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Information Science Professionals and The War of

Narratives

Fariborz Khosravi*

Abstract
In an era where battles are no longer fought solely on military fronts- where

the mind, perception, and collective memory have become arenas of
conflict- the "war of narratives" stands as one of the most critical challenges
facing contemporary societies. Drawing on professional experience and
examples from contemporary conflicts, this editorial demonstrates how
narratives can shape, distort, or override our perception of reality. In such a
context, librarians and information science professionals are not marginal
bystanders. By safeguarding informational accuracy, promoting
information literacy, contextualizing data, preserving collective memory,
developing web archives, designing retrieval systems, and adhering to
professional ethics, they play a fundamental role in fostering informed
judgment within society. The core message of this editorial is that the
engagement of librarians and information science professionals in the
discourse on narrative wars does not represent a departure from their
professional domain. Rather, it is an integral part of their professional
responsibility in a world where narratives conquer minds.
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Framework of Components and Indicators of Data
Governance in the National Library and Archives of
Iran (NLAI)

Narges Neshat"

Abstract

Purpose: Given that data governance is considered one of the most important
strategies for organizations to manage their processes, the aim of this study is
to determine the framework of data governance and its components in
the National Library and Archives of Iran from the perspective of experts and
opinion leaders.

Method: The research method is qualitative and meta-synthesis. To identify
the components and elements of data governance, the model presented in the
research of Fathollahzadeh et al was considered as a basic model; in such a
way that five main axes were considered for designing the data governance
framework, including planning, organization, performance, implementation,
and monitoring. After that, the extracted indicators were adapted based on the
processes of the NLAI. In addition to meta-synthesis, the Delphi method was
also used to validate the components and indicators and finalize a suitable
framework for use in the NLAI.

Findings: The key components and indicators that experts considered
essential for implementing the NLAI's data governance program and were of
high importance in the assessments were presented in the form of a written
presentation framework consisting of 5 axes, 47 components, and 127 key
indicators. Also, based on the findings, executive and research suggestions
were presented.

Conclusion: Data governance in the NLAI refers to the specification of
decision-making rights and accountability frameworks for individuals
regarding data, ensuring proper behavior in the creation, consumption,
control, analysis, and valuation of data within the organization. Like many
data-driven organizations, this organization continuously deals with data and
information and produces or collects data and information daily. Therefore,
data and information are considered the property and assets of the
organization. But storing data without a predetermined plan for ensuring its
security and methods of use will be a fruitless task. Having such a plan helps
to have a framework of rules for data management. Individual responsibility
for specific organizational information; A common language and
understanding for those who access and use information. Ultimately, all of
these can lead to better collaboration between people and sound
organizational decision-making.
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Introduction
Data governance refers to a set of organizational processes designed to
ensure the accuracy and efficiency of data management operations,
ultimately leading to improved data quality. From a systems
perspective, data governance serves as a framework that includes the
people, tools, and processes involved in the production, management,
and oversight of data. It defines the boundaries of authority,
responsibilities, and methods for using data in various contexts, based
on agreed-upon models. In information environments - especially in
libraries and archives- data governance is critically important.
Libraries not only produce and collect data, but also serve as
authoritative institutions responsible for preserving, describing,
organizing, and making data accessible. Implementing data
governance in libraries offers several benefits:
- Enhance the quality of bibliographic data and metadata to
improve the ability to cite and retrieve information effectively.

- Systematically implement standardization in data description
and exchange, such as through the use of metadata models, and
regulate data exchange processes.

- Establish clear responsibilities and roles regarding data among
librarians, IT specialists, and managers to ensure transparency.

- Strengthen data sharing and integration both nationally and
internationally. This is particularly crucial for national and
academic libraries, as data-driven decision-making improves
resource management and enhances services for library users.

The National Library and Archives of Iran has a crucial role in
preserving, organizing, and disseminating the nation's documentary
heritage. As such, it can lead to data governance and the development
of data-driven services. The library's strategic roadmap clearly
outlines its main objectives and the approaches to achieving them.
These objectives focus not only on optimizing internal processes and
enhancing information management efficiency but also on
establishing data governance and improving the quality of information
services for its user community. In an era where data is produced,
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exchanged, and consumed at unprecedented scales and speeds, a
critical question arises: How can the National Library effectively
leverage modern information management technologies to control this
vast volume of data and utilize it more effectively?

The key to effective information management lies in data
governance, which is recognized as one of the essential pillars in this
field. Data governance encompasses a set of rules, roles,
responsibilities, and organizational structures that are designed around
information processes. Its goal is to enhance data quality and
maximize the value extracted from data in accordance with the
organization's objectives.

Purpose

Various models and frameworks have been suggested for designing
and implementing data governance. While libraries, archival centers,
research institutions, and other knowledge-based organizations share
some similarities, the unique characteristics, goals, and processes of
each institution necessitate the creation of a customized roadmap.
With this in mind, the current study has been developed to identify the
components and indicators of data governance specifically for the
National Library and Archives of Iran. This objective is important for
the organization for two key reasons:

1. Developing Data-Driven Policymaking: A primary motivation for
implementing data-driven policies in a knowledge-based organization
is to identify opportunities and promote a strong commitment to
improving managerial effectiveness, enhancing productivity, and
increasing the differentiation of services and products. These goals
can only be accomplished through careful planning and the
establishment of a coherent, data-driven information policy.

2. The Necessity of Integrated Data Management: Collecting data
without a clear plan for how it should be gathered, used, securely
maintained, and leveraged is ultimately ineffective. Data must be
continually reviewed, evaluated, and utilized across all levels and
operational areas of the organization. Regardless of the industry, any
organization or stakeholder that interacts with data requires a
formalized system that includes defined rules, processes, procedures,
and clear layers of accountability
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Method

A qualitative approach and meta-synthesis method were used to
conduct this research. To identify the components and elements of
data governance, the model presented by Fathollahzadeh et al. (2024)
was considered as the basis for designing a data governance
framework. This framework was designed around five main axes:
planning, organizing, performance, implementation, and monitoring.
Then, the indicators obtained from various texts were adapted to the
processes of the National Library and Archives of Iran. The Delphi
method was used to validate the obtained components and indicators
in two rounds.

Data governance in the NLAI involves defining decision-making
rights and accountability frameworks for individuals concerning data.
It is essential for ensuring appropriate conduct in the creation, use,
control, analysis, and valuation of data within the organization. Like
many data-driven organizations, NLAI continuously manages data and
information, producing or collecting it daily. Therefore, data and
information are considered the property and assets of the organization.
However, simply storing data without a well-defined plan for ensuring
its security and usage will be ineffective. Having such a plan
establishes a framework of rules for data management, assigning
individual responsibility for specific organizational information, and
creating a common language and understanding for those who access
and use this information. Ultimately, these elements foster better
collaboration among individuals and support sound organizational
decision-making.

Findings

In this research, the key components and indicators that experts
considered essential for implementing the NLAI's data governance
program and were of high importance in the assessments were
presented in the form of a written presentation framework consisting
of 5 axes, 47 components, and 127 key indicators (Table 1).
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Table 1: Data governance axes & components in the NLAI

AXxes Components
Determining macro strategies, goals, policies, standards, and
Planning budgetary resources, metadata management, data quality, and

information security

Defining roles, responsibilities, and authority of individuals,
Organizational decision-making frameworks, and participatory mechanisms to
build culture and promote organizational coordination.

Five functional areas were determined, including the
organization's core activities, technical services and resource
protection, information dissemination, human resource
training and development, and organizational interactions.
Also, roles were determined at three levels: leadership,
operations, and user.

Organizational
Process and
Performance

Performance indicators, including data quality (accuracy,
validity, completeness, value, consistency, accessibility, up-to-
Execution focus | dateness) and data security (integrity of master data,
confidentiality, privacy, integrity of financial processes); data
lifecycle management and data flow documentation

Assessing organizational performance, security and data
Monitoring and protection metrics, and risk management and continuous

Evaluation improvement to monitor the effectiveness of the data
governance program.
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Conclusion

Data governance in the NLAI refers to the specification of decision-
making rights and accountability frameworks for individuals
regarding data, ensuring proper behavior in the creation, consumption,
control, analysis, and valuation of data within the organization. Like
many data-driven organizations, this organization continuously deals
with data and information and produces or collects data and
information daily. Therefore, data and information are considered the
property and assets of the organization. But storing data without a
predetermined plan for ensuring its security and methods of use will
be a fruitless task. Having such a plan helps to have a framework of
rules for data management. Individual responsibility for specific
organizational information; A common language and understanding
for those who access and use information. Ultimately, all of these can
lead to better collaboration between people and sound organizational
decision-making.
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Futures Studies in Library and Information Science in
Iran: Emphasizing the Causal Layered Analysis (CLA)
Method

Fateme Farkhari®, Esmaeil Vaziri?

Abstract
Purpose: Futures studies is a field that encompasses all domains of human
knowledge and scientific activity. Its outcomes can have profound and wide-
ranging impacts across these domains. As a tool for understanding future
transformations and for strategic planning, futures studies is gaining increasing
importance in the field of information science and knowledge studies. The
present study aims to explore the role and application of the Causal Layered
Analysis (CLA) method in futures studies within Iran's the domain of information
science and knowledge studies. It seeks to answer the following question: What
methodologies have been employed in this field thus far, and what is the position
of the CLA method within these studies?

Method: This study employed a systematic review method based on the
PRISMA framework. The research population included scholarly documents
published in reputable national databases such as Magiran, SID, NoorMags,
Comprehensive Portal of Humanities, Civilica, Ganj (IranDoc), and the Islamic
World Science Citation Center (ISC), without any time restrictions. Sources were
retrieved using keywords such as “futures studies,” “information science,”
“librarianship,” and “causal layered analysis.” Following initial screening based
on inclusion and exclusion criteria, a total of 66 relevant studies were selected
and analyzed.

Findings: The findings revealed that a significant portion of futures studies in the
field of information science and knowledge studies in Iran fall within the
positivist and post-positivist paradigms. These studies predominantly utilized
methods such as literature reviews, surveys, the Delphi technique, and trend
analysis, focusing on possible or preferable futures. However, they have paid
limited attention to discursive, value-based, and mythical dimensions. In contrast,
Causal Layered Analysis, which is rooted in the critical paradigm and enables the
examination of deeper layers of discourse, worldviews, and metaphors that shape
the future, was not employed in any of the reviewed studies.

Conclusion: Futures studies in Iranian information science and knowledge
studies require greater methodological diversity and the adoption of
transformative approaches. The current research landscape is largely limited to
superficial and quantitative methods, neglecting the potential of deeper, critical
methodologies such as CLA. The preference for methods like surveys, Delphi,
literature review, and trend analysis can be attributed to their simplicity, academic
acceptance, and the lack of relevant Persian-language resources. Conversely,
despite its high capacity to explore meaning, metaphor, and future-making
discourses, CLA has been overlooked due to its conceptual complexity, demand
for critical thinking, participatory nature, and the time- and resource-intensive
nature of its implementation. Expanding the use of critical approaches and
incorporating methods like CLA can contribute to a deeper understanding of
alternative futures, the design of transformative scenarios, and the development
of multi-layered and sustainable policy-making in information science and
knowledge studies. It is recommended that future studies combine quantitative
and qualitative methods, particularly by utilizing Causal Layered Analysis, to
conduct multidimensional investigations into the futures of libraries and
information systems.
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Introduction

The present study explores the status and application of the Causal
Layered Analysis (CLA) method in futures studies within the field of
Library and Information Science (LIS). The significance of this
research lies in the fact that, despite the growing attention to futures-
oriented approaches in this discipline, most studies have
predominantly relied on quantitative and positivist methods such as
Delphi and trend analysis, while neglecting deeper layers of meaning,
culture, values, and discourse that shape the future. This limitation has
created a methodological and theoretical gap in LIS futures research,
leading to a rather superficial understanding of potential and desirable
futures. Within this context, the need to employ interpretive and
multilayered approaches, such as CLA, becomes evident. By
examining multiple levels of reality, this method enables a more
comprehensive and foundational understanding of the underlying
mechanisms that construct the future. Accordingly, the main research
question is: What is the position and extent of application of the CLA
method in LIS futures studies in Iran, and how can it contribute to the
theoretical and methodological enrichment of this field?

