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Abstract

Introduction: Digital health information seeking and browsing behavior—referring to the
processes involved in identifying, retrieving, and applying information related to health
conditions, diseases, and self-care management—has emerged as a prevalent strategy for
enhancing health-related self-care, particularly amid the growing integration of digital
technologies into daily life. Consequently, understanding how users interact with health
information systems is of critical importance. The present study aims to provide a quantitative
and objective analysis of digital health information browsing behavior among graduate medical
sciences students within the MedlinePlus bibliographic database environment. The findings are
expected to serve as a valuable resource for health information system designers, digital
librarians, and user interface developers seeking to create more efficient, user-friendly, and
effective digital environments for health information retrieval.

Methods: This applied study employed an evaluative approach within a controlled laboratory
design. The study population comprised graduate students in medical sciences, who were sampled
through a multistage method. First, using cluster sampling, four universities were randomly
selected from among medical universities with multiple faculties: Isfahan University of Medical
Sciences, Tehran University of Medical Sciences, Shiraz University of Medical Sciences, and
Mashhad University of Medical Sciences. From each selected university, 15 students were then
randomly chosen through simple random sampling, yielding a total sample of 60 participants.
Data collection was conducted using a triangulation approach that included screen recording,

@ (® | ©2026 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long
as the original authors and source are cited. No permission is required from the authors or the publishers.
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think-aloud protocol, and direct observation. The research procedure for each participant was as
follows: initially, participants attended a brief training workshop to acquire preliminary and
uniform familiarity with the interface and features of the MedlinePlus database. Subsequently,
each participant took part in an individual session conducted in a quiet, well-equipped room. A
standardized set of instructions was read aloud to all participants to ensure uniform
comprehension of the task guidelines. At this stage, participants commenced their browsing
activities without any time constraints. Screen activity and audio were recorded throughout, while
the researcher performed direct observations. Concurrently, participants’ thoughts were elicited
using the think-aloud protocol. Users’ browsing behaviors were classified into two general
categories for analysis: implicit and explicit moves. Implicit moves were interpreted as reflecting
users’ cognitive processes and conceptual reasoning, whereas explicit moves comprised direct,
observable interactions with system features. Quantitative data, obtained by counting implicit and
explicit moves, were analyzed using descriptive statistics and correlation analysis (Spearman’s
rank correlation coefficient). Between-group comparisons involving clinical and non-clinical
participants were conducted using the Mann-Whitney U test.

Findings: The findings revealed a significantly higher proportion of explicit moves (86.81%)
compared to implicit moves (13.12%), underscoring a dominant pattern in user browsing
behavior within the MedlinePlus environment. This behavioral pattern suggests that participating
users tended to explore the environment extensively before committing to a specific information
path. Moreover, a moderate, positive, and statistically significant correlation was identified
between users’ implicit and explicit moves (p = 0.649, P < 0.01). Group comparisons further
indicated that non-clinical users exhibited a higher mean rank in implicit moves than their clinical
counterparts, whereas no significant group difference was observed in explicit moves.
Discussion and Conclusion: The findings of this study reveal an exploratory and dynamic
browsing pattern among participating users, which may be attributed either to the rich
informational structure of MedlinePlus or to the inherent characteristics of the assigned browsing
tasks. Throughout this process, explicit and implicit moves jointly shape the cognitive and
behavioral dimensions of user interaction with the information system. Moreover, the presence
of'a moderate, positive, and statistically significant correlation between these two types of moves
suggests continuity and integration between the cognitive and behavioral layers during the search
process. In other words, the more deeply a user contemplates their target concept, the greater their
need to explore alternative options in order to address their cognitive gap. The observed
differences between clinical and non-clinical users may be accounted for by variations in their
familiarity with specialized terminology; non-clinical users, owing to their comparatively limited
health literacy, inevitably engage in more intensive cognitive processing. In contrast, clinical
users, drawing on their prior knowledge, demonstrated greater efficiency in information retrieval
by following a more direct, goal-oriented search path. Nevertheless, no significant difference was
observed between the two groups in terms of explicit moves. This finding can be interpreted from
two perspectives. First, as operational actions, explicit moves are more heavily influenced by the
user interface design and the physical constraints inherent in the MedlinePlus database. Second,
from a methodological standpoint, it is possible that current measurement tools lack sufficient
sensitivity to distinguish the nature of clicks between the two groups. Therefore, given the
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characteristics of the study population, generalization of the results to other digital health users
should be undertaken with caution.

Originality: By focusing on the objective analysis of both implicit and explicit moves in
browsing behavior, this study offers a distinct approach to investigating user interaction with
health information systems and lays the groundwork for future research in this domain.

Keywords: Information Browsing Behavior, Digital Health Information Browsing, Implicit
Moves, Explicit Moves, MedlinePlus Database
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Abstract

