [41].  

The infusion of Artificial Intelligence (AI) into library services promises to revolutionize the 
learning experiences of users by providing personalized [42], adaptive, and efficient pathways to 
knowledge. AI algorithms can analyze user preferences, behavior, and past interactions to offer 
tailored recommendations [43], ensuring that library users access resources aligned with their unique 
needs and interests [44,45]. Through intelligent content curation, AI enhances the relevancy and 
diversity of materials available, making the learning journey more engaging and comprehensive 
[42,46]. Additionally, AI-driven virtual assistants can assist users in real-time, answering queries, 
offering guidance, and facilitating a more interactive and dynamic learning environment [47,48]. By 
harnessing the power of AI, libraries can transform traditional information retrieval into a more user-
centric [49,50], efficient, and enriching learning experience for individuals of diverse backgrounds 
and learning styles [51]. 

2.4. Lifelong Learning 

Lifelong learning encompasses the continuous, voluntary, and self-driven endeavour to acquire 
information and enhance personal growth over one's entire life [52,53]. It includes a wide range of 
formal and informal learning opportunities that go beyond standard educational limits. The notion 
of lifelong learning acknowledges that the acquisition of skills and information is not confined to a 
particular stage of life or a formal educational environment, but rather is an ongoing and flexible 
process that adjusts to evolving demands and circumstances [54,55]. 

The progression of lifelong learning has been characterised by a transition from a primarily rigid 
and institution-centered framework to a more adaptable and learner-focused approach [56]. 
Historically, educational systems followed a structured progression, including primary, secondary, 
and postsecondary education, with a focus mostly on formal schooling and less emphasis on lifelong 
learning [57]. On the other hand, modern methods of lifelong learning adopt a comprehensive 
perspective that recognises the significance of informal learning, acquiring skills, and personal 
growth at any point in one's life [58]. The progress in technology has had a substantial impact on this 
development, offering convenient platforms for online courses, virtual communities, and digital 
resources that allow people of any age or place to participate in learning activities [59]. 

Contemporary libraries utilise technology to provide a wide array of resources, such as e-books, 
online courses, and digital archives, thereby improving the availability of educational materials.  
Librarians, in this situation, function as knowledgeable individuals who help and enable library users 
to navigate the vast amount of information accessible to them, while also helping in their pursuit of 
further education. By adopting this position, libraries actively contribute to cultivating a culture of 
continuous learning within their communities, supporting cognitive development and individual 
enrichment throughout people's lifetimes. 

The integration of Artificial Intelligence (AI) in libraries serves as a catalyst for promoting 
lifelong learning by offering personalized and adaptive educational experiences [60]. AI-driven 
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systems can analyze users' preferences, learning styles, and past interactions to tailor content 
recommendations, ensuring that individuals receive relevant and engaging resources [61,62]. 
Additionally, AI-powered virtual assistants and chatbots provide immediate and interactive support 
[63,64], guiding patrons through information searches, facilitating comprehension, and encouraging 
continuous exploration. By harnessing AI technologies, libraries not only enhance accessibility to 
diverse learning materials but also cultivate a dynamic learning environment that adapts to the 
evolving needs and interests of lifelong learners, fostering a culture of continuous knowledge 
acquisition [65,66]. 

2.5. Digital Literacy 

Digital literacy encompasses the proficiency to efficiently access, understand, evaluate, and use 
information in various digital formats [67,68]. It includes a variety of proficiencies, ranging from 
fundamental tasks like navigating digital interfaces to more complex skills like critically assessing 
online content and safeguarding oneself in the digital realm [69]. In an ever-changing technology 
environment, possessing digital literacy is crucial for individuals to actively engage in society, safely 
interact with information, and effectively manage the intricacies of the digital realm. 

