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:ABSTRACT
1

' Introduction: Fourth-generation libraries can no longer be satisfied with web
!software facilities and must use technologies, including digital realities to
tincrease the level of service and attract clients. Therefore, this review aimed to
{ identify the roles and effects of these technologies in libraries.

iMethods: In this systematic review, PubMed, Web of Science, Scopus, and
i Google Scholar advanced search were used to extract and compile documents.
i Retrieved articles were entered into Endnote software. Two researchers
i independently explored the content of the articles against the inclusion and
Fexclusion criteria and removed the irrelevant ones. Differences were resolved
! by consensus with a third researcher.

!Results: Fifty-two articles were selected for final analysis. The findings
!'showed that in all kinds of libraries, the use of digital reality technologies can
!provide and receive new services, strengthen the process of training users,
'enhance their information literacy, improve the professional activity of
!librarians, save money, and finally manage and enrich library resources and
! knowledge sharing in research networks.

!Conclusion: Modern libraries face many challenges, such as lack of funds to
!run communication infrastructure, lack of staff involvement in operational
!activities, and the need to train skilled personnel to provide services; however,
!they can present an attractive image of their services through knowledge
Isharing in the research networks, strengthening education, increasing
information literacy, and effective resource management.
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Extended Abstract

'Introduction

Virtual reality is currently emerging as one
of the most crucial and beneficial
technologies for organizations .[1]The
terminologies used to refer to the
technology in question includes augmented
reality, mixed reality, virtual reality, mixed
reality and virtual reality. Augmented
reality adds virtual information on the real
environment and continuously takes the
control of users’ points of view and their
interactions. On the other hand, virtual
reality is a completely virtual world that
only makes sense in the computer and
media worlds. In this technology, the user
is not just an external observer but acts as
an active participant and manipulates the
virtual space. Finally, mixed reality, as the
name suggests, is a combination of virtual
and augmented reality. It starts with the real
world, and virtual objects are added to the
environment enabling their users to interact
with them.[2, 3] The goal of these three
technologies is to finally integrate
computer-generated content with an
attractive  digital  environment  and
technological facilities and tools to transfer
a real experience from the environment to
the viewer.[4] Because of the capabilities
and performance of these technologies,
they are utilized in a diverse range of
settings and environments to provide a
comprehensive selection of services to a
wide range of clients. These technologies
can be used in a variety of settings,
including libraries. Fourth generation
libraries can no longer rely on web software
and must use various technologies, such as
cloud computing, digitalization, data
mining, and digital realities to increase the
level of service delivery and audience
attraction. One of the important uses of this
technologies are the guiding function by
which the user in entering the library,
familiarize yourself with the various
departments of the organization and can
easily identify the sections. Technology
guide readers towards book introduction
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and comments. This is important, because
most users have not enough knowledge to
use library effectively and they confuse
with huge amount of information. Since the
use of old technology or information
systems like databases or how to use
software requires computer literacy; while
new technologies are digital, user-oriented
and self-directed, and do not require
computer  knowledge.  Also, these
technologies combine the user's perception
of the real environment with digital content;
S0 an interactive space is formed that affects
people cognitive function. There are few
digital technologies studies inside the
country and it has been done more to
measure the use of augmented reality in
libraries. One of the challenges of today's
libraries is to be aware of all kinds of new
library services and use them in their
facilities, and this can be solved with the
introduction of digital reality
technologies.[5] So far, there were some
studies on substituting traditional libraries
with digital ones. However, no studies have
yet have been conducted on the use of
virtual, augmented, and hybrid
technologies in libraries (together referred
to as digital reality technology). [5,6] In
Iran, to the best knowledge of the authors,
few studies have been performed on digital
library technology, and most studies have
focused on the viability of using augmented
reality or its application in libraries.
Therefore, this review aimed to determine
the functions of these technologies in
libraries as well as their consequences.