Introduction: Given the imperative to cultivate critical thinking in students and the
expanding influence of artificial intelligence (Al) in contemporary society, the present study
is warranted by a dual rationale. First, critical thinking is acknowledged as an essential 21st-
century competency for academic achievement and societal engagement. Second, the
pervasive integration of Al technologies necessitates that younger generations develop the
capacity to critically and knowledgeably assess these systems. Consequently, this research
investigates the impact of Al literacy instruction on the enhancement of critical thinking skills
among ninth-grade male students. The study specifically focuses on measuring
transformations in core components of critical thinking—namely, creativity, cognitive
development, and intellectual commitment—following an eight-session Al literacy
intervention. While constrained by the sample and methodological instruments employed,
the findings offer preliminary evidence underscoring the value of incorporating Al literacy
into educational curricula. Such insights may further assist educators and curriculum
designers in formulating effective strategies to foster students’ critical thinking abilities.
Methodology: The methodology of this study employed a quantitative approach and utilized
a true experimental design involving pre-test and post-test measures with a control group.
The study population comprised 64 male ninth-grade students from Ferdowsi High School
in Tehran, who were assigned to experimental and control groups through convenience
sampling. To assess students’ critical thinking, the Ricketts Critical Thinking Test (2003)
was administered, an instrument consisting of 33 items measuring three subscales: creativity,
maturity, and commitment. In this research, the experimental group participated in an eight-
session Al literacy intervention program. This instructional program was designed and
implemented using interactive and project-based pedagogical strategies, appropriately
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tailored to the cognitive development and learning capacities of secondary school students.
In accordance with curriculum development frameworks, the program content was structured
around five core modules corresponding to proposed curricular themes for Al education in
schools, with particular emphasis on the secondary education level (Chiu, 2021; Chiu et al.,
2021; Lee et al.,, 2021; Michaeli et al., 2022; Steinbauer et al., 2021). The training
intervention, comprising eight sessions totalling twelve instructional hours, was structured as
follows: (1) an introduction to artificial intelligence (Al) and its contemporary societal roles;
(2) the fundamentals of data and its critical importance for Al systems; (3) core algorithms
and an overview of machine learning; (4) an exploration of Al applications across diverse
professional and industrial fields; (5) a discussion of prominent challenges and ethical
considerations in Al development and deployment; (6 & 7) hands-on, practical introductions
to common Al tools; and (8) a comprehensive review, evaluation of course content, and a
forward-looking discussion on the future trajectory of Al. A pre-test questionnaire was
administered to participants in the experimental group at the commencement of the first
session. Simultaneously, the control group completed an identical instrument. Throughout
the subsequent intervention period, the control group received no specialized training. Upon
conclusion of the eighth and final session, an identical post-test questionnaire was
administered to both the experimental and control groups. The reliability of the assessment
instrument was established, yielding a Cronbach’s alpha coefficient of 0.88. Data analysis
employed both descriptive and inferential statistical methods. To isolate and examine the
specific effect of the training intervention while controlling for pre-test scores, an
independent samples t-test and an analysis of covariance (ANCOVA) were conducted.
Findings: The results demonstrated that the Al literacy program exerted a statistically
significant and substantively meaningful effect on the development of students’ overall
critical thinking. Particularly notable were the pronounced gains observed in the domains of
creativity (effect size = 0.825), maturity (0.760), and engagement (0.876), culminating in an
aggregate critical thinking effect size of 0.629. In the majority of cases, pretest scores
exhibited negligible influence on posttest outcomes, further highlighting the efficacy of the
structured intervention. Adjusted R2 values, ranging from 76.7% to 89.7%, indicate that the
model accounts for a high proportion of variance, thereby corroborating the robust impact of
Al literacy education on both cognitive and attitudinal dimensions of student development.
Discussion and Conclusion: The findings of the present study demonstrate that Al literacy
education, particularly when delivered through a structured and multifaceted program, exerts
a significant positive influence on the enhancement of students’ critical thinking. This impact
was evident not only at the level of overall critical thinking but also across its three
constituent dimensions—creativity, growth, and commitment—all of which exhibited
statistically significant improvements with substantial effect sizes. This outcome suggests
that well-designed and effectively implemented Al education can transcend the mere
transmission of technical knowledge to foster the development of students' cognitive, ethical,
and social capacities. The educational program employed in this research, integrating
theoretical foundations, practical application, collaborative discourse, and ethical reflection,
created a learning environment wherein students engaged not only with technological
concepts but also with their individual and societal implications. Consequently, this
integrative approach encouraged students to adopt more creative, responsible, and analytical
modes of thinking throughout the learning process and to critically re-evaluate their
perspectives on emerging technologies. Furthermore, the incorporation of authentic Al tools
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within instructional sessions provided students with tangible and motivating hands-on
experience, which contributed markedly to strengthening their commitment to and
engagement with the learning material. Given the expanding integration of artificial
intelligence across all domains of life—from education and employment to social
interaction—the findings of this study offer a scientific foundation for re-evaluating current
education and training policies. The development of new curricular frameworks, in which Al
literacy is positioned as a core competency alongside critical thinking, problem-solving, and
digital ethics, may serve a vital function in equipping future generations for life in an
increasingly technological and complex society. This research demonstrates that education
in artificial intelligence represents not merely a technological imperative but also a
pedagogical opportunity to foster informed, analytically capable, and socially responsible
citizens.

Keywords: Artificial Intelligence Literacy, Al Literacy Education, Critical Thinking, Male
Students, Secondary Education
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Abstract

Introduction: Academic reading constitutes a foundational yet increasingly contested
dimension of university success. Although it is frequently framed as an individual cognitive
competency, this study argues that academic reading is fundamentally a social practice—
deeply situated within and shaped by students’ socio-structural contexts. Employing
Bourdieu’s theory of capital, this research addresses a notable gap in the existing literature
by transcending isolated psychological or pedagogical accounts. Instead, it systematically
examines how cultural, social, and economic capital, in conjunction with gender, collectively
shape university students’ attitudes toward academic reading. Despite the recognized
importance of reading attitudes for academic persistence and comprehension, the
simultaneous and integrative examination of their sociological determinants—particularly
within the context of Iranian higher education—remains largely underexplored. Accordingly,
this study seeks to address five key research questions: (1) What is the relationship between
cultural capital and attitudes toward academic reading? (2) How is social capital associated
with such attitudes? (3) What is the nature of the relationship between economic capital and
academic reading attitudes? (4) Is there a significant gender-based difference in these
attitudes? and (5) To what extent do these four variables collectively predict students’
attitudes toward academic reading?