There is a substantial convergence between digital literacy and information literacy, since both 
encompass the capacity to proficiently find, assess, and utilise information [70]. knowledge literacy 
usually emphasises the acquisition and utilisation of knowledge from many sources, encompassing 
both print and digital mediums. Digital literacy encompasses the proficiency required to navigate 
and operate in the digital domain, including competencies in areas such as online privacy 
comprehension, digital interface navigation, and critical evaluation of the credibility of digital 
information [71]. Essentially, digital literacy is a component of information literacy that focuses on 
being skilled in the digital environment. 

Libraries are crucial in promoting the digital literacy of their users through providing access to 
digital resources, offering training sessions, and serving as guides in the online domain. They actively 
engage in promoting awareness and cultivating proficiency in using digital tools and platforms, 
empowering individuals to effectively connect with information offered in many digital media. 
Librarians, who are skilled in information and digital literacy, assist patrons in developing their 
critical thinking skills to assess online content and equip them to confidently use digital technology. 
Despite the continuous advancement of technology, libraries remain in the forefront in promoting 
digital literacy, guaranteeing that individuals may thrive in the digital age. 

The implementation of AI in library services holds the potential to significantly promote and 
enhance users' digital literacy [72–74]. AI technologies can play a pivotal role in guiding patrons 
through the ever-expanding digital landscape, helping them navigate online resources, evaluate 
information credibility [75], and develop critical thinking skills [76]. By leveraging AI-driven tools 
for information retrieval and analysis, librarians can empower users to sift through vast amounts of 
data efficiently and discern relevant, reliable sources [77]. Furthermore, personalized learning 
pathways [78], generated by AI algorithms, can cater to individual skill levels and preferences, 
fostering a targeted approach to digital literacy education. In essence, AI integration in library 
services not only augments traditional information access but also actively contributes to equipping 
users with the necessary skills to navigate and thrive in the digital era. 

2.6. Theoretical Framework and Hypothesis Development 

Malaysia and Indonesia have a distinct and interrelated connection as neighbouring countries 
with a shared ethnic and linguistic past. The historical connections and cultural affinities among these 
nations have fostered a collective sense of identity and comprehension. In addition to their close 
geographical closeness, both states are part of the broader Malay archipelago, which cultivates a 
strong sense of kinship between them. The common legacy between Malaysia and Indonesia not only 
affects cultural traditions but also has an impact on diplomatic, economic, and social contacts 
between the two countries. The historical and cultural connection between these nations forms the 
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basis for collaboration, cooperation, and mutual respect, resulting in a diverse collection of shared 
experiences and values. 

Figure 1 shows the theoretical framework of the study. Perceived AI support for the learning 
experience, as evaluated by librarians, encompasses their subjective judgments regarding the impact 
of AI tools on personalized learning, deep engagement, feedback improvement, timely content 
delivery, enhanced accessibility, and the cultivation of autonomy and self-directed learning among 
library users. Perceived AI support for lifelong learning, as assessed by librarians, encompasses their 
subjective judgments regarding the impact of AI tools on the motivation, autonomy, exploration, 
community engagement, adaptability, and continuous improvement of library users within the 
context of lifelong learning. perceived AI support for digital literacy, as evaluated by librarians, 
encompasses their subjective judgments regarding the impact of AI tools on information literacy, 
digital media comprehension, critical evaluation of online information, digital tools utilization, 
digital communication skills, and the promotion of awareness around online privacy and security 
among library users.  

 
Figure 1. Theoretical Framework. 