Purpose

Futures studies, as an effective tool for understanding future
transformations and developing strategic planning, have gained
increasing importance in the field of Library and Information Science
(L1S). Accordingly, the present study aims to explore the status and
application of the Causal Layered Analysis (CLA) method in LIS
futures research in Iran. This study seeks to identify the approaches
and methods employed in LIS futures studies and to clarify the
position and potential of the CLA method in enhancing the theoretical
and methodological depth of futures-oriented research within this
discipline.

Method

In this study, a systematic review method was employed to identify
and analyze research conducted in the field of futures studies within
Library and Information Science (LIS) in Iran. The selection process
followed the PRISMA framework, encompassing four stages:
identification, screening, eligibility assessment, and final inclusion.
The research population consisted of scientific documents retrieved
from major national databases, including Maglran, SID, Noormags,
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the Comprehensive Humanities Portal, Civilica, Ganj (IranDoc), and
the Islamic World Science Citation Center (ISC). No time restrictions
were applied during the search process, and keywords such as “futures
studies,” “foresight,” “futures mapping,” “causal layered analysis,”
“library and information science,” “librarianship,” “future of LIS,”
and “future of libraries” were used. During the screening phase,
duplicate records were removed using software tools and manual
checks. Titles and abstracts were then reviewed to exclude irrelevant
studies. In the eligibility stage, the full texts of the remaining
documents were examined based on inclusion criteria—relevance to
LIS futures studies and full-text availability. Finally, eligible records
were selected, and key information such as title, publication year, and
research method was extracted into Microsoft Excel for analysis.

Findings

The findings of the systematic review indicate significant
methodological diversity in futures studies conducted within the field
of Library and Information Science (LIS) in Iran. The range of these
methods is summarized in Table 1. The literature review method was
found to be the most frequently used, primarily applied for identifying
drivers of change, trend analysis, and vision development. Following
this, survey-based and mixed-method approaches were also commonly
employed. The Delphi method was mainly used to build expert
consensus on emerging technologies, while qualitative techniques
such as interviews and thematic analysis were utilized to uncover
deeper challenges and insights. Although scenario planning appeared
in some studies, its application was relatively limited and often
integrated with other descriptive methods. Overall, most existing
studies focus on understanding “what is happening” (trends and
drivers) and “what may happen” (possible futures or scenarios), yet
they seldom address “why these particular futures are being
constructed” or “which discourses and power structures enable or
constrain these futures.” This indicates that futures research in LIS
remains largely within positivist and post-positivist paradigms,
emphasizing prediction and description rather than critical reflection
or transformation. Importantly, the analysis showed that the Causal
Layered Analysis (CLA) method—belonging to the critical paradigm
and aimed at exploring deeper layers of discourse, worldview, and
metaphor shaping the future—has not been applied in any of the
reviewed studies. This absence highlights a significant methodological
and epistemological gap in Iranian LIS futures research. Addressing
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this gap through the adoption of multilayered and critical approaches
like CLA could elevate the field from surface-level forecasting toward
transformative and reflexive future thinking, enabling a more
profound understanding of the underlying cultural and discursive
forces shaping the future of information science and libraries.

Table 1. Methods Used in Futures Studies Research in Iranian Information
Science and Knowledge Studies

Fateme Farkhari
Esmaeil Vaziri

Futures Futures
No.| Studies Source No. Studies Source
Method Method
Survey — . . . Farajlou Motlagh,
1 Literature Heézzr; ';'gggg)& 34 Sf:r?r?irr:() Moeini & Sadat
Review y g Mousavi (2024)
2 Eil::z\r/aet)lljr_e Asadnia & Dikran 35 Scenario Esmaeili et al.
- (2020) Planning (2022)
Review
3 Eil::)\rlggj r_e Gerayi, Heydari & 36 Scenario Zolfagharezadeh et
- Kookabi (2018) Planning al. (2020)
Review
Ghaffari Qadir,
4 Surve Hosseini & Hashemi 37 Scenario Roshandel
y (2018) Planning Arbatayi & Ziaei
(2013)
Nagibian, Rafiei & . .
5 Survey Eydi (2015) 38 Planning Gheysvandi (2023)
Esfandiari Planning — CrTac;ZZ?]Itr;lri
6 Survey Moghadam & Akbari | 39 SWOT . .
Bawvil (2014) Analysis | Maleki & Momeni
y (2014)
. . Ahmadian Divukti,
7 Survey Grl]\illf)ir:;;/::)(ggiz)& 40 Ext;;)?)r:gtion Razaghi &
Aghajani (2020)
. L _— Trend Analysis | Alipour Hafezi,
8 Lll?t:\r/?(t;xe '\gog&:;:::eéﬁ‘i I?;(\)lzlir)" 41 | - Scientific Yazdipur &
y Imagination Rasouli (2018)
Trend Analysis
9 Literature | Adabi & Cheshmeh 42 - Heydari &
Review Sohrabi (2020) Environmental | Hashemi (2014)
Scanning
10 Literature Azimi & Fadaei 43 Trend Analysis | Nourmohammadi
Review (2016) — Survey & Babaei (2014)
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Futures Futures
No. Studies Source No. Studies Source
Method Method
Literature Haji Ahmadi & . Heydari &
11 Review Norouzi (2014) | 44 | Trend Analysis |\ chemi (2018)
. Babaei &
12 thergture Dastaran & Maref- 45 | Trend Analysis | Nourmochammadi
Review zadeh (2022)
(2018)
. . . Azizkhani &
13 ng\r/?éue POUEZ?;??'(’ZBITZ‘S I & 46 | Trend Analysis Esmaeilpour
(2014)
14 Literature Shabani & Akbari 47 | Scientometrics Ebrahimi &
Review (2014) Asadnia (2022)
. . Pourghorban &
Literature Norouzi & . .
15 Review Khoyedaki (2014) 48 | Scientometrics Refah-Talab
(2019)
Literature | Tajabadi & Ghasemi . . Ghazavi
161 Review (2014) 49 | Sclentometrics | o asqani (2012)
Content
Analysis —
17 | Lierature o pohehi (2008) | 50 |, Factor Einollahi (2017)
Review Analysis —
Scenario
Planning
Literature
Review —
. . . Structural
18 Syster_natlc Ragabi, F_a_raj-Pahlou 51 Equation Parvin et al. (2024)
Review & Hariri (2022) .
Modeling —
Scenario
Planning
Descriptive—
. Ghanadi-Nejad, Quantitative — . .
19 S)s;(\e/?;i\tl'c Assareh & Qane’ 52 Structural Al;zz;li’emg(r)zd;)&
(2022) Equation
Modeling
Altmetrics,
Content
20 Survey — | Ragabi, Faraj-Pahlou 53 ASZ:y;'iS’ Mansour Kiaei et
Delphi & Hariri (2023) P al. (2019)
Technique,
Scenario
Planning,
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Futures Futures
No.| Studies Source No. Studies Source
Method Method
Analytical
Survey
Literature Ghanadi-Nejad, Meta- Mohammad-
. , Synthesis — Esmaeil, Raeein
21 | Review — Assareh & Qane 54
Delphi (2022) FactO( Abaror_nand &
Analysis Matlabi (2023)
29 I&'észzwrf Sheidaei, Talebpour 55 Cross-Impact Asadnia et al.
Delphi & Rezaeian (2017) Analysis (2021)
Literature
. Rezaei, Mirhosseini Review — Bashiri et al.
23 Delphi & Sepehr (2021) 56 Cross-Impact (2021)
Analysis
Literature
. Hariri & Rezaei Review — Hejazi, Heydari &
24 Delphi (2017) 57 Cross-Impact Gerayi (2020a)
Analysis
Literature
- Review —
Bakhtiari, . . .
25 Delphi Mirhosseini & 58 ?cen_arlo Hejaz, _Heydarl &
Moradi (2014) Planning — Gerayi (2020b)
Cross-Impact
Analysis
Survey —
2 Content Babaei & Afshar 59 ;'észgwrf Gerayi, Heydari &
Analysis (2014) Kookabi (2017)
Cross-Impact
Analysis
Qualitative —
Grounded Literature Mokhtari &
27 | Theory— | Alipour et al. (2022) | 60 Review — Shafie-Tabar
Content Exploratory | Samakoosh (2014)
Analysis
Qualitative — . . Literature
28 Content SOOfI(%é\IZC;I‘OUZI 61 | Review — key Her?grs)eitggt al.
Analysis technologies
Qualitative —
Grounded Tabaghi, Zarei & . .
29 Theory — Bayat (2024) 62 | Back casting | Mansourian (2014)
Thematic
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67

Futures Futures
No. Studies Source No. Studies Source
Method Method
Analysis
L Ghanadi-Nejad,
go |Qualitative =\ CC reh & Qane | 63 | CONCEPMAl | piannbaf (2014)
Interviews Analysis
(2023)
Qualitative —
Interviews — - Descriptive— .
31 Thematic Aqga-Rafiei (2019) | 64 Analytical Deyani (2014)
Analysis
Scenario
Planning — Moradmand et al. Descriptive— .
32 Thematic (2019) 65 Analytical Fadaei (2014)
Analysis
Scenario
33 Planning — | Zakeri & Goodarzi 66 Descriptive— Fadaei & Azimi
Simulation (2014) Analytical (2014)
& Modeling
Conclusion

An examination of the research methodologies used in futures studies
within the field of Library and Information Science (LIS) in Iran
shows that this domain is still in its early stages and largely relies on
quantitative and surface-level methods such as surveys, Delphi
studies, literature reviews, and trend analysis. This tendency can be
attributed to the relative simplicity and academic acceptability of these
approaches, as well as the limited availability of Persian-language
resources on more complex futures studies methods. In contrast,
Causal Layered Analysis (CLA), despite its strong potential for
exploring deeper layers of meaning, metaphor, values, and future-
shaping discourses, has not been employed in the country’s research
landscape. This gap is likely due to the method’s conceptual
complexity, its requirement for critical thinking, and its inherently
participatory and time-intensive nature. Consequently, futures studies
in Iranian LIS need methodological diversification and greater
engagement with critical and transformative approaches. The use of
methods such as Causal Layered Analysis can provide opportunities
for developing a deeper understanding of alternative futures, crafting
creative scenarios, and supporting multi-level and sustainable
policymaking in this field. Therefore, it is recommended that

Librarianship and Information Organization Studies, 37(1), Spring 2026




Fateme Farkhari
Esmaeil Vaziri

researchers in LIS futures studies integrate quantitative and qualitative
approaches and focus on multidimensional analyses of the future of
libraries and information systems, thereby advancing a holistic and
innovative perspective within the discipline.
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! Mapping the future

Z Anticipate the future

* Timing the future

* Deeping the future

® Creating Alternative

® Transforming the future
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Comparison of Alpha Wave in Different Stages of Web
Search: An Indicator for Selective Attention
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Abstract

Purpose: This research aims to understand better users' cognitive and
attentional processes during web searches and provide insights for
improving user experience.

Method: This research is fundamental in terms of its objective, quantitative
nature, and casual-comparative data collection method. Data on users' brain
waves were collected using EEG devices at different stages of web search.
The search stages included identifying information needs, query
formulation, reviewing search engine results pages (SERPs), and relevance
judgment of content pages.

Findings: The results showed that selective attention significantly differs
across various stages of web search. The highest alpha wave activity was
observed during the relevance judgment stage, while the lowest activity was
noted during the query formulation and SERP review stages. These
differences indicate changes in internal and external selective attention
levels at different stages of web search.

Conclusion: Users' external selective attention decreases while their
internal selective attention increases. Conversely, during query formulation
and SERP review, because users quickly need to select relevant items
among words and titles and engage with the search engine's interface, their
external selective attention increases and internal selective attention
decreases. This information can be used to develop more effective and user-
friendly web search technologies and to enhance user experiences in digital
environments.
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Introduction

Web search has become one of the most essential activities in
contemporary digital life, shaping how users access information, solve
problems, and make decisions in online environments. Because search
sessions usually involve large volumes of information, multiple
interface elements, and constant competition among visual stimuli,
users must continuously filter relevant from irrelevant inputs. In this
context, selective attention plays a fundamental role. It allows
individuals to focus on information that is useful for the current task
while ignoring distractions. Understanding how selective attention
changes during different stages of web search is therefore important
not only for cognitive science but also for the design of more effective
search systems and user-centered digital interfaces.