Methods: This study employed a quantitative, cross-sectional survey design. The target
population consisted of all undergraduate students (N = 8,809) enrolled at Shahid Chamran
University of Ahvaz, Iran, during the 2022 academic year. A stratified proportional random
sample of 375 students was selected using Cochran’s formula. Data were collected using four
validated and reliable instruments: (a) Bourdieu’s Cultural Capital Questionnaire (23 items,
o = 0.84), which measured embodied, objectified, and institutionalized dimensions; (b) a
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Social Capital Questionnaire (20 items, o = 0.84), assessing social participation, trust, and
cohesion; (c) an Economic Capital Index (3 items, a = 0.80), measuring family income and
asset value; and (d) the Isakson Survey of Academic Reading Attitudes (ISARA, 20 items, o
=0.77-0.84), measuring academic reading behavior, self-efficacy, and valuation. Data were
analyzed using SPSS version 26. Descriptive statistics, Pearson correlation (and point-
biserial correlation for gender), and multiple linear regression analysis were employed
following the confirmation of assumptions of normality, linearity, and multicollinearity.
Findings: The findings revealed significant positive correlations among all three forms of
capital and attitudes toward academic reading. Social capital demonstrated the strongest
correlation (r = 0.255, p < 0.01), followed by cultural capital (r = 0.187, p < 0.01), and
economic capital (r = 0.116, p < 0.05). A one-way ANOVA further indicated a significant
gender difference, with female students exhibiting more favorable attitudes toward academic
reading than their male counterparts (F(1,373) = 4.209, p = 0.041). The multiple regression
model was statistically significant (F(4,370) = 9.448, p < 0.001), accounting for 9.3% of the
variance in academic reading attitudes (R? = 0.093). Notably, the standardized coefficients
revealed that social capital (§ = 0.228, p < 0.001) and cultural capital (B = 0.126, p =0.014)
were the only significant unique predictors of positive academic reading attitudes. In contrast,
economic capital (B = 0.090, p = 0.223) and gender (f = 0.083, p = 0.083) did not yield
significant unique predictive effects when all variables were considered simultaneously,
despite their significant bivariate correlations.

Discussion and Conclusion: The results validate the core theoretical proposition that
attitudes toward academic reading are not solely a matter of individual predisposition but are
significantly constituted by students’ socio-cultural resources. The predominant influence of
social capital indicates that peer networks, academic communities, and supportive
interpersonal interactions are of paramount importance; students embedded in such networks
come to internalize academic reading as a collectively valued and shared norm. The
significant, albeit comparatively weaker, role of cultural capital confirms that family-based
cultural resources—including access to books, parental educational background, and cultural
practices—foster a foundational orientation toward academic engagement. Notably, although
economic capital and gender exhibited initial bivariate correlations, their lack of statistical
significance in the regression model implies that their effects are largely indirect or mediated
by cultural and social factors. In particular, economic resources may enable access to
educational opportunities but do not, in the absence of a supportive cultural framework,
suffice to ensure a positive academic reading attitude. Similarly, gender differences in this
domain may be more adequately explained by differential patterns of socialization than by
any inherent or essential trait. Accordingly, academic reading ought to be conceptualized not
merely as a cognitive or pedagogical process, but as a practice shaped by students’ socio-
cultural biographies. Students endowed with higher levels of cultural and social capital tend
to perceive academic reading as integral to their scholarly identity, whereas those lacking
such capital are more likely to exhibit reduced motivation and lower-quality academic
engagement. In light of these findings, it is recommended that universities actively cultivate
cultural and social capital by implementing participatory cultural programs, fostering
enhanced social interactions, and offering targeted support to students from disadvantaged
backgrounds. The originality of this study resides in its interdisciplinary integration of
Bourdieusian sociology with information science, offering the first empirical model within
the Iranian academic context that simultaneously tests these determinants. The primary
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implication of this study is that enhancing academic reading attitudes necessitates that
universities move beyond skill-oriented interventions. Rather than focusing solely on
financial aid or material resources, more effective strategies involve fostering participatory
reading groups, collaborative learning spaces, and supportive social networks—thereby
directly cultivating students’ cultural and social capital. The study’s limitations include its
cross-sectional design and single-university context, which restrict causal inference and
generalizability. Future qualitative research should investigate the lived experiences
underlying these statistical relationships and examine the potential moderating effects of
academic discipline and prior educational background. Ultimately, this study underscores the
need to reconsider cultural policies within higher education and opens new avenues for socio-
culturally informed research on academic reading attitudes.

Keywords: Academic reading, attitude, cultural capital, social capital, economic capital,
gender, university students, sociological factors.
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Abstract

Background/purposes: To equip students for the evolving demands of the information
society, universities must establish the necessary conditions for them to develop information
processing competencies and an appropriate disposition toward the use of information
technology. Information literacy constitutes a fundamental component of this educational
process. Concurrently, throughout their academic careers, students acquire essential
scholarly life skills—including reading, writing, discourse, observation, listening, and critical
thinking—by actively engaging in scientific and academic activities. They further strive to
internalize these skills across various domains of their lives, emotions, and personal
development. The upbringing and education of such an individual take place within the
process of academic socialization. Given the fundamental role of information literacy and the
impact of academic socialization on enhancing the scientific and social performance of
postgraduate students, the present study examines the relationship between information
literacy and academic socialization among postgraduate students at Ferdowsi University of
Mashhad.