Numerous comparative studies scrutinizing Malaysia and Indonesia have unveiled notably 
congruent findings. A study by Puspitasari, Manan, and Anna [79] underscored the sustained 
collaboration between library ecosystems in Malaysia and Indonesia, spanning diverse dimensions, 
including training programs, material borrowing procedures, and other scholarly pursuits. This 
collective endeavor has, to a certain degree, contributed to a shared impact, fostering the 
advancement and evolution of their respective libraries. Another investigation led by Rahmandita 
[80] delved into the scrutiny of library websites in Indonesia and Malaysia. Employing a survey 
methodology with data collected from respondents in both nations, the study discerned an absence 
of significant distinctions in students' experiences when engaging with digital university library 
websites, irrespective of institutional affiliation (public or private).  Adding to the scholarly 
discourse, the study by Rusydiyah, Zaini Tamin, and Rahman [81] centered on literacy policies across 
Malaysia, Indonesia, and Singapore. Their findings revealed a noteworthy commonality in the factors 
influencing the implementation of literacy initiatives. Notably, Singapore, Malaysia, and Indonesia 
all relied on specialized literacy institutions to execute and uphold their respective literacy policies. 
Based on the discussion, the following hypotheses are proposed: 

H0a: There is no significant difference in the perception of AI support for learning experiences 
between Malaysia and Indonesia. 

H0b: There is no significant difference in the perception of AI support for lifelong learning 
between Malaysia and Indonesia. 

H0c: There is no significant difference in the perception of AI support for digital literacy between 
Malaysia and Indonesia. 

3. Research Methodology and Results 

Nationality 

Perceived AI support 
for Learning 

i  

Perceived AI support 
for Lifelong Learning 

Perceived AI support 
for Digital Literacy 
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This study employed a survey research methodology to delve into the perceived impact of 
artificial intelligence (AI) on learning experiences, lifelong learning, and digital literacy within the 
context of library environments. The primary data collection instrument was a meticulously crafted 
questionnaire, initially developed by the researcher and subsequently refined through testing with 
seven academics and three librarians. The survey, consisting of six questions and employing a five-
point Likert scale, aimed to gain a nuanced understanding of librarians' perspectives on AI assistance. 
The robustness of the developed questionnaire was confirmed by Cronbach Alpha scores exceeding 
0.9 for each of the three constructs, as detailed in Tables 2, 3, and 4, attesting to its high reliability. 

Data were collected through an online platform, ensuring accessibility and efficiency during the 
approximately month-long data gathering process. The study specifically focused on organizational 
analysis, with libraries as the primary unit of scrutiny. To ensure representativeness, responses were 
sought from individual libraries through selected representatives. The target population 
encompassed all public libraries, specialized libraries, university and college libraries, and school 
libraries. However, due to the absence of a valid sampling frame, libraries were identified from their 
respective websites. In Malaysia, outreach efforts were extended to 320 libraries, while in Indonesia, 
400 libraries were contacted. Subsequently, 59 responses were garnered from Malaysia and 85 from 
Indonesia after the one-month data collection period. Given that the unit of analysis is organizations 
(i.e., libraries), the relatively low response rate is deemed acceptable. 

Following data collection, a rigorous analysis was conducted utilizing the Statistical Package for 
the Social Sciences (SPSS) version 24. This comprehensive statistical analysis facilitated an in-depth 
investigation into the perceptions and insights gathered from librarians. The study employed both 
descriptive and inferential statistics. Descriptive statistics included frequency analysis for 
demographic data and mean scores with standard deviations for the three constructs. Additionally, 
independent sample t-tests were utilized to assess the three developed hypotheses, contributing to a 
robust examination of the intricate dynamics surrounding the influence of AI in library settings. 

3.1. Findings 

Table 1 presents a thorough summary of the demographic characteristics of the individuals 
involved in the study. A total of 59 respondents from Malaysia and 85 respondents from Indonesia, 
representing libraries in their respective countries, actively engaged in the research. In Malaysia, 
there was a significant predominance of males, making up 52.5% of the respondents. Conversely, in 
Indonesia, females were the majority, accounting for 72.9%. Age-wise, most respondents from both 
Malaysia and Indonesia fell within the 40-49 age range. Further analysis of occupational roles 
indicated that heads of departments were predominant among Malaysian respondents, whereas 
senior librarians constituted the majority in Indonesia. In terms of library size, 66.1% of Malaysian 
respondents indicated that their libraries had a staff size exceeding 50, contrasting with Indonesia, 
where the majority reported a smaller scale, with 47.1% having less than 10 staff members. 