Although attention has been widely studied in psychology and
neuroscience, many conventional methods rely mainly on behavioral
measures and may not fully capture the fast and dynamic nature of
web search behavior. The stages of searching the web are cognitively
different from one another: reading the task, formulating a query,
reviewing search engine results pages, and judging the relevance of
content pages all require distinct attentional demands. For this reason,
electroencephalography (EEG) offers a valuable alternative because it
can measure brain activity in real time. In particular, alpha-band
activity has often been associated with attentional states and cognitive
processing, making it a useful indicator for investigating changes in
selective attention across web-search stages.

Purpose

The purpose of this study was to examine whether selective attention
differs across the various stages of web search and to determine
whether alpha-wave activity can serve as an indicator of these
differences. More specifically, the study aimed to compare attentional
patterns during four stages of search behavior: identifying the
information need and reading the task, formulating the query,
reviewing the search engine results page (SERP), and judging the
relevance of content pages. By doing so, the researchers sought to
better understand the cognitive processes involved in online searching
and to provide findings that could contribute to improving the
usability and effectiveness of web-search technologies.
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Method

This research was conducted as a quantitative, fundamental, and
causal-comparative study. The participants were graduate students
from Shiraz University who were selected purposively, based on the
assumption that they possessed relatively strong search skills. The
sample consisted of 12 participants, and the study included both male
and female users within the age range of 22 to 36 years.

To collect neural data, the researchers used a LiveAmp EEG
system with a 64-channel cap and a sampling rate of 250 Hz. EEG
electrodes were positioned according to the 10-20 international
system. Participants completed web-search tasks in Google using the
Chrome browser, while their brain activity was recorded continuously.
The search process was divided into several stages, including reading
the task, formulating the search query, reviewing search results, and
evaluating the relevance of retrieved pages.

The recorded EEG signals were exported in EDF format and
processed using MNE-Python. Preprocessing steps included channel
removal, band-pass filtering from 1 to 45 Hz, independent component
analysis (ICA) for artifact removal, baseline correction, and power
spectral density estimation using the multitaper method. The alpha-
band relative power was then calculated. To test whether selective
attention varied across stages, the researchers used repeated-measures
analysis of variance (ANOVA).

Findings

The results showed that selective attention differed significantly
across the stages of web search. Alpha-wave activity was not constant
during the search process, but instead varied according to the
cognitive demands of each stage. The highest alpha activity was
observed during the relevance judgment of content pages. In contrast,
the lowest alpha activity appeared during query formulation and SERP
review.

These findings suggest that attentional focus changes in
meaningful ways as users move through different parts of the search
process. The researchers interpreted the higher alpha activity during
relevance judgment as reflecting stronger internal selective attention,
which may occur when users are evaluating and comparing
information more deeply. On the other hand, the lower alpha activity
during query formulation and SERP review was interpreted as
reflecting greater external selective attention, because users must
attend closely to words, titles, snippets, and interface elements while
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rapidly selecting relevant cues from the screen.

In other words, the findings indicate that search behavior is
cognitively dynamic. Some stages require more inward-focused
evaluation, while others demand outward-directed scanning and
selection. This pattern demonstrates that the attentional demands of
web search change from one stage to another rather than remaining
stable throughout the task.

Conclusion

This study concludes that selective attention is stage-dependent during
web search and that alpha-wave activity can be used as a meaningful
indicator of these attentional shifts. When users judge the relevance of
retrieved content, internal attention appears to increase, whereas
during query formulation and SERP review, external attention
becomes more prominent. These results provide evidence that the
cognitive processes underlying web search are more complex than can
be captured by simple behavioral measures alone.

From an applied perspective, the findings may help designers and
researchers develop more user-friendly search interfaces, improve
information-retrieval systems, and support more effective digital
interactions. By identifying how attention changes across search
stages, the study contributes to a deeper understanding of user
behavior in online environments and offers a foundation for future
research on cognition, attention, and human-computer interaction.
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Digitization Status of Manuscripts in Iranian
Collections: A Comparative Study

Shiva Fathi'®, Reza Maleki?(®, Esmat Momeni*{,
Ehsan Rouhi*

Abstract
Purpose: The present study was conducted to investigate the status of
manuscript digitization across major national Collections in comparative
framework. The digitization status was examined in terms of the quantitative
progress of manuscripts digitization; the processes of evaluation, selection and
preparation, the tools, technologies and technical operations for digital
conversion, as well as editing and quality control of digitized manuscripts, and
their cataloging.
Method: This research employs a comparative study method based on George
Brady’s four-stage model. The comparative method was selected due to its
ability to provide comprehensive and analytical comparisons and its suitability
to both quantitative and qualitative research. The study examined six major
national Collections, selected through purposive, Delphi, and convenience
sampling. Data were collected using a researcher-designed checklist, whose
validity was confirmed by five experts in the field of digitization. Collected
data were categorized according to specific indicators for each research
question and the criteria associated with each indicator. To facilitate
comparison, the data were organized into tables, each dedicated to an indicator.
Finally, the Collections were compared based on these data; their strengths and
weaknesses were identified, and common patterns or significant differences
were extracted.
Fingings: Out of the 179,000 manuscripts preserved in the studied Collections,
132,900 had been digitized at the time of the research (2024). The highest
performance in quantitative progress belonged to the Astan Quds Razavi
Libraries, Museums, and Documents Center, with an annual average of 3,333
manuscripts, while the lowest performance was observed at the Ayatollah
Marashi Najafi Library, with an average of 577 manuscripts per year. The
diversity in methods used in formulating the indicators and criteria for selecting
manuscripts reflects the specific objectives and organizational structures. Some
Collections have based their selection on the physical criteria of the
manuscripts, while others have adopted a more systematic and comprehensive
approach. In some Collections, the processes of detaching bindings, flattening
pages, repairing damages, and maintaining page order were carried out with
high precision. In contrast, others have prioritized speed and volume of output.
All Collections have emphasized the production of color images. However, the
absence of a unified standard for file formats has led to inconsistencies in
archival storage and presentation formats. Editing methods also vary among the
examined repositories, and there is a clear weakness in the application of
modern metadata and content standards for metadata creation.
Conclusion: Consistent with the study’s findings and their comparison with
previous research, the digitization of manuscripts in great national Collections
shows a growing yet heterogeneous trend. Despite technological advances
within these repositories, persistent challenges remain—including the lack of
unified standards for file formats and metadata, variability in image quality,
and limited resources. It is therefore recommended to undertake targeted
investments in infrastructure and to develop national frameworks to enhance
coordination, preservation, and access.
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Introduction

Digitization of manuscripts, as an efficient and novel solution for
enhancing preservation and facilitating access, rests upon the
shoulders of their custodians, particularly cultural heritage institutions.
Cultural heritage institutions, comprising libraries, museums, and
archives, as the primary guardians of manuscripts, are obligated to
prevent physical damages caused by environmental and human factors
by preparing and producing digital versions. Furthermore, these
institutions must provide manuscript access on appropriate platforms,
enabling metadata and content retrieval, as well as simultaneous
access for researchers and enthusiasts worldwide; thus fulfilling their
cultural mission beyond geographical boundaries. Additionally,
developing and adhering to technical digitization methods by these
organizations ensures that the valuable content of manuscripts remains
accessible to future generations in the best possible manner.
Therefore, it is essential to pay special attention to the status of
manuscript digitization in major cultural heritage institutions of the
country.

Method

This research employs a comparative study method based on George
Brady’s four-stage model. The comparative method was selected due
to its ability to provide comprehensive and analytical comparisons and
its suitability to both quantitative and qualitative research. The study
examined six major national Collections, selected through purposive,
Delphi, and convenience sampling. Data were collected using a
researcher-designed checklist, whose validity was confirmed by five
experts in the field of digitization. Collected data were categorized
according to specific indicators for each research question and the
criteria associated with each indicator. To facilitate comparison, the
data were organized into tables, each dedicated to an indicator.
Finally, the Collections were compared based on these data; their
strengths and weaknesses were identified, and common patterns or
significant differences were extracted.

The repositories studied in this research were selected based on
purposive sampling. Considering the objective and scope of the
research, collections possessing more than 5,000 manuscripts,
thematic, linguistic, temporal, and spatial diversity, and holding high
cultural, historical, national, and religious value were prioritized for
selection. It is noted that collections lacking an active
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digitization/scanning unit or section, or the necessary readiness for
cooperation, were not included in the sampling process of this study.
Ultimately, 8 repositories were selected. The final samples consisted
of 6 major manuscript repositories of the country including:

"The Organization of Libraries, Museums and Documents Center
of Astan Quds Razavi", "The Malek National Library and Museum
Institution”, "The Central Library and Documentation Center of the
University of Tehran™, "The National Library and Archives of Iran",
"The Ayatollah Boroujerdi Library (Great Mosque of Qom)", and
"The Avyatollah Marashi Najafi Library of Qom". Data for this
research were collected using a researcher-made checklist. This
checklist was prepared in consultation with digitization experts based
on the indicators considered in the research questions. Furthermore,
reviewing studies and questionnaires related to the present research
proved useful in completing this checklist. The face and content
validity of this checklist were evaluated by 5 professors in the field of
digitization.

Findings

Status of Evaluation and Selection of Manuscripts for Digitization
Unlike other repositories examined, the Ayatollah Marashi Najafi
Library and the Ayatollah Boroujerdi Library of Qom have not
developed digitization indicators and policies. Regarding the
Ayatollah Marashi Najafi Library of Qom, it was stated that cataloged
manuscripts, provision of services to visitors, and user demand are
priorities for selection in this repository. Additionally, the Ayatollah
Boroujerdi Library has placed the digitization of all existing
manuscripts in this collection immediately upon entry into the
collection as its selection criterion. The National Library and Archives
of Iran has also considered only the criterion of user demand.

The Central Library and Documentation Center of the University
of Tehran has stated that in the early years of manuscript digitization,
multiple factors played a role in the selection process. These factors
included scanner limitations, the degree of rarity and uniqueness of
the wversion, the extent of serious damages incurred, and the
authenticity of the manuscript. Furthermore, the Organization of
Libraries, Museums and Documents Center of Astan Quds Razavi,
alongside other selection criteria for manuscript digitization,
emphasized manuscripts annotated by scholars and the evaluation of
the rarity degree of these works. Possessing visual and exhibition
values of manuscripts was also among the criteria of the Malek
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National Library and Museum Institution for selecting manuscripts for
digitization.

Status of Manuscript Preparation for Digitization

The Ayatollah Marashi Najafi Library of Qom, Ayatollah Boroujerdi
Library, and the National Library and Archives of Iran do not perform
the binding separation process. Also, the Ayatollah Boroujerdi Library
does not execute the leaf flattening and damage restoration stages. On
the other hand, the The Malek National Library and Museum
Institution has stated that it performs binding separation only when
necessary and without creating changes.

The Central Library and Documentation Center of the University
of Tehran has stated that manuscripts are digitized based on number
and order (from one to end), and after scanning, the editing process
and removal of duplicate files are performed on written CDs and
DVDs, and currently, source information is stored on several servers.
Also, in the Organization of Libraries, Museums and Documents
Center of Astan Quds Razavi, pest control and prioritization for
manuscript digitization are also performed. Meanwhile, the Malek
National Library and Museum Institution, the National Library and
Archives of Iran, and the Ayatollah Boroujerdi Library do not perform
binding separation, and the Ayatollah Boroujerdi Library does not
perform leaf flattening and damage restoration.

Tools and Technologies for Conversion to Digital Version

The Central Library and Documentation Center of the University of
Tehran has the greatest diversity in using various types of scanners;
whereas the Ayatollah Boroujerdi Library, the Malek National Library
and Museum Institution, and the National Library and Archives of
Iran have used only two types of scanners. Due to the non-use of
scanners in the Organization of Libraries, Museums and Documents
Center of Astan Quds Razavi and the Ayatollah Marashi Najafi
Library, none of the scanners mentioned in this research were used in
these two repositories.