Methodology: In terms of methodology, this study constitutes survey research with an
applied objective. The statistical population comprised all postgraduate students at Ferdowsi
University of Mashhad during the first semester of the 1403-1404 academic year (N = 8,706),
from which a sample of 368 participants was selected using simple random sampling. Data
were collected using two instruments: the first was a university socialization questionnaire,
and the second was an information literacy questionnaire. The University Socialization
Questionnaire comprised 24 items divided into two sections. The first section, focusing on
the university socialization process, included three subscales—interaction with professors,
learning, and persuasion—containing a total of 15 items. The second section, addressing the
elements of university socialization, consisted of two subscales—academic progress and
scientific participation—with a total of nine items. The Information Literacy Questionnaire
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also contained 23 items. The validity of both instruments was confirmed by expert judgment.
The Cronbach’s alpha coefficient for the information literacy questionnaire and its
subscales—basic skills and introductory skills—was 0.907, 0.804, and 0.873, respectively.
Furthermore, the university socialization questionnaire, along with its two components
(university socialization process and university socialization elements), yielded coefficients
of 0.88, 0.817, and 0.823, respectively, thereby demonstrating the reliability of the
instrument.

Findings: Descriptive statistics indicated that the mean score for the learning process was
higher than those for the interaction and combination processes. Furthermore, the mean score
for the academic achievement component exceeded that of the scientific participation
component. Overall, the mean score for university socialization was 3.57, while the mean for
information literacy was 3.97, the latter being three points above the average. An additional
finding revealed a significant relationship between information literacy and academic
socialization among postgraduate students at Ferdowsi University of Mashha. Furthermore,
given that the significance level for examining the relationship between information literacy
and the variables of interaction, learning, and the combined subcomponents of academic
socialization among postgraduate students at Ferdowsi University of Mashhad was below
0.05, the results were considered statistically significant. Therefore, with 95% confidence, a
statistically significant relationship is observed between the information literacy variable and
the three sub-components of academic socialization among postgraduate students at
Ferdowsi University of Mashhad. Given that the Spearman correlation coefficient yielded
positive values, this relationship is characterized as positive and significant. Ultimately, it
was established that information literacy is positively and significantly associated with the
components of academic achievement and scientific participation among the same student
population.

Discussion and Conclusion: Based on the research findings, it can be asserted that students
possessing advanced information literacy competencies demonstrate a greater capacity for
internalizing academic values and norms, and tend to adopt a more proactive role within their
academic environment. These students engage more effectively in the academic socialization
process and are more successful in establishing robust scientific networks, thereby
reinforcing their scientific identity. The results indicate that information literacy not only
serves as a foundational skill for enhancing academic performance but also functions as a
critical mechanism for facilitating academic socialization. This finding is particularly
significant, as the process of academic socialization within higher education institutions
enables students to recognize and embrace their scientific responsibilities as members of the
scholarly community and to actively participate in scientific endeavors. Consequently,
organizing workshops that focus on locating scientific information, evaluating sources,
utilizing reliable databases, and familiarizing students with emerging research methodologies
can substantially improve their information literacy competencies and better prepare them
for integration into the professional scientific community.

Originality: The present study investigates the impact of information literacy on various
domains of individuals’ lives, with a specific focus on its role in the academic socialization
of university members—a key component within academic communities. Given that this
research topic had not been addressed in any previous studies, it represents an original
contribution to the literature.
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Abstract

Introduction: In the 21st century, rapid advancements in artificial intelligence, virtual
reality, and internet-mediated social and economic relations have presented significant
challenges for educators. The emergence of network-based communication represents a
paradigm shift, comparable to a new human revolution. Within higher education, students
must develop fundamental skills to effectively access, classify, manage, and transfer
information across vast digital resources. Information literacy—knowing when and how to
obtain information, understanding knowledge organization, and solving problems
efficiently—is therefore essential. However, research indicates that many students complete
their courses with minimal information retrieval skills. Obstacles include students’ inability
to locate and evaluate information correctly, as well as information specialists’ lack of
awareness regarding students’ search behaviors. Higher education institutions bear the
responsibility of equipping students with these competencies through activities that promote
information literacy. Given this context, the present study aims to identify a pattern of factors
that enhance students’ information literacy.

Methodology: This research is practical in terms of its purpose and employs an exploratory
survey method for data collection. It is applied in nature with respect to its objective and
exploratory concerning its data collection approach. The statistical population of the study
consisted of students, particularly those enrolled in the field of Information and
Communication Technology (ICT). From this population, 20 individuals were selected as the
sample using purposive sampling, based on the principle of theoretical saturation. The data
collection instruments included interviews for the qualitative phase and a questionnaire for
the quantitative phase. For qualitative data analysis, a thematic analysis approach and a
coding method were applied using Maxqda software, while the quantitative data were
analyzed through Interpretive Structural Modeling (ISM). The validity of the research
interviews was confirmed using the relative content validity method, and their reliability was
established through intra-coder and inter-coder reliability methods, along with Cohen’s
kappa test. Furthermore, the validity and reliability of the research questionnaire were
assessed via content validity and test-retest reliability methods.

Findings: The research findings comprised both qualitative and quantitative components. In
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the qualitative phase, the factors contributing to the enhancement of students’ information
literacy were identified. In the quantitative phase, the priorities among these factors were
determined. The qualitative findings indicate that the factors influencing the improvement of
students’ information literacy include: access to advanced information and communication
technology devices; students’ intrinsic motivation and attitudes; training in research and
information analysis skills; critical thinking ability; active learning ability; independent
extrinsic motivations; emotional intelligence infrastructures; allocation of sufficient budget
and facilities for developing information literacy infrastructures; creation of interactive
opportunities between students and information professionals; fostering awareness and
understanding of the importance of information literacy for academic success and research;
level of access to information resources; existence of appropriate university-level policies to
promote information literacy; continuous evaluation and updating of educational programs
and content; design and implementation of interdisciplinary programs in information literacy;
and the level of trust in the Internet. The quantitative phase presents a three-level model of
the factors affecting students’ information literacy, illustrating the structural and hierarchical
relationships among them. According to this model, the most influential and foundational
factors—Ilocated at the third level—include independent extrinsic incentives, sufficient
budget and facilities for infrastructure development, and appropriate university-level
policies. These act as the driving forces of the system. The second level of the model,
constituting the intermediate tier, comprises factors such as access to advanced information
technology devices, training in research and information analysis skills, interactive
opportunities between students and professionals, level of access to information resources,
and continuous evaluation and updating of educational programs. These serve as a bridge
between macro-level infrastructures and individual outcomes. Finally, the first level of the
model—encompassing the most directly impactful components—includes active learning
ability, emotional intelligence infrastructure, level of trust in the Internet, students’ intrinsic
motivation and attitudes, critical thinking ability, awareness and understanding of the
importance of information literacy, and the design and implementation of interdisciplinary
programs. These factors represent the tangible manifestation of information literacy in
student behavior and attitudes.