Table 1. Demographic Profiles of Respondents. 

 Malaysia (Total Respondent = 59) Indonesia (Total Respondent = 85) 
 Frequency Percent Frequency Percent 

Gender 
Male 31 52.5 23 27.1 

Female 28 47.5 62 72.9 

Age 

20 - 29 year 3 5.1 17 20.0 
30 - 39 year 22 37.3 11 12.9 
40 - 49 year 29 49.2 29 34.1 
50 - 59 year 5 8.5 27 31.8 
60 - 69 year 0 0 1 1.2 

Position 
Chief Librarian 1 1.7 17 20.0 
Senior Librarian 17 28.8 56 65.9 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 May 2024                   doi:10.20944/preprints202405.1380.v1

https://doi.org/10.20944/preprints202405.1380.v1


 8 

 

Head of Unit / 
Department 23 39.0 8 9.4 

Others 18 30.5 4 4.7 

Library Size 

Small (fewer than 10 
staff members) 14 23.7 40 47.1 

Medium (10-50 staff 
members) 

6 10.2 28 32.9 

Large (more than 50 
staff members) 

39 66.1 17 20.0 

The findings reveal favorable mean scores for various aspects of AI support in learning 
experiences (Table 2). Librarians perceive that AI tools provide significant backing for personalized 
learning experiences, with a mean score of 3.8644 (Malaysia) and 3.9294 (Indonesia), indicating a 
positive impact on tailoring education to individual needs. Additionally, AI is seen to enhance 
patrons' engagement with learning materials (mean score: 3.8136 for Malaysia and 3.9412 for 
Indonesia) and improve their understanding of concepts through AI-driven feedback mechanisms 
(mean score: 3.7627 for Malaysia and 3.8588 for Malaysia). The facilitation of timely and relevant 
content delivery to support patrons' learning goals also garnered positive feedback, with a mean 
score of 3.7797 and 3.9059 for Malaysia and Indonesia respectively. AI's role in enhancing the 
accessibility of learning resources for patrons with diverse needs received a commendable mean score 
of 3.8305 and 3.9059 for Malaysia and Indonesia respectively. Moreover, librarians perceive that AI 
tools contribute to fostering a sense of autonomy and self-directed learning among patrons, as 
indicated by a mean score of 3.7627 and 3.8235 for Malaysia and Indonesia respectively. The overall 
mean score of 3.8023 (Malaysia) and 3.8941 (Indonesia) suggests a generally positive assessment of 
AI's impact on learning experiences, with specific strengths in personalization, engagement, 
accessibility, and autonomy. 

Comparing groups from Malaysia (M = 3.8023, SD = 0.85123) and Indonesia (M = 3.8941, SD = 
0.53813) in terms of their learning experiences, an independent samples t-test yielded non-significant 
results (t(142) = -0.793, p = 0.429). Despite the lack of statistical significance, a moderate effect size 
(Cohen's d = 0.68357) indicated a noticeable difference between the groups. This leads to the 
acceptance of the null hypothesis (H0a), suggesting that there is no significant disparity in the 
perception of AI support for learning experiences between Malaysia and Indonesia. It's important to 
note that while the effect size is moderate and noteworthy, its practical significance in this context 
may be limited. 

Table 2. Descriptive Analysis for Learning Experience. 