Among these, the Central Library and Documentation Center of
the University of Tehran, the National Library and Archives of Iran,
the Organization of Libraries, Museums and Documents Center of
Astan Quds Razavi, and the Ayatollah Boroujerdi Library have used
two storage tools, with the SAN tool being common among them.
Other repositories have utilized only one storage tool. Cloud storage
tools were not used in any of the repositories. Additionally, they
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initially use internal hard drives and then use the aforementioned
storage tools for storing manuscript images.

The studied repositories have acted almost similarly regarding
technical operations for converting versions to digital versions; but in
some instances, including selecting appropriate scanners, optical
character recognition (OCR) processing, and text marking, distinct
actions have been taken. According to these data, imaging of
manuscripts is performed from the original version and reproduction,
and only the Organization of Libraries, Museums and Documents
Center of Astan Quds Razavi and the Ayatollah Boroujerdi Library do
not use reproduction. Of course, the Malek National Library and
Museum Institution has stated that it uses reproductions for imaging
and digitization of manuscripts only in some cases. Also, the Central
Library and Documentation Center of the University of Tehran uses
two types of microfilm and microfiche reproduction in imaging; while
other repositories have not used any type of reproduction. Meanwhile,
all repositories have provided digitized images in color quality.

The Central Library and Documentation Center of the University
of Tehran, in addition to the DOC formatting standard, uses the JPEG
formatting standard; the National Library and Archives of Iran uses
the TIFF formatting standard for master versions and the JPEG
formatting standard for display versions; and the Malek National
Library and Museum Institution cites TIFF, RAW, and JPEG
formatting standards as the formatting standards used by this
repository. The Malek National Library and Museum Institution has
also used the DOC formatting standard. Only the Ayatollah
Boroujerdi Library has used the PDF formatting standard.

Technical Quality of Digitized Manuscripts

The highest resolution of display versions belongs to the Ayatollah
Marashi Najafi Library and the Malek National Library and Museum
Institution, and the lowest resolution belongs to other studied
repositories. The highest resolution of archival versions belongs to the
Organization of Libraries, Museums and Documents Center of Astan
Quds Razavi, and the lowest resolution relates to the Central Library
and Documentation Center of the University of Tehran. Also, the
Malek National Library and Museum Institution performs image
scanning with the highest quality and the Ayatollah Boroujerdi
Library with the lowest quality compared to others. Regarding camera
quality, the difference among repositories is considerable.
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Status of Editing and Correction of Digitized Manuscripts

The Central Library and Documentation Center of the University of
Tehran, the Malek National Library and Museum Institution, and the
National Library and Archives of Iran have undergone all stages
mentione. The other three repositories have undergone all processes
and differed only in the stage of adding watermarks. Of course, the
Ayatollah Boroujerdi Library does not perform correction of
unreadable pages. Meanwhile, the National Library and Archives of
Iran has stated that in the texture of manuscripts, manipulation and
image clarity improvement should not be performed, and also, adding
watermarks is performed only for the display version.

Status of Descriptive Data and Cataloging of Digitized Manuscripts
The Malek National Library and Museum Institution and the National
Library and Archives of Iran were common in using the Anglo-
American Cataloguing Rules (AACR) content standard, and the
traditional approach was also prevalent between the Ayatollah
Marashi Najafi Library and the Ayatollah Boroujerdi Library. The
Resource Description and Access (RDA) standard, as a modern
alternative edition of Anglo-American, was used only by the Central
Library and Documentation Center of the University of Tehran.
Among the repositories, the MARC format had the most usage
compared to other metadata standards, and the Dublin Core and
MODS standards were each used in only one repository.

Conclusion

In summary, the present study, through a comparative examination of
the status of manuscript digitization in six major repositories of the
country, showed that each repository possesses different and
sometimes similar quantity and quality in digitization. According to
the research findings and their comparison with previous studies,
manuscript digitization in major repositories of the country shows a
growing but heterogeneous trend. Although the expansion of the use
of digital equipment and the provision of color images indicates
technological advancements, the lack of unified standards in file
formats and metadata, significant differences in image quality among
repositories, and financial and human resource limitations have
hindered achieving full integrity and efficiency in the digitization
process. To overcome these obstacles, it is suggested that centralized
and planned policy-making be adopted, including targeted investment
in technical and storage infrastructures, formulation of national and
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coordinating frameworks for metadata and technical standards, and
strengthening human capacity through specialized training and
experience exchange among institutions. Such an approach, while
respecting the operational independence of each repository and the
possibility of adopting local solutions commensurate with specific
conditions, can significantly improve coordination, preservation, and
access to digitized manuscripts.
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Identifying the Dimensions of Artificial Intelligence
Literacy and Proposing a Conceptual Framework for
Its Instruction: A Systematic Review

Davoud Haseli*

Abstract

Purpose: In the era of rapidly expanding artificial intelligence (Al) technologies,
Al literacy has emerged as a critical necessity of the 21st century. Research
emphasizes the importance of equipping citizens—especially non-experts—with
the knowledge, skills, and values needed to interact with Al technologies in an
informed, effective, and ethical manner. The present study aims to identify the
dimensions of Al literacy and to propose a conceptual framework for its
Instruction through a systematic review of the literature.

Method: This applied research was conducted using a systematic literature
review methodology based on the framework proposed by Kitchenham and
Charters. The review process included three main stages: planning the review,
conducting the review, and reporting the findings. A citation-based search
strategy was applied in the Scopus database to retrieve comprehensive and
relevant sources. After applying inclusion and exclusion criteria and validating
the sources, 60 full-text studies published between 2020 and 2025 were selected.
Reliability checks were conducted to ensure the validity of the extracted codes
and their categorization.

Findings: Ten core dimensions of Al literacy were identified: understanding the
structure and functioning of Al technologies, practical skills in using Al tools,
critical evaluation and interpretation of Al outputs, ethical literacy in Al usage,
socio-cultural and political awareness of Al implications, career readiness and
professional responsibility in the Al era, computational and algorithmic thinking,
inquiry-based learning and research with Al, metacognition and higher-order
thinking in Al interaction, and self-efficacy and motivation in engaging with Al.
The proposed educational framework is structured into four layers. The first
layer, Cognitive-Technical, forms the foundation for users’ technical and
theoretical understanding of Al. The second layer, Analytical-Functional,
emphasizes practical empowerment through the use of Al tools, problem-solving,
and computational thinking. The third layer, Ethical-Social, strengthens cultural
awareness, ethical responsibility, and critical sensitivity to algorithmic bias and
social consequences. The fourth layer, Metacognitive-Developmental, focuses on
self-assessment, lifelong learning, inquiry-driven engagement, career-oriented
future thinking, and sustained motivation to adapt to ongoing developments in
Al.

Conclusion: The findings indicate that Al literacy is a multidimensional concept
that goes beyond technical understanding. Each layer of the proposed framework
addresses distinct aspects—from foundational knowledge and practical skills to
ethical awareness and self-directed learning. While prior research has addressed
these dimensions individually, a cohesive, pedagogically grounded, multilayered,
and adaptable framework has been lacking. The proposed model integrates
cognitive, functional, ethical, social, metacognitive, and motivational elements
and offers adaptability across educational levels, cultural contexts, and
professional domains. It serves as both a theoretical foundation and a practical
tool for designing Al literacy programs in schools, universities, and public
education. This framework supports a more inclusive and future-oriented
approach to Al education by addressing the needs of diverse learners. Future
studies are recommended to evaluate the framework’s pedagogical impact,
develop assessment instruments for each dimension, and explore its effectiveness
in various educational systems and learning environments.
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Introduction

Artificial intelligence (Al), as one of the major branches of science
and engineering, has brought profound transformations to everyday
life and diverse scientific and social domains through technologies
such as machine learning and natural language processing. This
expansion highlights the necessity of Al literacy education—Iliteracy
that goes beyond technical skills and encompasses the ability to
critically engage with, evaluate, and responsibly utilize intelligent
technologies.

Despite research efforts, significant gaps remain in this field.
Most studies have focused on technical and cognitive dimensions,
while essential aspects such as inquiry, metacognition, self-efficacy,
and socio-cultural awareness have received less attention. Moreover,
existing educational initiatives are often limited to specific groups,
such as computer science students, and lack a comprehensive,
multilayered framework for educating the general public. In the
context of rapid technological change, the absence of such a
framework hinders inclusive and responsible education.

Purpose

The aim of this study is to identify the key dimensions of Al literacy
and propose a comprehensive and integrative framework for its
education. This framework organizes relevant knowledge, skills, and
attitudes and can be localized across different cultures and
communities. It is intended to serve as a guide for policymakers,
educators, and researchers in promoting Al literacy and ensuring
responsible use of intelligent technologies in society.

Method

This applied study employed a systematic literature review. The
Kitchenham and Charters (2007) framework was adopted to ensure a
neutral and comprehensive process from planning to reporting.

In the design phase, the need for the study was established, as
previous reviews had not fully addressed Al literacy dimensions. The
main research questions were defined: What are the dimensions of Al
literacy, and what is the optimal framework for its education? Scopus
was selected as the primary database, with inclusion criteria requiring
direct relevance to Al literacy, publication in reputable journals, and
availability in English or Persian.

In the resource review phase, a systematic search using the
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keywords Al literacy and artificial intelligence literacy retrieved 376
articles. These were screened in seven stages, from title and abstract
review to the removal of outdated or duplicate studies. Ultimately, 60
articles published since 2020 were selected for analysis. Extracted
data focused on Al literacy dimensions, categorized using a structured
worksheet. Validation was conducted by independent experts,
confirming approximately 90% overlap with the researchers’
classifications.

In the reporting phase, findings were analyzed and synthesized
into a framework addressing the research questions.

Findings

Table 1 presents the dimensions of Al literacy based on a systematic
review of 60 scholarly articles. Ten key dimensions of Al literacy
were identified.

Table 1. Dimensions of Artificial Intelligence Literacy

Dimension Description
Includes fundamental concepts such as machine
Understanding the learning, supervised learning, classification,
structure and technical | regression, clustering, algorithms, data mining, and the
functioning of Al functioning of large language models (LLMs) and

large multimodal models (LMM:s).

The ability to use, adapt, and design educational or
practical activities with Al tools in everyday life,
education, research, and professional contexts.

The ability to analyze performance, identify
advantages and limitations, assess accuracy, bias, and
reliability of Al outputs across different domains.
Understanding and analyzing ethical issues such as
algorithmic bias, privacy, transparency, accountability,

Practical skills in using
Al tools

Critical analysis and
evaluation of Al outputs

Ethical literacy in Al

use and the social implications of Al applications.
Awareness of social, Examining the impacts of Al on society, culture,
cultural, and political | justice, policymaking, and digital inequality at local
contexts of Al and global levels.
Career readiness and Understanding the impact of Al on future jobs,
professional required skills, professional responsibilities, and the
responsibility in the Al | role of humans in collaboration with Al.
era

The ability to conduct logical analysis, algorithm
design, modeling, and problem-solving using digital
technologies and Al.
Inquiry literacy and Curiosity, questioning, and engaging with Al to
research-based learning | explore data, analyze, and generate knowledge in
with Al research and educational processes.

Computational and
algorithmic thinking

Librarianship and Information Organization Studies, 37(1), Spring 2026



Dimension Description
Metacognition and The ability to evaluate one’s own knowledge, reflect,
higher-order thinking in | and regulate learning strategies for effective and
Al interaction sustainable use of Al.
Self-efficacy and Belief in the ability to learn and use Al, interest,
motivation in Al motivation for continuous engagement, and acceptance
interaction of technology in personal and professional life.

This table illustrates a comprehensive set of knowledge, skills, and
attitudes essential for living and working in the age of intelligent
technologies. These dimensions encompass understanding technical
concepts such as machine learning and algorithms, practical skills in
using and evaluating Al tools, and attention to ethical issues such as
transparency, privacy, and social responsibility. Additionally,
awareness of social and cultural contexts, career readiness,
computational thinking, inquiry literacy, metacognition, and finally
self-efficacy and motivation in engaging with technology are integral
components of this framework. Together, these dimensions provide a
multidimensional and dynamic picture of Al literacy that can serve as
a foundation for designing educational programs and empowering
citizens.