Discussion & Conclusion: The present study indicates that access to advanced information
and communication technology (ICT) devices, along with formal training in research and
information analysis skills, constitutes a key factor in enhancing students’ information
literacy. Specifically, the availability of ICT tools such as computers, tablets, and
smartphones enable students to access extensive and up-to-date information, thereby
facilitating the development of their abilities to search for, evaluate, and utilize information
effectively. Consequently, these competencies contribute to an improvement in information
literacy. Furthermore, the systematic instruction of research and analytical skills—delivered
through courses, workshops, and dedicated training programs—empowers students to engage
with information more critically and proficiently.

Originality: The present study aims to propose a model of the factors influencing the
enhancement of information literacy among university students, thereby filling an existing
theoretical gap and providing a foundation for the targeted improvement of this key skill
within the higher education system.

Keywords: information literacy, students' information literacy, theme analysis, Interpretive
Structural Modeling.
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1. reach ability matrix
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Abstract

Purpose: Research consultation has emerged as a modern and indispensable responsibility of
librarians, particularly those in academic settings. The importance of this role has been
underscored to the extent that the sustainability of academic libraries is frequently contingent
upon the provision of research consultation services. Central to the efficacy of research
consultation is the concept of the “question.” According to the extant literature, only questions
characterized as both “complex” and “difficult” necessitate research consultation; such
questions are often referred to in various sources as “ill-structured problems.” Nevertheless,
considerable ambiguities persist within this area of inquiry. Notably, the information science
literature—especially within the domain of reference services—has not clearly delineated
between the constructs of “difficulty” and “complexity.” Furthermore, no explicit or
consensually accepted criteria or attributes have been established to identify such questions. In
light of this gap, the present systematic review seeks to investigate the feasibility of librarians
predicting question difficulty and complexity prior to the initiation of a consultation, as well as
to identify the defining features of such questions as they emerge both during and after research
consultations.

Methods: This study employed a qualitative approach alongside a systematic review
methodology. The research corpus comprised 26 relevant sources, which were identified and
analyzed in accordance with the PRISMA guidelines.

Findings: Broadly speaking, three subfields within information science have addressed the
difficulty and complexity of reference questions: (a) reference and information services, (b)
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information-seeking behavior, and (c) information retrieval. Among these, reference and
information services alongside information-seeking behavior have concentrated on complex and
challenging questions with the objective of facilitating interviews and research consultations. In
contrast, the field of information retrieval adopts a somewhat distinct focus and serves a
broader, more heterogeneous target population—frequently referred to collectively as
“searchers.” Consequently, literature from the latter domain was excluded from the present
study.

This review aimed to address two primary research questions. The first examined whether
librarians are able to predict the difficulty and complexity of questions prior to conducting
research consultations. Findings indicate that no strong correlation exists between librarians’
predicted assessments of question difficulty and complexity and the actual levels observed. In
essence, anticipating the difficulty of questions for research consultation appears to be a
challenging endeavor in itself, one that necessitates librarians’ active engagement with the
questions and the implementation of pre-consultation interviews. The level of librarians’
experience emerged as a key factor emphasized across multiple studies, suggesting that, when
interpreted with caution, librarian experience may help determine the difficulty and complexity
of questions posed for research consultation purposes. With respect to the second research
question—pertaining to the characteristics of difficult and complex questions—a review of the
literature revealed that several classification models for reference questions, including those
proposed by Katz (2002), Warner (2001), and Garlick and Berard (2010), have addressed this
issue. These models position reference questions along a continuum ranging from simple and
easy to complex and difficult. However, an analysis of these models indicates that the
characteristics of difficult and complex questions are primarily examined either during or after
the consultation process, with limited attention given to pre-consultation features that could
enable prediction. Among the features identified as critical for challenging questions within
these classification models, the time required to respond, as well as the diversity and number of
sources consulted, are particularly emphasized. Furthermore, within the body of related
literature that addresses question complexity and difficulty, the relevant characteristics are
generally classifiable into two primary categories:

Pre-Consultation Features: these enclude the timing of the question’s receipt within the
library context (i.e., inquiries submitted outside standard operating hours and those received
during the mid-semester period); The intrinsic characteristics of the question itself (including its
length, the number of conceptual elements it contains, the number of constituent components,
and its degree of ill-structuredness); The librarian’s profile (including educational
qualifications, professional experience and domain-specific expertise, and level of interest in
the subject matter); The library’s institutional capacity (including the availability of
informational resources and the presence or absence of a dedicated research consultation
service); The questioner’s background (specifically their educational history and level of
academic attainment)

Features During and After Consultation: The key determinants encompass the duration of
the consultation process—frequently identified as the most critical factor—alongside the
number and diversity of sources utilized, the librarian’s domain knowledge, practical
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experience, and subject expertise, the volume of actions undertaken, the level of interactivity
and user engagement achieved, and the overall effectiveness in delivering accurate answers and
meaningful guidance.