Learning Experience 
(Cronbach α = 0.963) 

Malaysia Indonesia 
Mean Std Deviation Mean Std Deviation 

AI tools supports personalized learning experiences for 
patrons 3.8644 0.86018 3.9294 0.57297 

AI tools enhance patrons' ability to engage deeply with 
the learning materials 3.8136 0.89970 3.9412 0.58458 

AI-driven feedback mechanisms improve patrons' 
understanding of learning concepts 3.7627 0.95302 3.8588 0.62016 

AI tools facilitate timely and relevant content delivery 
to support patrons' learning goals 3.7797 0.92973 3.9059 0.62913 

AI enhances the accessibility of learning resources for 
patrons with diverse needs 3.8305 0.87400 3.9059 0.59007 

AI tools foster a sense of autonomy and self-directed 
learning among patrons 3.7627 0.93475 3.8235 0.62061 

Overall 3.8023 0.90856 3.8941 0.60292 
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The findings demonstrate positive perceptions from librarians regarding the impact of AI tools 
on lifelong learning in both Malaysia and Indonesia (Table 3). AI tools are perceived to significantly 
boost patrons' motivation for engaging in lifelong learning, with mean scores of 3.8644 in Malaysia 
and 3.9059 in Indonesia. Librarians also believe that AI empowers patrons to effectively self-direct 
their learning journeys, as reflected in mean scores of 3.8983 in Malaysia and 3.8824 in Indonesia. 
Additionally, AI tools are seen as effective in helping patrons discover and explore new areas of 
interest, with mean scores of 3.9661 in Malaysia and 3.9529 in Indonesia. While fostering a sense of 
community and collaboration among patrons yielded a slightly lower mean score in Malaysia 
(3.6610), librarians in Indonesia perceived a stronger impact (3.7647). Both countries indicated 
positive perceptions that AI tools continuously adapt to patrons' evolving learning needs over time, 
with mean scores of 3.8983 in Malaysia and 3.9647 in Indonesia. Finally, in terms of contributing to 
the continuous improvement of patrons' skills and knowledge, Malaysia and Indonesia reported 
mean scores of 3.7966 and 3.9529, respectively. The overall mean scores for lifelong learning are 3.8475 
in Malaysia and 3.9039 in Indonesia, affirming a generally favorable view of AI tools in supporting 
patrons' lifelong learning journeys. 

To examine the second hypothesis, an independent samples t-test was conducted to compare 
groups from Malaysia (M = 3.8475, SD = 0.84548) and Indonesia (M = 3.9039, SD = 0.51907) in terms 
of lifelong learning. The analysis revealed no statistically significant difference between the 
Malaysian and Indonesian groups (t(142) = -0.457, p = 0.325). Despite the absence of statistical 
significance, a moderate effect size was observed (Cohen's d = 0.67183). These results lead us to retain 
the null hypothesis (H0b), indicating that there is no significant difference in the perception of AI 
support for lifelong learning between Malaysia and Indonesia. The moderate effect size, while 
indicative of a noticeable difference, may not necessarily have practical implications in this context. 

Table 3. Descriptive Analysis for Lifelong Learning. 

Lifelong Learning 
(Cronbach α = 0.954) 

Malaysia Indonesia 
Mean Std Deviation Mean Std Deviation 

AI tools boost patrons' motivation to engage in lifelong 
learning 3.8644 0.89938 3.9059 0.59007 

AI tools empower patrons to self-direct their learning 
journeys effectively 3.8983 0.90392 3.8824 0.54362 

AI tools help patrons discover and explore new areas of 
interest 3.9661 0.85028 3.9529 0.57541 

AI tools foster a sense of community and collaboration 
among patrons 3.6610 0.99326 3.7647 0.68395 

AI tools continuously adapt to patrons' evolving 
learning needs over time 3.8983 0.92279 3.9647 0.58650 

AI tools contribute to the continuous improvement of 
patrons' skills and knowledge  3.7966 0.92438 3.9529 0.59574 