Conceptual Framework for Al Literacy Education

Based on the identified dimensions of Al literacy, a conceptual
framework for Al literacy education was developed in four layers,
along with the required competencies and skills (Table 2).

Table 2. Conceptual Framework for Al Literacy Education

Layer Title Competencies and Skills
»  Fundamental concepts of Al (machine
learning, algorithms, data mining,
Cognitive-Technical neural networks, large language
1 (Foundational knowledge models, and large multimodal models)
and structural *  Understanding the functioning of
understanding) intelligent systems and Al tools
e Distinguishing between intelligent and
non-intelligent technologies
» Practical use of Al tools in education,
Analytical-Application research, and everyday life
5 (Application, evaluation, |+ Analyzing and evaluating Al outputs,
and computational identifying bias and limitations
thinking) e Computational thinking, algorithm
design, and problem-solving
3 Ethical-Social e Understanding ethical issues: privacy,
(Responsibility, cultural transparency, algorithmic bias
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Layer Title Competencies and Skills
awareness, and digital e Awareness of social, cultural, and
citizenship) political implications of Al

e  Professional responsibility and
participation in ethical technology
development

e  Self-assessment of knowledge and

Metacognitive- regulation of learning pathways
Developmental e  Curiosity, inquiry, and research-based
4 (Continuous learning, learning with Al
motivation, and future o Self-efficacy in engaging with
orientation) technology and career planning in the
Al era
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The dimensions of Al literacy are organized into four main layers. The
first layer, Cognitive-Technical, focuses on understanding
fundamental concepts such as machine learning, algorithms, data
mining, and Al tools, serving as the foundation for higher levels of
learning. The second layer, Analytical-Application, emphasizes the
development of practical skills and problem-solving, including the
ability to use Al tools in education, research, and decision-making, as
well as computational thinking. The third layer, Ethical-Social,
highlights the cultivation of responsible attitudes and cultural
awareness, addressing issues such as privacy, digital justice, and the
social and political implications of Al. Finally, the fourth layer,
Metacognitive-Developmental, addresses self-assessment, learning
management, inquiry, intrinsic motivation, and career readiness in the
digital age.

Conclusion

Through a systematic review of 60 articles, this study identified ten
core dimensions of Al literacy and synthesized them into a four-layer
framework. Each layer addresses essential aspects of citizen
empowerment in the Al era: foundational knowledge, practical skills,
ethical awareness, and self-directed development. The framework
integrates knowledge, skills, human values, and self-regulation,
offering a comprehensive and flexible model rooted in scientific
literature and responsive to educational needs. Its distinctive
contribution lies in emphasizing overlooked dimensions such as
motivation, inquiry, and socio-cultural contexts, distinguishing it from
one-dimensional models. This framework can guide educators,
policymakers, and researchers in designing inclusive Al literacy
programs and fostering responsible engagement with intelligent
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Intellectual Property Rights Framework for Data
Transfer in Management Information Systems: A
Systematic Review
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Abstract

Purpose: This study aims to identify the appropriate intellectual property
legal framework for data transfer in management information systems (MIS)
and analyze related intellectual property rights. Given the digital
transformation and the importance of data as strategic assets, the need to
develop a comprehensive framework for the safe and legal transfer of data in
organizations is increasingly felt.

Method: This research is of an applied-developmental type with a qualitative
approach and a systematic literature review method was used to collect data.
After searching in reputable databases such as ScienceDirect, IEEE,
ProQuest, Irandoc and ISC with relevant keywords, then based on the
systematic review steps and the elimination of irrelevant items in three stages
of studying the title, abstract and full text, 23 texts (books, articles and
reports) were selected and analyzed based on precise criteria (the presence of
keywords in the title, main keywords in the text, and language restrictions).
Qualitative content analysis was conducted using the summary and coding
method, with a coefficient of agreement between coders (Krippendorff alpha)
of 0.88.

Findings: The legal framework for data transfer in MIS includes five main
dimensions: privacy laws, data security laws, data sharing laws, cross-border
data transfer laws, and accountability and responsibility laws. Also, five
related intellectual property rights components were identified: copyright,
patent, trademark, design, and trade secret.

Conclusion: This study shows that effective data transfer management in
MIS requires simultaneous attention to legal, security, and technical
dimensions. The proposed framework can help organizations design data
transfer policies, reduce legal risks, and improve intellectual property
protection. Given the dynamism of digital technologies, continuous updating
of this framework and education of stakeholders (managers, IT professionals,
and regulators) are essential. It is recommended that organizations take
practical steps to comply with this framework by developing specific
guidelines and conducting periodic audits.
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Introduction

In the digital age, Management Information Systems (MIS) have
become fudamental pillars of organizational and societal
transformation, crucial for enhancing decision-making, productivity,
and internal and external interactions. As data evolves into a strategic
asset of immense value, its transfer within and between organizations
via MIS presents unprecedented legal and security challenges. Central
among these is the protection of Intellectual Property Rights (IPR),
which are now recognized as critical intangible assets driving
economic and technological development. The intersection of data
flow and intellectual property in MIS creates a complex landscape
where issues of privacy, security, and proprietary innovation
converge. Existing literature often addresses either the technical
implementation of MIS or the theoretical aspects of IPR in isolation,
leaving a significant gap concerning the specific legal frameworks
governing data transfer while safeguarding intellectual property. This
gap is particularly evident in contexts requiring a harmonized
approach to legal, security, and technical dimensions. Therefore, this
study aims to systematically identify and synthesize a comprehensive
legal and IPR framework tailored for data transfer within MIS,
addressing this critical research void and providing actionable insights
for organizations navigating the digital economy.

Purpose

The primary objective of this applied-developmental research is to
identify a suitable intellectual property legal framework for data
transfer in Management Information Systems (MIS) and to analyze
the related intellectual property rights. The study is driven by the
pressing need for organizations to establish secure and lawful data
transfer protocols in an era of rapid digital transformation. It seeks to
answer two fundamental research questions: First, what is the possible
legal framework for data transfer in MIS? Second, what are the
intellectual property rights associated with data transfer in these
systems? By addressing these questions, the research aims to provide
a structured guideline that helps organizations design effective data
transfer policies, mitigate legal risks, and enhance the protection of
their intellectual assets. The ultimate goal is to bridge the gap between
theory and practice, offering a roadmap for managers, IT
professionals, and policymakers to foster innovation and productivity
while ensuring legal compliance and robust IPR protection.
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Method

This research adopts a qualitative approach, utilizing a systematic
literature review methodology for data collection. The process began
with a comprehensive search across reputable international and
domestic databases, including ScienceDirect, IEEE, ProQuest,
IranDoc, and ISC. The search was conducted using a defined set of
keywords such as "Intellectual Property Rights,” "Data Transfer,"
"Management Information Systems," "Privacy Protection,"” and "Legal
Framework." The initial search yielded 138 texts, including scientific
reports, theses, articles, and books. These were then subjected to a
rigorous, multi-stage filtering process based on precise inclusion
criteria: the presence of keywords in the title, the inclusion of main
keywords in the text, and language restrictions (English or Persian).
This process involved screening titles, abstracts, and finally, the full
texts, resulting in the selection of 23 primary texts for in-depth
analysis. A qualitative content analysis was performed using a
summary and coding method. To ensure reliability, the coding process
was repeated by an external specialist, and the inter-coder agreement
was calculated using Krippendorff's alpha, yielding a high coefficient
of 0.88, which confirms the consistency and trustworthiness of the
analysis.

Findings

The systematic analysis revealed a multi-faceted framework essential
for governing data transfer in MIS. The findings are structured into
two primary areas: the legal dimensions of data transfer and the
components of intellectual property rights involved.

1. Legal Framework for Data Transfer: The study identified
five key legal dimensions that constitute the foundational
framework for data transfer in MIS:

Privacy Protection Laws: These laws, such as the EU's General Data
Protection Regulation (GDPR), ensure the confidentiality of personal
information and impose restrictions on data access and processing.
Data Security Laws: This dimension encompasses standards and
regulations, like the NIST cybersecurity framework in the United
States, which mandate the implementation of measures for the secure
and confidential transmission of information.

Data Sharing Laws: These govern the exchange of data between
organizations, with specific applications in sectors like healthcare,
outlining the conditions and limitations for such sharing.
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Cross-Border Data Transfer Laws: These address the legal
restrictions and requirements for transferring citizen data across
national borders, a critical issue in globalized operations.
Accountability and Liability Laws: This dimension defines the
responsibilities and penalties for entities involved in data breaches or
other violations of data transfer regulations.

2. Intellectual Property Rights Components: The research
delineated five main components of IPR that are directly
relevant to data and innovations within MIS:

Copyright: Protects data compilations, software code, and associated
documentation under national and international laws like the Berne
Convention.

Patent Rights: Safeguards technical inventions and novel innovations
in the design and implementation of MIS components.

Trademark Rights: Secures brand-related elements such as names,
logos, and symbols associated with information systems, fostering
brand identity and trust.

Design Rights: Covers the protection of the visual and functional
design aspects of system interfaces and hardware.

Trade Secrets: Protects strategic, non-public technical and business
information embedded within MIS from unauthorized disclosure.

The findings underscore that data and systems within MIS can
simultaneously fall under multiple, overlapping legal and IPR
regimes, necessitating a holistic and integrated management approach.
Conclusion: This study concludes that effective management of data
transfer in Management Information Systems requires a synergistic
focus on legal, security, and technical dimensions. The proposed five-
dimensional legal framework, coupled with the five-component IPR
structure, provides a comprehensive blueprint for organizations and
policymakers. This integrated approach is vital for designing robust
data transfer policies, reducing legal exposure, and maximizing the
value of intellectual property assets. The research highlights that a
strong legal framework is ineffective without robust security controls
(e.g., encryption, access management), and advanced technological
implementations are risky without strict adherence to legal mandates.
Therefore, continuous dialogue between legal, IT, and cybersecurity
units within an organization is imperative. Given the dynamic nature
of digital technologies, the proposed framework is not static; it
requires periodic updates and stakeholder education to remain
relevant. Practical recommendations derived from the findings include
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developing organization-specific IPR policies for MIS, conducting
regular staff training on data protection and IPR, and implementing
periodic audits to ensure compliance. This study contributes to both
theoretical and practical domains by offering a systematic,
interdisciplinary framework that can guide future research and inform
the development of agile legal systems suited for the digital era.