Discussion and conclusion: Predicting the difficulty and complexity of questions posed by
librarians remains a challenging endeavor and requires considerable caution. Nevertheless,
several pre-consultation features may serve as useful facilitators and guides for professional
judgment. The experience and expertise of librarians are decisive factors both prior to and
during consultations. While certain features have been identified as potential indicators of
question complexity and difficulty, integrating an initial user interview with these features can
yield a more comprehensive and accurate assessment of whether a research consultation is
warranted.

Originality: Identifying challenging and complex questions is a crucial competency for
librarians, offering substantial potential advantages, including time efficiency, the enhancement
of the profession’s scholarly reputation, and improved user satisfaction. This study is one of the
first to examine this issue systematically, and its findings provide meaningful insights to
support librarians in the delivery of research consultation services.

Keywords: Research consultation, difficult questions, complex questions, reference questions
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Abstract:

Background and Purpose: Research grants function as a financial mechanism that supports
scientific activities and contributes to the enhancement of university performance indicators. This
study investigates the relationship between research funding and both the quantity and quality of
scientific outputs at the University of Isfahan. Specifically, it examines the extent to which
research grants influence publication volume, the degree of scientific collaboration, and citation
impact.

Methodology: This study adopts a quantitative descriptive-analytical design and employs a
documentary method for data collection. The research population comprises all Scopus-indexed
publications affiliated with the University of Isfahan, published between 1971 and 2024. The
initial dataset consisted of 14,815 records. Following the removal of duplicates and data cleaning
procedures, the final dataset included 13,046 unique publications. Data processing was conducted
using SPSS version 26. Due to the non-normal distribution of the variables, the study applied
Spearman’s nonparametric test to calculate correlations. The analysis specifically examined the
relationships among publication volume, authorship participation, and citation counts.
Findings: The scientific output of the University of Isfahan exhibits a clear upward trajectory
from 1971 to 2024, marked by notable changes in publication volume, the structure of scientific
collaboration, and citation impact. Over the entire period, Scopus indexed a total of 13,046
publications affiliated with the university. Of these, 9,031 received no research funding, while
4,015 were supported by research grants. In the early years, the university produced very few
publications; however, scientific output accelerated markedly after the 2010s. The period from
2022 to 2024 represents the peak of productivity, with 2,796 publications. Although unfunded
publications continue to account for the larger share of output, funded publications demonstrate
a substantially faster growth rate. Specifically, the number of funded publications rose from a
single article in the earliest years to 1,066 publications between 2022 and 2024, representing
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approximately 38 percent of the university’s total output during this period. The pattern of
authorship participation exhibits a similar temporal trajectory. Over the study period, a total of
54,184 authorship contributions were documented. The number of contributions rose sharply
from 12 between 1971 and 1973 to 17,550 between 2022 and 2024. In the early years, most
contributions were associated with unfunded publications; however, the expansion of research
funding gradually shifted this distribution toward funded publications. Of the total contributions,
22,338 were linked to funded publications, while 31,846 corresponded to unfunded ones. The
highest level of participation was observed in the 2022—2024 period, during which 1,066 funded
publications accounted for 10,165 authorship contributions, yielding an average of 9.54 authors
per article. In contrast, unfunded publications in the same period recorded 7,385 contributions,
with an average of 4.27 authors per article. This disparity suggests that research grants facilitate
the formation of larger research teams and more extensive collaboration networks. A notable
illustration is a funded article published in 2024, which involved 976 co-authors. Citation analysis
further corroborates the growth of the university’s scholarly impact. The published works have
accumulated a total of 208,705 citations, with an average citation rate of 15.99 per article. The
number of citations exhibited a marked increase from just 25 between 1971 and 1973 to a peak
of 43,742 between 2016 and 2018—the highest citation level recorded in the dataset. In the most
recent period (2022-2024), publications garnered 16,613 citations, a difference that can be
attributed to the shorter time window available for citation accrual. Notably, unfunded
publications accounted for a greater total number of citations (134,451); however, funded
publications have demonstrated higher average citation rates in recent years. Specifically, during
2022-2024, funded publications received an average of 10.51 citations per article, compared to
6.55 citations per article for unfunded publicationsCorrelation analysis reveals strong positive
relationships among the principal variables. Specifically, the correlation between the number of
publications and authorship participation is 0.990, while the correlation between authorship
participation and citation counts is 0.859. These findings indicate that higher levels of scientific
collaboration are associated with increased research productivity and greater citation impact.
Discussion and conclusion: The findings suggest that funded publications enhance scientific
output, broaden research collaboration, and elevate citation impact at the University of Isfahan.
Concurrently, the persistent increase in non-funded publications underscores a high level of
researcher motivation and demonstrates the university’s capacity to sustain independent scholarly
activity. Accordingly, financial policies should integrate institutional funding with individual
research initiatives to foster collaboration, improve research visibility, and support long-term
academic development.

Originality: This study presents the first national-level analysis of the impact of research funding
on the scientific performance of an Iranian university, utilizing Scopus-indexed data spanning
over five decades. By integrating data-driven scientometric methods with a research policy
perspective, the study offers empirical evidence to inform university decision-making and
support the evaluation of research funding policies in Iran.

Keywords: Research funding, grants, scientific production, financial support, University of
Isfahan
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Abstract

Introduction: In the knowledge economy, knowledge is recognized as the most critical asset
of organizations, and organizational success is contingent upon the capacity to create,
acquire, utilize, and share knowledge. To sustain a competitive advantage, organizations
must establish knowledge management processes that mitigate knowledge hiding and
provide a robust foundation for knowledge sharing. Organizational structure—encompassing
the dimensions of complexity, formalization, and centralization—plays a pivotal role in
either facilitating or impeding knowledge-sharing practices. Deficient or ineffective
organizational structures may contribute to an escalation of knowledge hiding behaviors
within organizations. Accordingly, the present study investigates the influence of
organizational structure on knowledge hiding within knowledge enterprises at Ferdowsi
University of Mashha.