Overall 3.8475 0.91567 3.9039 0.59588 
The findings indicate positive perceptions among librarians regarding the impact of AI tools on 

digital literacy, as assessed through a Likert scale, in both Malaysia and Indonesia (Table 4). AI tools 
are perceived to effectively enhance patrons' information literacy skills, with mean scores of 3.8644 
in Malaysia and 3.9294 in Indonesia. Librarians in both countries also believe that AI tools 
successfully improve patrons' comprehension of digital media content, as reflected by mean scores 
of 3.8644 in Malaysia and 3.9882 in Indonesia. The research Indicates that AI tools are essential in 
assisting users to assess and determine the reliability of online information. The statistics reveals that 
Malaysia has a mean score of 3.6102, whereas Indonesia has a slightly higher mean score of 3.7647. 
Furthermore, AI is acknowledged for greatly improving customers' capacity to explore and utilise 
digital products and platforms. The overall mean scores for digital literacy on the Likert scale are 
3.7995 in Malaysia and 3.9216 in Indonesia, signifying a positive assessment of AI's impact on various 
aspects of patrons' digital literacy skills in library contexts. 
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Comparing groups from Malaysia (M = 3.7994, SD = 0.73681) and Indonesia (M = 3.9216, SD = 
0.53797) in terms of AI support for digital literacy, an independent samples t-test revealed no 
statistically significant difference between the Malaysian and Indonesian groups (t(142) = -1.150, p = 
0.252). Despite the lack of statistical significance, a moderate effect size (Cohen's d = 0.62685) pointed 
to a discernible difference between the groups. Consequently, the null hypothesis (H0c) is upheld, 
suggesting no significant difference in the perception of AI support for digital literacy between 
Malaysia and Indonesia. It is noteworthy that while the effect size is moderate and worthy of 
attention, its practical significance in this context may be limited. 

Table 4. Descriptive Analysis for Digital Literacy. 

Digital Literacy 
(Cronbach α = 0.939) 

Malaysia Indonesia 
Mean Std Deviation Mean Std Deviation 

AI tools enhance patrons' information literacy skills 
effectively 3.8644 0.83990 3.9294 0.65079 

AI tools improve patrons' comprehension of digital 
media content. 3.8644 0.79779 3.9882 0.66358 

AI tools help patrons critically evaluate and discern the 
reliability of online information 3.6102 0.85131 3.7647 0.68395 

AI enhances patrons' ability to navigate and utilize 
digital tools and platforms 3.9153 0.79412 4.0000 0.57735 

AI tools contribute to patrons' digital communication 
skills 3.8475 0.76143 3.9294 0.61312 

AI tools assist patrons in developing awareness of online 
privacy and security 3.6949 0.87601 3.9176 0.60182 

Overall 3.7995 0.82009 3.9216 0.63177 

4. Discussion 

In pursuit of comprehensive insights into the role of AI in library services, this study embarked 
on a dual-pronged research approach, guided by two distinct yet interconnected research objectives. 
The primary aim was to assess librarian perspectives on the support provided by AI to users and 
patrons, specifically focusing on its efficacy in enhancing learning experiences, fostering lifelong 
learning, and advancing digital literacy initiatives. In tandem with this overarching goal, the 
secondary objective guided the study's exploration into cross-cultural distinctions, comparing the 
perspectives of librarians in Malaysia and Indonesia. This comparative analysis aimed to discern 
potential variations in how librarians from these diverse regions perceive and harness the potential 
of AI tools in fulfilling the educational and informational needs of library users. 

The study's findings build upon the extensive literature that underscores the transformative 
impact of AI in library services on user learning experiences. Aligning with the insights from 
Pratama, Sampelolo, and Lura [42], Jaiswal and Arun [43], Shin [44], Somasundaram, Junaid, and 
Mangadu [45], and Pataranutaporn et al. [46], our research highlights librarians' recognition of AI 
tools' potential to provide precisely tailored and personalized learning experiences. The positive 
evaluations from our study echo the promises outlined in the literature, emphasizing how AI 
algorithms, by analyzing user preferences and interactions, contribute to prompt content delivery, 
thus fostering engagement and understanding of concepts. This aligns seamlessly with the 
discussions by Tahir and Tahir [47] and Chen et al. [48], who emphasize the real-time assistance 
provided by AI-driven virtual assistants, supporting the notion that these tools enhance accessibility 
for diverse user requirements. The literature, as established by Sekaran et al. [49], Pan [50], and Kaiss, 
Mansouri, and Poirier [51], reinforces our findings by highlighting the transformation of traditional 
information retrieval into a more user-centric, efficient, and enriching learning experience. The 
positive evaluation of AI tools in our study echoes the sentiments expressed in the literature, 
showcasing the potential for AI to not only meet diverse learning needs but also to promote 
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independence and self-directed learning among library users, thus aligning with the broader vision 
of a revolutionized learning landscape within libraries. 