'Methods

The current study is a systematic review
that was conducted in January 1400 and its
reporting is based on the Reporting Items
for Systematic Reviews and Meta-
Analyses (PRISMA). The research
community included all the articles related
to the digital reality in libraries that were
published through 2020. The criteria for
entering the research include all relevant
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articles (original and review) published in
journals and indexed in English in PubMed,
Web of Science, Scopus and Google
Scholar databases. The study exclusion
criteria included letters to the editor,
conference articles, articles published in
non-English languages, lack of access to the
full text of the articles, and not being related
to the current research field. Search has
done with Augment reality, Blended
reality<Virtual ~ environment,  Library
Science LIS and library and information
sciences keywords. Boolean operators,
parentheses and truncations were used. To
select standard keywords, medical subject
heading was used. An example of syntax in
the Web of Science is provided:
((“augment™* reality” OR AR OR “Mixed
reality” OR MR OR “Virtual reality” OR
“virtual environment” OR VR OR blended
reality) AND (“library and information
science” OR LIS OR “Library Science” OR
Librarianship OR “Information Science”
OR “Information Services” OR
“Information Systems” OR )“Libraries
AND Medical”’( OR )“Libraries AND
Health Science”( OR “Library AND
Medical”( OR “Medical Libraries”)). After
retrieving the articles, first the duplication
was removed using Endnote X8.2 software.
The title, abstract and full text of the articles
were reviewed independently by two
researchers based on the inclusion and
exclusion criteria and articles that not
related to the purpose of the research were
removed. In case of disagreement in the
selection of articles, a third person was used
to make decisions and final selection of
articles. The Critical Appraisal Skills
Program checklist was then used to assess
the quality of the related articles. A data
extraction form was used to collect data,
such as the purpose of the study,
methodology, = main  findings, and
bibliographic information. The researchers
carefully examined the form to categorize
the related concepts and identify the
associated subgroups through narrative
analysis. Moreover, following the data
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extraction and final decision between two
reviewers, an expert was requested to check
the data.

'Results

The process of reviewing and selecting
studies had done by Prisma flowchart. A
total of 4614 articles were retrieved, and 56
duplicates were removed after entering
Endnote. Number of 4558 articles based on
the abstract and title were checked and 4480
items were removed due to not being
related to the research topic and non-
English language. Then, 78 studies were
reviewed in terms of access to the full text,
relevance to the research inclusion criteria.
Totally, 52 articles were selected for further
investigation and analysis. These articles
were conducted on university libraries
(n=27), libraries without specifying the
type (n=22), elementary school libraries
(n=2), and public libraries (n=1). Most
studies were review articles (n=19) and
case studies (n=12), whereas the least
number of articles were on semi-
experimental and combination studies with
two articles each, and descriptive study
with one article. The suggested categories
in selected studies on the use of digital
reality in libraries were: the provision of
new services in libraries, professional
improvement of librarians’ activities,
economic savings, emphasis on user
training and empowerment, user guidance,
gamification, information searching and
retrieval, information literacy, resource
management, and knowledge sharing in the
research network  among  which
strengthening librarians' professional skills
and enhancing users' training, educational
Justice, and resource enrichment were more
critical. Furthermore, browsing a large
volume of books and navigating library
buildings have been the most critical
challenges faced by the clients. These
problems can be solved by using 3D
features and augmented reality technology
to upload and display various files. The
features of digital realities, such as
scenarios, games, simulations, and 3D and
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appealing graphics, help readers keep the
information in mind, encourage them to
read more (35, 31) and , consequently,
facilitate communication and interaction
between library staff and users. Also, with
the help of its educational philosophy,
which is comprehensive absorption and
maintenance and help in memorizing
information, this technology helps to
strengthen concepts and memorize them.
Digital realities as stimuli can help retain
information in the reader's mind and
encourage them to read more by using
scenarios, games, simulations, attractive
and 3D graphics, and beautiful colors.
According to the possibilities of this
software in the field of communication and
information networks between users and
library staff, it is possible to share
information and increase professional
knowledge. Staffing and quick resolution of
problems is possible using collaborative
efforts. On the one hand, this improves the
work process of the library staff, and on the
other hand, it accelerates the provision of
services to the users and gives more and
better response to the library visitors. In the
economic discussion, it was found in the
studies that reducing the costs of providing
digital services, paying attention to the lack
of time and place restrictions, and helping
to secure the digital space in terms of
security and access are very important.
Also, it should be noted that user self-
efficacy and teaching them specialized and
communication skills is very important.
Therefore, teaching information literacy to
library users has been introduced as one of
the most important concerns of these
centers. By knowing the information
literacy, the user will be able to identify his
information needs, express it correctly,
search for it, retrieve the appropriate
information and finally, evaluate them. So,
this is effective self-efficacy. In another
part of the found data, resource
management is introduced as a subject that
will be affected by digital technology.
Basically, with the presence of digital
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realities, the technical services of the library
can be taken into consideration in the field
of sorting the books of the collection and
weeding. On the other hand, the library
collection process can be significantly
improved. Finally, the use of digital reality
in knowledge sharing is one of the things to
consider in the services envisioned for this
technology. In the obtained findings, it
seems that the studies have introduced the
first advantage of digital realities, creating
the space for sharing information and
knowledge. In principle, this technology
will help to share information by people in
the space of this technology regardless of
time and place, and it will be used by other
users, although the discussion of network
security of these technologies will be a
challenging factor. In the second advantage,
these technologies can be effective in
creating librarian-librarian, librarian-user
and user-user experience sharing networks.
The discussion of sharing experiences is
very important, especially in the field of
knowledge management and management
of the organization's employees. The most
important concern in the field of knowledge
management is the sharing of information,
knowledge, wisdom and experience. This
can be started and improved day by day
according to the possibilities of digital
reality technology. By sharing knowledge
among librarians in a region, you can be
effective in providing better services and
even inter-organizational cooperation. On
the other hand, presenting the working
experiences of librarians from other
countries and expressing their challenges
and solutions can prevent rework and
spending extra time and money and provide
a suitable solution to the rest of the
librarians.