Intellectual Property Rights Framework Related to Management Information
Systems Data Transfer

Extracted
Component Component Present in Text
(Final Text (Initial Concept)
Component)
Protection of intellectual | O'Sullivan, M. J. (2000).
property rights for data, | International copyright: protection
software, and | for copyright holders in the Internet
documentation related to | age. NY Int'l L. Rev., 13, 1.
information systems, | Leaffer, M. A
including laws such as | (2019). Understanding  copyright
national and international | law. Carolina Academic Press.
Copyright | copyright laws like the | Fiesler, C., Feuston, J. L., &
U.S. Copyright Act and | Bruckman, A. S. (2015, February).
the Berne Convention. Understanding copyright law in
online  creative =~ communities.
In Proceedings of the 18th ACM
conference on computer supported
cooperative  work &  social
computing (pp. 116-129).
Protection of inventions | Ailia, M. J., Thakur, N., Abdul-
and technical innovations | Ghafar, J., Jung, C. K., Yim, K., &
in the design and | Chong, Y. (2022). Current trend of
implementation of | artificial intelligence patents in
information systems is | digital pathology: a systematic
important. evaluation of the patent
landscape. Cancers, 14(10), 2400.
Benjamens, S., Dhunnoo, P,
Gorog, M., & Mesko, B. (2023).
Patent Forecas?ing artificial intelligenqe
trends in health care: systematic
international patent analysis. JMIR
Al, 2(1), e47283.
Czarnacka-Chrobot, B. (2009).
Standardization of software size
measurement. In Internet—
Technical Development  and
Applications (pp. 149-156). Berlin,
Heidelberg: Springer Berlin
Heidelberg.
Trademark | Protection of names, | In, S. (2002). Death of a trademark:
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Extracted
Component Component Present in Text
(Final Text (Initial Concept)
Component)
signs, and trademarks | genericide in the digital age. Rev.
related to information | Litig., 21, 159.
systems encourages their | Locke, S. D. (2017). Trade Dress in
inclination to transfer | the Age of E-Commerce: The
data. Challenge of Protecting the "Look
and Feel" of Websites and Mobile
Apps. Alb. LJ Sci. & Tech., 27,
213.
Krob, N. J. (2015). Protecting
Business in the Digital Age: A New
Perspective on Trademark Law and
Keyword Advertising. Drake L.
Rev., 63, 947.
Ginsburg, J. C., Litman, J., &
Kevlin, M. L. (2001). Trademark
and unfair competition law: cases
and materials (p. 689). Foundation
Press.
National design | Jensen, T. E., Birkbak, A., Madsen,
registration laws, such as | A. K., & Munk, A. K. (2021).
the UK's Registered | Participatory Data Design: Acting
Design Right | Designs Act, emphasize | in a digital world. In Making &
the protection of the | Doing: Activating STS through
designs and appearance | Knowledge Expression and
of information systems. Travel (pp. 117-136). MIT press.
National laws for the | Ettredge, M., Guo, F., & Li, Y.
protection  of  trade | (2018). Trade secrets and cyber
Trade secrets, such as the U.S. security_ breaches. JOL_JrnaI _ of
Secrets Defend Trade Secrets | Accounting and Public Policy,
Act, are among | 37(6), 564-585.
intellectual property
laws.
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Analysis of Gamification in Persian- and English-
Language Children’s Reading Applications

Fatemeh (Venus) Bayatpour(?, Mohsen Haji Zeinolabedini? @
Mehdi Shaghaghi®

Abstract

Purpose: This study aims to examine the extent to which gamification
elements are employed in Persian- and English-language reading applications
for children. Considering the role of gamification in enhancing user
motivation and engagement, the research seeks to identify the current status
and existing shortcomings in the design of these applications.

Method: This study is evaluative in nature and applied in terms of purpose,
and it was conducted in four phases. In the first phase, through content
analysis of 56 scholarly sources published between 1990 and 2025, key
gamification elements were identified and integrated with the Octalysis
motivational framework. In the second phase, an evaluation checklist was
developed and validated. In the third phase, 130 children’s reading
applications (65 Persian-language and 65 English-language) were identified.
Finally, in the fourth phase, the selected applications were analyzed using the
finalized checkilist.

Findings: The findings indicated that the use of gamification elements was
substantially more prevalent in English-language applications than in
Persian-language ones. In the Epic Meaning, Achievement, Feedback, and
Ownership drivers, English apps accounted for 24.62 percent, 33.85 percent,
29.23 percent, and 58.46 percent respectively, whereas the corresponding
values for Persian apps were only 4.62 percent, 12.31 percent, 4.62 percent,
and 13.85 percent. The only domain in which Persian applications
outperformed their English counterparts was the Social Influence driver, with
12.37 percent compared to 3.08 percent. An overall analysis of the eight
Octalysis drivers further showed that, in English-language apps, the
Achievement (24.34 percent), Creativity (17.99 percent), and Ownership
(19.58 percent) drivers had the highest shares. In contrast, Persian-language
apps displayed their highest frequency in the Scarcity & Impatience driver
(33.85 percent). Overall, English applications demonstrated a more coherent
and diverse gamification structure, whereas Persian apps tended to focus
more heavily on scarcity-based constraints, content, and social interaction.
Conclusion: The findings indicate that Persian reading apps are mainly based
on intrinsic motivational drives (values and education), while English apps
rely more on extrinsic drives (rewards, challenges, and progression). Overall,
gamification in Persian apps remains at a basic level and requires the
development of localized hybrid models that integrate intrinsic and extrinsic
motivations to enhance engagement and sustain children’s reading behavior.
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Introduction

In recent years, the integration of digital tools into education has
transformed traditional learning paradigms with reading applications
for children becoming a significant focus. Gamification, the
application of game-design elements in non-game contexts, has
emerged as a powerful strategy to enhance user motivation,
engagement, and sustained interaction. While numerous studies have
explored gamification in educational technologies, a comparative
analysis of its implementation across different linguistic and cultural
contexts, specifically in children's reading applications, remains
underexplored. This study addresses this gap by conducting a
systematic evaluation of gamification elements in Persian- and
English-language reading apps designed for children. The research is
grounded in the recognition that effective gamification can
significantly influence reading habits and literacy development in
young users. By leveraging the comprehensive Octalysis framework,
which categorizes core motivational drives, this investigation provides
a nuanced understanding of current design practices and highlights
critical disparities that may affect educational outcomes.

Purpose

The primary objective of this research is to conduct a comparative
analysis of the gamification elements utilized in Persian- and English-
language children's reading applications. Specifically, the study aims
to: 1) Identify and categorize the key gamification elements based on
a synthesis of academic literature and the Octalysis framework. 2)
Develop and validate a robust evaluation tool to assess these elements
in selected applications. 3) Systematically evaluate and compare the
prevalence and composition of gamification drivers in 130
applications (65 from each language group). 4) Determine the
dominant motivational strategies (intrinsic vs. extrinsic) employed in
each linguistic context. 5) Identify existing shortcomings and provide
evidence-based recommendations for designing more effective,
engaging, and culturally or linguistically adapted gamified reading
experiences for children.

Method

This study adopts an evaluative research design with an applied
purpose. The methodology was structured into four sequential and
interconnected phases to ensure rigor and comprehensiveness.
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Phase 1 - Framework Development: A systematic content analysis of
56 scholarly sources (including journal articles, conference
proceedings, and books) published between 1990 and 2025 was
conducted. This analysis aimed to extract and consolidate key
gamification elements and strategies documented in the literature. The
identified elements were then systematically integrated into the eight
core drives of the Octalysis motivational framework (Epic Meaning &
Calling, Development & Accomplishment, Empowerment of
Creativity & Feedback, Ownership & Possession, Social Influence &
Relatedness, Scarcity & Impatience, Unpredictability & Curiosity,
Loss & Avoidance). This integration resulted in a preliminary
analytical matrix.

Phase 2 - Instrument Development & Validation: Based on the
synthesized matrix, a detailed evaluation checklist was developed. The
checklist was designed to operationalize each Octalysis drive into
observable, binary (presence/absence) or scaled indicators applicable
to app features. The instrument’s content validity was established
through review and feedback from a panel of five experts in
educational technology, gamification, and information science. Their
inputs were used to refine the checklist for clarity, relevance, and
comprehensiveness.

Phase 3 - Sample Selection: A purposive sampling strategy was
employed to identify 130 children's reading applications. The sample
was evenly divided into two groups: 65 prominent Persian-language
applications and 65 prominent English-language applications. The
selection criteria included: primary function as a reading or literacy
tool for children (ages 7-12), availability on major platforms
(Android), and popularity/visibility in their respective app stores as of
the research period.

Phase 4 - Data Collection & Analysis: Each of the 130 selected
applications was meticulously analyzed using the finalized checklist.
The researchers interacted with each app for a minimum standardized
period, exploring all available features, progression systems, reward
mechanisms, and social components. Data on the presence and
implementation quality of gamification elements corresponding to the
eight Octalysis drives were recorded. Quantitative data analysis was
performed using descriptive statistics (frequencies, percentages) to
compare the prevalence of each driver between the two language
groups. The findings were then interpreted qualitatively to understand
the underlying design philosophies.
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Findings

The comparative analysis revealed significant and pronounced
differences in the gamification landscape between Persian and
English-language reading applications.

Quantitative Disparity: English-language applications
demonstrated a substantially higher implementation rate across most
Octalysis drives. For instance, in key motivational areas, the presence
rates in English apps were: Epic Meaning & Calling (24.62%),
Development & Accomplishment (33.85%), Empowerment of
Creativity & Feedback (29.23%), and Ownership & Possession
(58.46%). In stark contrast, the corresponding rates for Persian apps
were markedly lower: 4.62%, 12.31%, 4.62%, and 13.85%,
respectively. The sole domain where Persian applications scored
higher was Social Influence & Relatedness (12.37% vs. 3.08% for
English apps), indicating a relatively greater emphasis on social
features like sharing or peer comparison.

Dominant Driver Profiles: An overarching analysis of the eight
drives revealed distinct strategic emphases. In English-language apps,
the most prominent drivers were Development & Accomplishment
(24.34% of all detected elements), Empowerment of Creativity &
Feedback (17.99%), and Ownership & Possession (19.58%). This
profile suggests a design focus on rewarding progress, providing
constructive feedback, and fostering a sense of ownership over virtual
assets or reading achievements. Conversely, Persian-language
applications showed their highest frequency in the Scarcity &
Impatience driver (33.85%), which often manifests as time-limited
access to content, waiting mechanisms, or energy systems that restrict
continuous use.

Structural and Philosophical Differences: The aggregate findings
indicate that English applications possess a more coherent, diverse,
and balanced gamification structure, effectively weaving together
progression systems (Achievement), interactive feedback loops, and
personalization (Ownership). Persian applications, however, appear to
lean more heavily on a combination of scarcity-based constraints
(limiting engagement), direct content delivery, and social interaction
features. This suggests a less integrated and more mechanics-focused
approach to gamification.

Conclusion
This study concludes that there is a substantial gap in the
sophistication and strategic application of gamification between
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Persian- and English-language children's reading applications. The
findings indicate a fundamental divergence in underlying motivational
design: Persian reading apps primarily leverage intrinsic motivational
drives, such as the inherent value of education and content,
supplemented by social elements and scarcity mechanics. English
apps, in contrast, more effectively harness a blend of extrinsic
motivational drives, including clear rewards, structured challenges,
progressive achievement systems, and feedback loops that directly
reinforce desired reading behaviors. Consequently, gamification in the
examined Persian apps remains at a basic or nascent level, often
relying on restrictive rather than empowering mechanics. To enhance
engagement and sustainably improve children's reading habits in the
Persian context, it is imperative to move beyond this basic model. The
research strongly recommends the development and implementation
of localized, hybrid gamification models. These models should
thoughtfully integrate the engaging extrinsic reward systems prevalent
in successful English apps with the intrinsic and social values relevant
to the target culture. Such an approach would create more compelling,
effective, and culturally resonant digital reading environments that can
better motivate and sustain young readers' engagement.
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Abstract

Purpose: The present research has identified the maturity dimensions of digital
transformation and explained its effect on librarians' performance competence in
medical sciences universities of Iran.

Method: The current research is applied in terms of purpose, in terms of data
collection method it is of mixed type (qualitative and quantitative), and from a
philosophical point of view, it is based on positivist philosophy and has been
carried out with a deductive-inductive approach. The current research was carried
out in two parts: qualitative (thematic analysis and Delphi) and quantitative. The
studied community in the qualitative section, taking into account the input and
output criteria, includes 41 Persian and Latin resources in relation to the digital
transformation and its maturity, considering the time frame, Latin works between
2016 to 2023 and Persian works between 1395 to 1402 were selected by census
method. The statistical population in the Delphi section includes 15 professors and
experts in the field of the digital transformation in medical sciences universities of
Iran, who were selected in a targeted and accessible way. In the quantitative part,
based on Cochran's formula, 163 people out of 280 librarians of the central libraries
of the ten major medical sciences universities of Iran were selected as a sample
using a stratified random method. The data collection tool in the quantitative part
was a researcher-made questionnaire based on the discovered components, whose
validity was confirmed through construct validity methods and factor loadings, as
well as Cronbach's alpha reliability. In order to analyze the data from confirmatory
fag;{\cl)\; analysis and also Path analysis was performed using SMART PLS statistical
software.