Within the context of lifelong learning, the findings of this study affirm and expand upon the 
literature by highlighting the empowering impact of AI tools in libraries. Building on the works of 
Elhossiny, Eladly, and Saber [60], Araque et al. [61], and Ogata et al. [62], our research underscores 
how AI-driven systems contribute to personalized learning experiences. Librarians, recognizing the 
motivational enhancement facilitated by AI tools, observe that patrons can autonomously navigate 
and direct their own learning journeys, aligning with the personalized and adaptive educational 
experiences discussed in the literature. The positive perceptions also extend to the exploration of new 
knowledge domains, emphasizing the role of AI tools in assisting users in uncovering novel areas of 
interest. As Panda and Chakravarty [63] and Adetayo [64] highlight in their respective works, the 
incorporation of AI-powered virtual assistants and chatbots is instrumental in providing immediate 
and interactive support, enabling patrons to efficiently search for information, enhance 
comprehension, and maintain a continuous cycle of exploration. Additionally, Rivers and Holland 
[65], as well as Kamalov, Santandreu Calonge, and Gurrib [66], support our findings by emphasizing 
how AI technologies contribute to a dynamic learning environment, accommodating the evolving 
needs and interests of lifelong learners. In essence, the general assessment from our research 
reinforces the pivotal role of AI in not only fostering accessibility to diverse learning materials but 
also in cultivating a culture of continuous knowledge acquisition in the pursuit of lifelong learning. 

The findings of this study contribute significantly to the existing literature on AI's role in 
promoting digital literacy within library services. Corroborating the insights from Koravuna and 
Surepally [72], Sabbah and Sabbah [73], and Sari and Alfiyan [74], our research emphasizes the 
acknowledgment by librarians of the substantial value of AI technologies in augmenting information 
literacy skills. The literature cited, particularly the works of Jing et al. [75], Sofia et al. [76], and Esteva 
et al. [77], underscores the pivotal role of AI in guiding patrons through the intricacies of the digital 
landscape, aiding in the evaluation of information credibility, and fostering critical thinking skills – 
aspects reaffirmed by librarians in our study. Moreover, Fidalgo and Thornmann's [78] notion of 
personalized learning pathways generated by AI aligns seamlessly with our findings, as librarians 
recognize the targeted approach to digital literacy education facilitated by these algorithms. Our 
research extends the discourse by highlighting how librarians acknowledge AI's role in enhancing 
users' proficiency in utilizing digital tools, fostering digital communication skills, and heightening 
awareness of online privacy and security. These findings resonate with the literature's emphasis on 
AI's comprehensive influence on digital literacy within library settings, as outlined by Jing et al. [75] 
and Sofia et al. [76]. The synergy between our findings and the literature reinforces the notion that 
AI integration in library services goes beyond traditional information access, actively contributing to 
equipping users with the essential skills to navigate and thrive in the digital era, transcending 
geographical and cultural limitations. The comprehensive nature of AI's impact on digital literacy, as 
supported by both our study and the cited literature, highlights its transformative potential in 
enhancing the overall learning experience in libraries. 

Our study's findings are intricately woven into the existing literature, particularly within the 
context of library collaborations and digital engagement practices between Malaysia and Indonesia. 
Puspitasari, Manan, and Anna's [79] examination of library ecosystems underscored a sustained 
collaboration encompassing dimensions such as training programs and material borrowing 
procedures. This collective effort has likely contributed significantly to the advancement of libraries 
in both nations. The collaborative spirit identified in prior studies may have influenced our findings, 
where no statistically significant differences were discerned in the perceptions of AI support for 
learning experiences, lifelong learning, and digital literacy between Malaysian and Indonesian 
libraries. 