'Discussion

This review aimed to determine the
functions and consequences of digital
reality technology in fourth-generation
libraries through analyzing 52 articles
categorized into seven themes. One of the
most critical aspects of topic classification
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is promoting the ongoing professional
growth of librarians and introducing
innovative library services. Although the
implementation of information and
communication technology infrastructure is
more prominent than anything else, it is still
essential  that librarians,  university
librarians in particular, acquire new skills.
This is especially the case when it comes to
managing digital collections. Achieving
this level of expertise is necessary to fulfill
users' ever-evolving educational and
research  information  requirements.[7]
Failure to develop these qualities, coupled
with constant changes in today's culture,
causes a communication gap between
librarians and library clients of the next
generation. Before training the workforce,
it appears that the implementation of new
projects in libraries requires officials,
librarians, and users with special mentality
and motivation, as well as a logical and
specialized approach. [8] The outbreak of
Covid-19 epidemic alongside the changes
in communication and educational methods
led to new global perspectives on
education. Unfortunately, libraries,
particularly university libraries, need to be
prepared to provide services in a
completely virtual environment which is
essential to education.[9] Additionally,
despite spending money on designing
responsive library websites, other factors
must be considered in libraries, such as
adopting a hybrid library model, using
social networks and training employees, as
well as economic savings and resource
management. In order to strengthen
teaching and learning, university libraries
collaborate with researchers and students
on digital platforms. Research-based virtual
reality experience in university libraries and
innovation  labs indicate  scientific
communication  between  researchers,
students and librarians.[8] Although digital
platforms are considered innovative, the
academic community considers them a
complementary effort to achieve quality
education, learning and research to
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strengthen the education and learning of the
new generation. For example, augmented
reality, through adding virtual information,
creates a new experience to meet the needs
of the large and diverse population of
library users. The primary aim of libraries
is to improve education and educational
equity and disseminate  knowledge
throughout research networks. In a
contemporary and active educational
setting, the use of augmented reality
applications to establish a user's position
presents an intriguing prospect for
improving individual's access to the
library.[10] Augmented reality applications
facilitate navigation by familiarizing
smartphone users with the complexity of
various library regions, including the
buildings, structures, departments,
facilities, and services. The informal
education of library clients is an additional
advantage brought about by implementing
digital reality technologies in libraries of
the next generation. This development can
be interpreted as a step towards guiding
library clients and improving their
information literacy.[11] The
implementation  of  digital  reality
technology improves the educational
effectiveness of the library and raises
clients” awareness of the library's services
and resources and encourages them to use
the services. This, in turn, contributes to the
enhancement of the library's performance
as a whole. Studies on the effects of digital
reality technologies in new generation
libraries indicate the increasing value and
appeal of taking an integrated and
interactive approach in the form of cutting-
edge new library services.[9] Lack of
funding to provide communication
infrastructure, lack of understanding and
engagement of some librarians, and the
requirements for training employees to
deliver services are some challenges facing
contemporary libraries.[12] However,
sharing knowledge in the research network,
strengthening education, increasing users'
information literacy, and managing and
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enriching resources provide an attractive
image of the extent of acceptance and how
to access digital reality technologies in
public and university libraries. In addition,
the fourth generation of libraries include
gamification, user counseling, resource
management, and location determination as
digital reality-related facilities. In Iran, the
studies conducted in this field have only
been in the form of descriptive studies, it is
necessary to conduct research with the
purpose of producing digital reality
software is suggested for libraries. Also, it
seems necessary to conduct research to
determine the attitude and knowledge of
library staff and users towards the presence
of these technologies does Finally, a

Shiva Malgard et al.

considered. First, access to some full-texts
articles and the retrieval of studies written
in languages other than Persian and
English. Another drawback is the
restriction that prevents individuals with
personal accounts from obtaining the full
text of some articles. To solve these
problems, a user account at the Central
Library of Iran University of Medical
Sciences was used, and publications that
were originally published in languages
other than English were excluded from the
study. This article is a part of the research
project entitled "Design and
implementation of an augmented reality
model for university libraries", approved by
the National Center for Strategic Research

number of

limitations need to be in Medical Education.
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