Findings: Based on the findings of thematic analysis and Delphi and confirmatory
factor analysis, 61 items of the digital transformation maturity questionnaire were
identified and classified into two main components, internal organizational factors
with a factor load (0.970) and external factors with a factor load (0.799). So that for
the internal organizational dimension, the factors of "development of digital culture,
development of digital infrastructure, development of human resources,
development of management resources, development of digital strategies,
development of infrastructure of new technologies, digital support, organizational
rules and regulations, development of users' digital experience “development of
digital financial resources “and for the extra-organizational dimension the factors of
“national laws and regulations, development of national culture in the field of the
digital transformation, cooperation and support of upper and university institutions"”
were identified. It is favorable. The combined reliability of all factors was higher
than 0.7, indicating the ?ood reliability of the tool. The positive and significant
correlation of the rank of the questionnaire components indicated the convergent
validity of the questionnaire. Also, the results of the quantitative part indicated that
the maturity of the di%ital transformation had a positive and significant effect on the
F()erform)ance of the librarians of the central libraries of the medical sciences of Iran
p<0.05).

Conclusion: Taking into account the obtained results, it can be said that the
maturity of the digital transformation is an influential component in improving the
competence of Medical librarians, therefore, it is suggested that the managers of the
information centers of medical sciences universities of Iran, by providing a suitable
environment for the digital transformation, take advantage of the competence of
human resources as a gateway.
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Introduction

In the twenty-first century, with the emergence of digital
transformation and the rapid growth of digital technologies, academic
libraries have become among the institutions most significantly
affected by this transformation. This shift has provided them with a
platform to assume newer and more dynamic roles in the knowledge
landscape. Digital transformation offers numerous benefits to
organizations and can enhance organizational performance.
Accordingly, individuals and organizations with strong command of
information technology contribute to the stability of an organization’s
human resources, support the advancement and retention of
organizational assets, enhance organizational knowledge, and help
organizations remain competitive with others. Moreover, they
contribute to improving individuals’ performance competence within
the organization. Through these competencies, organizations appear to
be able to increase their efficiency and, consequently, their
productivity, ultimately leading to improved overall performance.
Therefore, the present study focused on identifying the maturity of
digital transformation in libraries and examining its effect on the
performance competence of librarians in medical sciences universities
across Iran.

Purpose

The present research has identified the maturity dimensions of digital
transformation and explained its effect on librarians' performance
competence in medical sciences universities of Iran.

Method

The current research is applied in terms of purpose, in terms of data
collection method it is of mixed type (qualitative and quantitative),
and from a philosophical point of view, it is based on positivist
philosophy and has been carried out with a deductive-inductive
approach. The current research was carried out in two parts:
qualitative (thematic analysis and Delphi) and quantitative. The
studied community in the qualitative section, taking into account the
input and output criteria, includes 41 Persian and Latin resources in
relation to the digital transformation and its maturity, considering the
time frame, Latin works between 2016 to 2023 and Persian works
between 1395 to 1402 were selected by census method. The statistical
population in the Delphi section includes 15 professors and experts in
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the field of the digital transformation in medical sciences universities
of Iran, who were selected in a targeted and accessible way. In the
quantitative part, based on Cochran's formula, 163 people out of 280
librarians of the central libraries of the ten major medical sciences
universities of Iran were selected as a sample using a stratified random
method. The data collection tool in the quantitative part was a
researcher-made questionnaire based on the discovered components,
whose validity was confirmed through construct validity methods and
factor loadings, as well as Cronbach's alpha reliability. In order to
analyze the data from confirmatory factor analysis and also Path
analysis was performed using SMART PLS statistical software.

Findings

Based on the findings of thematic analysis and Delphi and
confirmatory factor analysis, 61 items of the digital transformation
maturity questionnaire were identified and classified into two main
components, internal organizational factors with a factor load (0.970)
and external factors with a factor load (0.799). So that for the internal
organizational dimension, the factors of "development of digital
culture, development of digital infrastructure, development of human
resources, development of management resources, development of
digital strategies, development of infrastructure of new technologies,
digital support, organizational rules and regulations, development of
users' digital experience “development of digital financial resources
“and for the extra-organizational dimension the factors of “national
laws and regulations, development of national culture in the field of
the digital transformation, cooperation and support of upper and
university institutions” were identified. It is favorable. The combined
reliability of all factors was higher than 0.7, indicating the good
reliability of the tool. The positive and significant correlation of the
rank of the questionnaire components indicated the convergent
validity of the questionnaire. Also, the results of the quantitative part
indicated that the maturity of the digital transformation had a positive
and significant effect on the performance of the librarians of the
central libraries of the medical sciences of Iran (p<0.05). The
magnitude of the path coefficient indicates the strength of the effect
between two variables. Based on the path coefficients, it can be stated
that the effect of digital transformation maturity on the performance
competence of medical librarians is positive.
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Conclusion

Taking into account the obtained results, it can be said that the
maturity of the digital transformation is an influential component in
improving the competence of Medical librarians, therefore, it is
suggested that the managers of the information centers of medical
sciences universities of Iran, by providing a suitable environment for
the digital transformation, take advantage of the competence of human
resources as a gateway. Use at the top of the organization and they
should also take into account the fact that digital transformation is an
ongoing process and that technological change is occurring at a rapid
pace. Therefore, strategic management in alignment with these
changes is an essential requirement for medical libraries. Moreover,
the two key pillars of the library and the librarian, through the
adoption of new technologies, create opportunities to deliver services
tailored to the needs of the target community and to fulfill the role of a
customer-oriented organization.
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Identification of Opportunities and Challenges of
Information Literacy in Education and Research: A
Meta-Synthesis Approach

Hadiseh Heidari'®®, Rahil Karimian?

Abstract

Purpose: Information literacy, as one of the essential skills in the
information and technology age, plays a crucial role in educational and
research processes. However, identifying the opportunities and challenges
associated with information literacy in these areas requires serious attention.
On one hand, opportunities such as access to extensive information resources,
search tools, and new technologies enable researchers and students to easily
access the information they need and enhance the quality of their research.
On the other hand, there are challenges that can hinder the improvement of
information literacy in education and research. These challenges include lack
of access to credible resources, insufficient training in information literacy,
and difficulties in evaluating the quality of information. Additionally, cultural
and social differences in access to technology and information can lead to
educational inequalities. The aim of this research is to identify the
opportunities and challenges of information literacy in education and
research based on a meta-synthesis approach.

Method: This study is applied in nature and employs a qualitative approach
using meta-synthesis. The statistical population of the present research
included Persian articles from the period of 1390 to 1403 and Latin articles
from the period of 2000 to 2024 in the field of information literacy in
educational and research contexts, which were searched from scientific
databases such as Scopus, Web of Science, Ganj Irandoc, Noormags, and
Silvica. The present research retrieved 236 studies by reviewing the literature
on information literacy in education and research. The number of articles and
theses in the Persian databases was 221, while the number of articles in the
Latin databases was 15. Some of these articles were excluded due to
duplication or irrelevance. Ultimately, 26 studies remained. Therefore, the
stages of the present research were conducted based on a seven-step
approach, which included formulating research questions, systematically
reviewing the literature, searching and selecting appropriate resources,
extracting information from the sources, analyzing and synthesizing findings,
quality control, and presenting the results.

Findings: Accordingly, the reviewed studies were analyzed and coded into
two concepts and two categories focusing on identifying opportunities and
challenges of information literacy in education and research. Consequently,
31 opportunities in the field of information literacy in education and 18
opportunities in research were identified, along with 9 challenges in
education and 4 challenges in research.

Conclusion: The results indicate that information literacy plays a vital role in
enhancing the quality of learning and research. By identifying 31
opportunities in education and 18 in research, the importance of information
literacy skills in developing critical thinking, creativity, and innovation is
emphasized. Additionally, several challenges, such as the lack of integration
of information literacy into curricula and the shortage of technological skills
among students and educators, have been identified, which hinder the full
utilization of these skills. Finally, recommendations for improving
information literacy education and updating the skills of educators and
students are provided, which can help strengthen these skills and enhance
educational and research processes.
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Introduction

Information literacy is a means of individual empowerment, and this
empowerment helps a person’s ability to analyze and conduct research
and supports their independence in seeking the truth. It enables
individuals to engage in discussion, prepares them for lifelong
learning, and makes it possible for people to enjoy success in meeting
their information needs (Haider & Sundin, 2022). The American
Library Association (1989) defines information literacy as the ability
to know when information is needed, to be able to identify, locate,
evaluate, and use effectively the information for the existing topic or
problem. This concept typically includes a six-stage process, including
recognizing the need for information, identifying the information
needed, finding the information, evaluating the information,
organizing the information, and using the information effectively
(Encheva, 2016). Today, the web is considered the primary source for
information searching, and general search engines have become
access points and filters that guide us into a vast ocean of digital
documents. In this context, information literacy plays a key role as an
essential need in the processes of teaching and research.

Purpose

This study aims to identify and analyze the opportunities and
challenges of information literacy in education and research by
employing a meta-synthesis approach, which is considered a
necessary step toward improving the quality of education and research
in today’s world. In the current conditions, where the volume and
variety of information are increasing day by day, the need for such
research is felt even more strongly. Therefore, the present study
addresses the opportunities and challenges of information literacy in
education and research.

Method

This study is, in terms of its purpose, applied in nature, and it was
conducted using a qualitative approach with the meta-synthesis
method. Meta-synthesis is among the methods for reviewing texts and
literature. In this research, the seven-stage method proposed by
Sandelowski and Barroso was used (Sandelowski & Barroso, 2007).
The study population includes Persian-language articles published
between 1390 to 1403 and Latin-language articles published between
2000 and 2024 in the field of information literacy in educational and
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research contexts. These were searched in scientific databases such as
Scopus, Web of Science, IranDoc, Noormags, and Civilica. Therefore,
the steps of the present study follow the seven-stage review process,
which consists of: formulating the research questions, systematically
reviewing the literature, searching for and selecting appropriate
sources, extracting information from the sources, analyzing and
synthesizing the findings, ensuring quality control, and presenting the
results.

Findings

Formulating the research questions is a very important step in
systematic reviews. Based on the study’s objective, the questions are
as follows in Table 1:

Table 1. Four research questions related to the components of meta-synthesis

Question Answer

What are the opportunities and challenges of information literacy in
education?

What are the opportunities and challenges of information literacy in
research?

What?

When? Persian (from 1390 to 1403) and Latin (from 2000 to 2024)

How? Extracting and analyzing sources relevant to the research topic

309

After identifying the key terms of the study, a set of articles
containing the key terms is identified. These articles are screened
based on factors such as the title, abstract, content, and research
method, as shown in the flow diagram below, and the final articles are
extracted.
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Total number of initially
retrieved sources: 236

Number of sources excluded by
title: 133

A\

Number of abstracts
assessed: 103

Number of studies excluded after
abstract review: 42
Total number of initially |
selected sources: 61

A4

A

Number of sources excluded
after content evaluation: 35

Number of final selected
sources: 26

Figure 1. Study selection process for conducting the meta-synthesis

Based on the research background, as indicated, 26 final articles on
opportunities and challenges of information literacy in education and
research were identified. Therefore, in Table 2, the categories,
concepts, and components derived from the analysis and synthesis of
the study results are presented.

Table 2. Categories, concepts, and components derived from the analysis and
synthesis of study findings

Categories Concepts Sources Components

Ability to read and write; critical
evaluation ability; ability to
understand and solve problems;

Tagg'ﬁt)al' determining the scope of needed
Obportunities information; access to needed
of?gformation Educational information — efficiently  and
literacy effectively.
Alipour &
Mehraban Improving the quality of
(2014) learning;  developing critical

Majani & thinking.
Majani (2022)
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Categories Concepts Sources Components
. Preparing for life in the
Jafarian et al. . : ] .
information age; strengthening
(2016) . .
problem-solving skills.
Radmanesh et FaC|I|tat|_ng _ cgllaboratlon a_lnd
communication; developing
al. (2016) o . .
creativity and innovation.
Nikpour et al, Ident_lfym_g mfor_matuon nee_ds;
locating information; evaluating
(2012) . .
information.
Balash & Identifying the need  for
Saadat-talab information; collecting
(2017) information.
Arabhashemi et _Identlfyl_ng. the  need _for
information; collecting
al. (2016) . .
information.
Ability to determine the scope
and nature of information; ability
to access information effectively;

. . .| ability to critically evaluate

HaJEZHogSZS)em' information; ability to apply
information purposefully; ability
to understand the legal and
economic aspects of using
information.