Moreover, Rahmandita's [80] exploration of library websites in Indonesia and Malaysia revealed 
a lack of significant distinctions in students' experiences, irrespective of institutional affiliation. This 
observation points towards a shared digital engagement experience within the library context. The 
absence of significant differences in our study's results concerning AI support for learning 
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experiences and lifelong learning could be associated with this commonality in digital engagement 
experiences within library settings. 

In connection with our formulated hypotheses, the study by Rusydiyah, Zaini Tamin, and 
Rahman [81] investigating literacy policies across Malaysia, Indonesia, and Singapore offers pertinent 
insights. Their findings highlighted a commonality in the factors influencing the implementation of 
literacy initiatives, with a shared reliance on specialized literacy institutions across the three nations. 
This shared approach may have implications for our hypotheses, particularly in the context of digital 
literacy. The commonality in literacy initiatives could contribute to the lack of significant differences 
observed in the perceptions of AI support for digital literacy between Malaysian and Indonesian 
libraries. 

Considering these scholarly insights within the context of our hypotheses, our results resonate 
with the collaborative nature of library ecosystems between Malaysia and Indonesia. The shared 
experiences and collaborative initiatives identified in the literature provide a robust justification for 
retaining the null hypotheses (H0a, H0b, and H0c), signifying no statistically significant differences 
in perceptions of AI support for learning experiences, lifelong learning, and digital literacy within 
library settings. 

5. Conclusions 

The study's findings emphasise a uniform and synchronised understanding of AI assistance 
among librarians in Malaysia and Indonesia. Librarians' subjective assessments indicate that 
regardless of the varied cultural and contextual backgrounds of these countries, there is a widespread 
acknowledgment of the beneficial influence of AI on learning experiences, lifelong learning, and 
digital literacy in libraries. These findings enhance our comprehension of the worldwide use of AI 
technologies in the library field, highlighting their essential function in creating contemporary library 
services. 

This work provides major contributions both experimentally and practically to the subject of 
library science and technology. The findings provide a detailed picture of how librarians perceive AI 
help in various learning experiences, lifelong learning, and digital literacy. These insights contribute 
vital information to the existing research in this field. The study's empirical contribution is its 
investigation of subjective evaluations, which establishes a basis for future research to further 
examine the complex role of AI in libraries. 

The study's findings provide practical and implementable insights for library professionals, 
legislators, and technology developers. By acknowledging the consistency in librarians' favourable 
views on the influence of AI, library experts can utilise this knowledge to strategically incorporate AI 
tools and technologies into their services. This will improve individualised learning, encourage 
community involvement, and advance digital literacy. The practical consequences of this study have 
a wide reach, as they influence the formulation of library policies, investment plans, and professional 
development activities. These implications are crucial in ensuring that libraries continue to adapt and 
respond effectively to technological innovations. 

Although this study offers interesting information regarding librarians' impressions of AI 
support for learning experiences, lifelong learning, and digital literacy, it is important to highlight its 
notable limitations. Firstly, the study is dependent on perceptual measures, which inevitably 
contribute a subjective element to the assessment. Librarians' perceptions can be shaped by personal 
experiences and viewpoints, which may potentially result in variations in responses. In addition, the 
study is hindered by the relatively small sample size, consisting of only 59 participants from Malaysia 
and 85 participants from Indonesia. The limited sample size may not adequately represent the 
various perspectives within the librarian community of each country, thereby restricting the 
applicability of the findings. Increasing the size and variety of the sample could strengthen the 
study's reliability and yield a more thorough comprehension of librarians' perspectives on AI 
assistance in various settings. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 
paper posted on Preprints.org. Figure S1: title; Table S1: title; Video S1: title. 
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