Methodology: This applied research employed a survey methodology to address the research
question. The target population consisted of 278 employees working in knowledge-based
enterprises located within the Ferdowsi University of Mashhad Science and Technology
Park. The sample size was determined using Cochran’s formula, and a proportional stratified
random sampling technique was adopted for participant selection. Data were collected
through questionnaires administered in both online and print formats. Content validity was
established via expert review, incorporating feedback from four specialists in knowledge
management and organizational structure, as well as four faculty members from the
Department of Knowledge and Information Science at Ferdowsi University of Mashhad.
Reliability was assessed using Cronbach’s alpha, calculated separately for each dimension
and variable. All resulting alpha coefficients exceeded the threshold of 0.7, indicating
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acceptable reliability. Data analysis was conducted using SPSS and included both descriptive
statistics (means, standard deviations, tables, and graphs) and inferential statistics,
specifically regression analyses and Pearson correlation coefficients.

Findings: This study examined the influence of key organizational structural attributes—
namely complexity, formality, and centralization—on knowledge hiding behaviors within
knowledge-based enterprises situated at the Ferdowsi University of Mashhad Science and
Technology Park. The results revealed a significant association between these structural
dimensions and the propensity to withhold knowledge. More specifically, organizational
complexity was found to foster an environment conducive to knowledge hiding. In addition,
a positive correlation was identified between the degree of organizational formality and the
frequency of knowledge hiding practices. Lastly, the findings indicated that elevated levels
of centralization may hinder the unrestricted exchange of information, engender
interpersonal distrust among employees, and subsequently increase the likelihood of
knowledge concealment.

Discussion & Conclusion: The present study identifies a moderate prevalence of knowledge
hiding within knowledge-intensive enterprises. Despite the observed heterogeneity and
dispersion in participant responses, the findings point to potential underlying cultural and
structural deficiencies inherent in such organizational contexts. Accordingly, fostering a
knowledge-sharing culture and enhancing interpersonal trust among employees emerge as
strategic priorities. These insights may equip managers and decision-makers in knowledge
enterprises with a clearer understanding of the determinants of knowledge hiding, thereby
enabling the development of more effective interventions to cultivate a transparent and
collaborative organizational environment.

Originality: Given that the majority of Iranian knowledge-based companies have emerged
only within the last decade, and in light of the absence of empirical research investigating
the dimensions of their organizational structure through the lens of knowledge hiding, this
study adopts a novel approach. By yielding key insights into the research domain, it equips
knowledge-based companies with enhanced capabilities to address the phenomenon of
knowledge hiding more effectively than previously possible.

Keywords: Knowledge Management, Knowledge Hiding, Organizational Structure,
Knowledge enterprises, Science and Technology Park, Ferdowsi University of Mashhad.
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Abstract

Introduction: Knowledge sharing in academic libraries constitutes a fundamental element of
knowledge management, playing a critical role in advancing service quality, optimizing
organizational processes, and stimulating innovation. Although certain institutions have formally
adopted structured knowledge management systems, many academic libraries have progressively
developed organized knowledge-sharing practices as awareness of the significance of knowledge
creation and re-creation has grown. Through the establishment of communities of practice,
regular professional meetings, and collaborative digital platforms, these libraries foster ongoing
interaction and continuous learning among library professionals. At its core, knowledge sharing
is a collaborative process grounded in voluntary engagement, mutual support, collective learning,
and the cultivation of new competencies. Librarians, as essential knowledge workers, occupy a
central position within this process, actively generating, organizing, and disseminating
knowledge. Their effective engagement in knowledge-sharing activities not only contributes to
service enhancement and improved user experience, but also reinforces the library’s professional
identity and strengthens its organizational reputation. Prior research consistently demonstrates a
robust and positive relationship between individual-level determinants and knowledge-sharing
behavior. Personality traits are most frequently identified as the most potent predictors, followed
by factors such as trust—encompassing both interpersonal and institutional dimensions—self-
efficacy, personal attitudes and beliefs, intrinsic motivation, and the enjoyment derived from
assisting others. Additional influential variables include job satisfaction, personal values, cultural
intelligence, and perceived behavioral control.

Methodology: This study adopted a hybrid multi-stage methodological design to address the
research questions. In the initial phase, a systematic literature review was conducted following
the PSALSAR framework to identify key dimensions and indicators of individual-level factors
influencing knowledge sharing. A comprehensive search across major academic databases,
utilizing predefined keywords, retrieved 112 candidate sources. These were systematically
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screened against inclusion criteria and subsequently evaluated for methodological quality using
the Critical Appraisal Skills Programme (CASP) tool. This process culminated in the selection of
41 medium- to high-quality articles, from which pertinent indicators were extracted. In the
subsequent phase, the Analytic Hierarchy Process (AHP) was employed to prioritize the
identified indicators. A pairwise comparison questionnaire, developed for this purpose, was
validated for both face and content validity. The instrument’s reliability was established,
demonstrating a Cronbach’s alpha coefficient of 0.87. The questionnaire was administered to
academic librarians, and the data were analyzed using Expert Choice software to ascertain the
relative weighting of each indicator. Subsequently, Interpretive Structural Modeling (ISM) was
employed to construct a structural model of the indicators. A specialized questionnaire, designed
to evaluate binary relationships among the indicators, was completed by 112 experienced
academic librarians. The responses informed the development of a Structural Self-Interaction
Matrix (SSIM), which was subsequently transformed into a reachability matrix. Through this
analytical process, hierarchical levels were delineated, culminating in the formulation of a final
model that illustrates the interrelationships among the individual factors influencing knowledge
sharin.