Determining the nature and
scope of information; effective
and efficient access; evaluating
. information and its sources;

Jafarian et al. . . : .
integrating selected information

(2022) . . i .

with prior knowledge; using
information to achieve a specific
goal; familiarity with legal
matters.

Solla (2003); Job- and career-related

Price et al. educational and professional

(2007) courses.

Saito et al. Providing educational content

(2013) and holding workshops.

Meyer- Creating educational courses and
Doerpinghaus & | new jobs such as “data librarian”
Neuroth (2015) | and “data scientist.”

The role of instructors and

Bury (2016) librarians in shaping students’
information literacy.

Shifts in  the educational

Encheva (2016) | paradigm and the need to
improve teaching methods.
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Categories Concepts Sources Components
Novo & Ochda | Updating information and digital

(2023) literacy skills.

Majani & Innovation and creativity;
Majani (2022) | solving complex problems.
Haji Hosseini | Developing appropriate search

(1401) strategies.

Abbaszadeh et | Accessing a wider range of

al. (2021) information resources; reducing

search time; effective

. communication with the

Barghi (2018) scientific community; writing
better scientific articles.

increasing quality of information;

developing new research ideas;

Balash & presenting  research  results

Saadat-talab effectively;

(2017) Collaboration and information
exchange; creating new
knowledge.

Research Balash &
Saadat-talab

(2017)

Sajed! & Organizing information;
Esfandiary- increasing productivity
moghaddam '

(2012)

Abbaszadeh et
al. (2021)
Nikpour;
Manzari-
Tavakoli & Effective use of information.
Rajaei-nejad

(2012)

Effective access to information;
Rahimi et al. critical evaluation of

(2014) information; purposeful
application of information.

Not  including  information
Hepworth I LY icula: lack
(2000) iteracy training in curricula; lac
of technological skills.
Challenges of Saito et al. Teaching information literacy for
information . (2013) online safety.
. - Educational - - —
literacy in B Information literacy in university
ury (2016) .
research education.
Encheva (2016) Teaching information literacy to

students.

Barbosa-Chacon

Not teaching information literacy
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Categories Concepts Sources Components
& Castaneda- | in universities; adding
Pena (2017) information literacy to students’
curricula.
Lack of information literacy
Binsfeld (2019) | &0 ey o stdents
curricula.
Teaching information literacy in
the  workplace; insufficient
Huang et al. training; heterogeneous student
(2020) groups; insufficient teaching
staff;  outdated  educational
materials.
Meyer- Weak information literacy in
Doerpinghaus & research data management.
Neuroth (2015)
Research Deh?gggé)e tal. Creating research anxiety.
Abbaszadeh et | Lack of access to reliable
al. (2021) resources.
Hu?znogzgt) al. Rapid changes in technology.
In this way, Studies reviewed were analyzed and coded, resulting in
two concepts and two categories. These categories include research
focused on identifying opportunities and challenges of information
literacy in education and research. Accordingly, 31 opportunities in
the area of information literacy in education and 18 opportunities in
the area of information literacy in research were identified;
additionally, 9 challenges in information literacy in education and 4
challenges in information literacy in research were identified.
Conclusion
The findings indicate that information literacy plays a critical role in
improving the quality of learning and research. By identifying 31
opportunities in education and 18 opportunities in research, the
importance of information literacy skills in developing critical
thinking, creativity, and innovation is emphasized. Moreover, multiple
challenges were identified, including the lack of inclusion of
information literacy in curricula and insufficient technology skills
among both students and instructors, which prevent the full utilization
of these skills. Finally, recommendations were provided for improving
information literacy education and for updating the skills of
313
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instructors and students, which can help strengthen these skills and
enhance educational and research processes.
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The Role of Information Literacy Instruction in
Enhancing Creative Thinking Among Elementary

School Girls
Sedigheh Zahedi'®, Davoud Haseli*®, Mohammad Zerehsaz®

Abstract

Purpose: The purpose of this study is to examine the impact of information
literacy instruction on the creative thinking of elementary school girls. Given
the pivotal role of creative thinking in solving complex problems, fostering
intellectual independence, enhancing learning skills, and preparing
individuals for life in an information-driven world, this research aims to
provide robust empirical evidence on the effectiveness of information literacy
education in strengthening students’ cognitive and creative abilities.

Method: The research follows an applied objective and employs an
experimental design with a pre-test, post-test, and control group. The study
sample comprises fifth- and sixth-grade female students from Mohammadieh,
Qazvin Province, selected through convenience sampling. Creative thinking
was assessed using the Torrance Test of Creative Thinking (Figural Form A),
while information literacy was measured using Yazdani’s standardized
questionnaire. Data analysis was conducted using covariance analysis
(ANCOVA) and Mann-Whitney U.

Findings: The results indicate that information literacy instruction
significantly enhances students' creative thinking. A comparison of pre- and
post-test scores revealed a statistically significant improvement in creative
thinking components among the experimental group compared to the control
group. In the fluency component, students exposed to information literacy
training generated more ideas with greater fluidity and coherence.
Conversely, no such improvement was observed in the control group, where
scores even slightly declined in some cases. For flexibility, the experimental
group demonstrated an enhanced ability to consider diverse perspectives and
generate multiple solutions for a given problem. Their mental adaptability in
processing new information improved, enabling them to establish more
meaningful connections across different domains of knowledge. In contrast,
the control group exhibited minimal changes in this component. Originality
also showed notable improvement among students who received information
literacy instruction. These students demonstrated more innovative and novel
ideas beyond conventional thinking patterns. This suggests that information
literacy training not only strengthens research skills but also nurtures
individual creativity. The elaboration component exhibited the most
significant enhancement in the experimental group. These students were able
to expand their ideas with greater detail, articulate them more precisely, and
construct a more coherent thought structure. Such progress was absent in the
control group. Analysis of covariance further confirmed the significant
impact of information literacy instruction on creative thinking development.
The effect size of 0.683 indicated a substantial influence, accounting for a
major portion of the observed improvement in creative thinking.

Conclusion: The findings suggest that integrating information literacy
instruction into elementary education can serve as an effective pedagogical
strategy for fostering creative thinking. It is recommended that educational
policymakers implement structured programs to enhance information literacy
in primary schools. Proposed initiatives include teacher training workshops,
interactive and game-based classroom activities, and interdisciplinary
curriculum development. Information literacy instruction can provide an
essential foundation for developing students' creative thinking skills and
cognitive capabilities, equipping them to navigate the complexities of today’s
information-driven world. Keywords
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Introduction

In today’s information-driven society, creative thinking has become a
fundamental competency for solving complex problems, fostering
intellectual independence, and adapting to rapid technological and
social changes. Creative thinking—defined as the capacity to generate
novel ideas, view issues from multiple perspectives, and elaborate on
initial concepts—is increasingly recognized as a core educational
outcome. Among various factors that may influence creative thinking,
information literacy—the set of skills enabling individuals to identify,
locate, evaluate, and effectively use information—has gained attention
as a potential catalyst. However, while theoretical discussions link
information literacy with higher-order cognitive abilities, empirical
evidence on this relationship, particularly among elementary school
children, remains scarce.

In Iran, the educational system has traditionally emphasized rote
learning and memorization, which may inadvertently suppress creative
thinking. Simultaneously, information literacy is not systematically
integrated into primary school curricula. This gap is particularly
concerning given that early childhood and pre-adolescence are critical
periods for developing cognitive and creative capacities. The present
study addresses this gap by investigating whether a structured
information literacy instruction program can enhance creative thinking
among elementary school girls, specifically examining its effect on the
four core components of creative thinking proposed by Torrance:
fluency, flexibility, originality, and elaboration.

Purpose

The primary purpose of this study is to examine the impact of
information literacy instruction on the creative thinking of elementary
school girls, including its overall effect and its specific influence on
fluency, flexibility, originality, and elaboration.

Method

This study employed an applied, quantitative, experimental design
with a pre-test and post-test control group. The statistical population
comprised all female students in the fourth, fifth, and sixth grades in
Mohammadieh, Qazvin Province, Iran. Using convenience sampling,
31 students were selected and randomly assigned to an experimental
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group (n=15) and a control group (n= 16). All participants were in the
fifth or sixth grade.

The research included two instruments: 1) Creative Thinking: The
Torrance Test of Creative Thinking (TTCT) Figural Form A was used.
This well-validated instrument measures fluency, flexibility,
originality, and elaboration through three activities: picture
construction, picture completion, and parallel lines. The test was
administered both before and after the intervention. And 2)
Information Literacy: Yazdani’s standardized questionnaire was used
to assess students’ information literacy levels.

The experimental group received six sessions of information
literacy instruction, each lasting approximately 60 minutes, over a
three-week period. The curriculum was based on the Association of
College and Research Libraries (ACRL) standards but adapted for the
cognitive level of elementary school children. The six sessions
covered: (1) introduction to information literacy, (2) information
sources and simple search methods, (3) evaluating information
credibility, (4) organizing and categorizing information, (5) sharing
and presenting information, and (6) review and final assessment. The
control group received no intervention. Both groups completed the
TTCT pre-test and post-test.

Because the assumptions for parametric covariance analysis
(ANCOVA) were violated for some creativity components, a
combination of ANCOVA (for overall creative thinking) and Mann-
Whitney U tests (for the four components) was used.

Findings
The ANCOVA results showed that information literacy instruction
had a significant positive effect on students’ overall creative thinking
scores after controlling for pre-test scores. The mean score for the
experimental group increased from 50.44 (SD = 4.94) in the pre-test to
62.00 (SD = 4.17) in the post-test, whereas the control group’s mean
score decreased slightly from 53.88 (SD = 4.13) to 51.87 (SD = 4.49).
The between-subjects effect was significant (F = 60.425, p < 0.001),
with a large effect size (n> = 0.683), indicating that 68.3% of the
variance in post-test creative thinking scores was attributable to the
intervention.

Since the four components did not meet normality assumptions,
Mann-Whitney U tests were conducted on the post-test scores. Table 1
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summarizes the results.

Table 1. Mann-Whitney U Test Results for Creative Thinking
Components (Post-Test)
Sum of

Component Group N |Mean Rank Ranks U-value | p-value
ey oo ST 9% 118990 1 s | oo
sty [ Sl T3S 1059 1850 | oon
oronaiy | ol TIST 5358 1890 | 515 | oo
coaraton| S TI8 297 15 Ty | oo

Table 1 clearly shows that the experimental group outperformed the
control group across all four components of creative thinking.
For fluency, the experimental group’s mean rank (22.47) was
significantly higher than that of the control group (9.94), indicating
that information literacy instruction enabled students to generate more
ideas with greater fluidity. For flexibility, the experimental group
(mean rank = 21.77) demonstrated a substantially higher ability to
shift perspectives and produce diverse solutions compared to the
control group (10.59). The largest difference was observed
in originality, where the experimental group’s mean rank (23.07) far
exceeded the control group’s (9.38), suggesting that instruction
fostered more novel and unconventional thinking. Finally,
for elaboration, the experimental group achieved the highest mean
rank (23.50) versus the control group (8.97), showing that students
were able to add significantly more details and develop their ideas into
coherent, well-structured forms. All differences were statistically
significant (p < 0.001 or p = 0.001), confirming that information
literacy instruction positively and significantly enhances all four
components of creative thinking among elementary school girls.

Conclusion

This study provides robust empirical evidence that a structured, age-
appropriate information literacy program can significantly improve
creative thinking in elementary school girls. The large effect size (n? =
0.683) indicates that such instruction is not merely statistically
significant but practically meaningful in educational settings. The
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improvement across all four Torrance components—fluency,
flexibility, originality, and elaboration—suggests that information
literacy training fosters both the quantity and quality of creative
thought.

These results align with previous studies on the relationship
between information literacy and creativity conducted with university
students and organizational employees, while extending the evidence
to a younger population and to girls specifically. The study also fills a
notable gap in the Iranian educational literature, where few
experimental studies have examined this relationship at the primary
school level.

The findings have several practical implications for educational
policy and practice: (1) information literacy should be systematically
integrated into primary school curricula; (2) teacher training programs
should include modules on information literacy instruction; (3)
schools should create active, inquiry-based learning environments;
and (4) further research with larger, more diverse samples and
longitudinal designs is needed.
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