Findings: The findings indicate that the individual factors influencing knowledge-sharing
behaviors among academic librarians can be classified into 11 principal dimensions
encompassing 67 discrete indicators. The majority of participants were aged 40-50 years and
held master’s degrees. Analytic Hierarchy Process (AHP) results identified “beliefs and attitudes”
as the most influential dimension, whereas “situational characteristics” were found to be the least
influential, underscoring the predominance of internal psychological factors over external
contextual conditions. Interpretive Structural Modeling (ISM) analysis revealed a four-tier
hierarchical structure. Level 4, comprising beliefs and attitudes alongside personal values,
functioned as the fundamental driving forces of the system. Level 3, which included intrinsic
motivation and personality traits, served a mediating role by transmitting the influence of the
higher-level factors. Level 2 consisted of knowledge and experience, individual competencies,
and learning styles, which exhibited balanced levels of influence and dependence. Level 1
encompassed emotions, social relationships, organizational perceptions, and situational factors;
these elements demonstrated high dependence on factors situated at superior hierarchical levels.
Finally, Structural Equation Modeling (SEM) was employed to validate the proposed framework,
confirming both its construct validity and its predictive capability.

Conclusion: In knowledge-intensive environments such as academic libraries, knowledge
sharing constitutes a critical determinant of organizational effectiveness and service quality. This
study established that individual-level factors play a decisive role in shaping knowledge-sharing
behaviors. Among the examined dimensions, beliefs and attitudes, intrinsic motivations, and
personal values emerged as the most influential drivers, whereas situational and demographic
factors demonstrated comparatively limited impact. These findings indicate that knowledge
sharing is fundamentally rooted in psychological and attitudinal dispositions rather than external
conditions alone. Consequently, library administrators should prioritize fostering positive
attitudes, intrinsic motivation, mutual trust, and shared values through targeted training
initiatives, supportive leadership practices, and non-material incentives. A limitation of this
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research lies in its exclusive focus on individual factors within academic library contexts. Future
investigations should examine the interplay between individual, organizational, and technological
variables to advance a more holistic understanding of knowledge-sharing dynamics.

Keywords: Knowledge sharing, academic libraries, knowledge management, individual factors,
knowledge transfer
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Abstract

Introduction: Pop-up libraries constitute an emergent class of temporary, flexible, and user-
centric information service models. They are designed to augment resource accessibility,
foster direct user engagement, and reconstitute the library experience within diverse,
dynamic, and ephemeral settings. In recent years, such initiatives have garnered increasing
scholarly and practical interest as academic libraries pursue innovative strategies to extend
their reach beyond conventional physical infrastructures. Through the provision of targeted,
mobile, and highly adaptable services, pop-up libraries demonstrate the capacity to address
emergent user needs, enhance institutional visibility, and fortify relationships between
libraries and their academic communities. This study aims to systematically identify,
categorize, and prioritize distinct typologies of pop-up libraries applicable to the university
context, with particular emphasis on elucidating student preferences and expectations.
Methodology: This applied research was conducted using a survey methodology. The study
population comprised students at Semnan University, with participants selected via random
sampling to enhance representativeness. A sample size of 360 was determined based on the
Cochran formula, of whom approximately 70 percent ultimately participated. Data were
collected using a researcher-made questionnaire consisting of 54 items across multiple
dimensions, including pop-up library services, user needs, and prioritization criteria. To
establish validity, the instrument underwent face and content validation by a panel of experts
and faculty members in information science, all of whom confirmed its relevance and
appropriateness. Reliability was assessed using Cronbach’s alpha, which demonstrated a high
level of internal consistency, thereby confirming the robustness of the measurement too.
Findings: The analysis delineated twenty-five distinct typologies of pop-up libraries, which
were subsequently organized into four principal categories: (1) educational and research-
focused pop-ups, (2) scientific and technological pop-ups, (3) cultural and social pop-ups,
and (4) entertainment-oriented pop-ups. Student feedback indicated a pronounced interest in
pop-up library services, underscoring the considerable potential of these initiatives to address
a broad spectrum of both academic and non-academic requirements. Among the four
categories, educational and research-focused pop-ups garnered the greatest degree of interest,
indicative of students’ preference for academic support services that are accessible, mobile,
and responsive. Entertainment-oriented pop-ups ranked second, followed by those centered
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on cultural and social engagement. Scientific and technological pop-ups, though recording
the lowest level of interest, still attracted a meaningful degree of attention. Further analysis
revealed significant differences in students’ willingness to utilize pop-up libraries based on
demographic and academic variables. Gender-based comparisons indicated that female
students expressed a significantly higher level of interest in both cultural and social pop-ups
and scientific and technological pop-ups than their male counterparts. When considering
educational level, graduate students demonstrated stronger interest in educational and
research pop-ups as well as scientific and technological pop-ups, likely attributable to their
more specialized academic requirements. In contrast, undergraduate students exhibited
greater interest in cultural/social and entertainment-oriented pop-ups, reflecting their broader
engagement with campus life and extracurricular pursuits. Disciplinary differences were also
evident. For instance, within the educational and research pop-up category, significant
disparities emerged between students in engineering and arts disciplines, as well as between
those in basic sciences and arts. However, no significant differences were observed among
other disciplinary group. A nuanced comprehension of these variations is imperative for the
strategic design of targeted pop-up services that resonate with the distinct preferences of
specific student demographics. Tailoring such ephemeral events to align with the identified
needs of particular cohorts serves to significantly enhance participation rates, user
satisfaction, and the overall efficacy of these interventions. The prioritization analysis yielded
a ranked inventory of the ten most highly valued pop-up services among the student body.
These predominant categories encompassed career development workshops, pop-up teaching
stations, research support sessions, technical and software assistance clinics, language
learning hubs, film screening and critique events, cultural and historical exhibitions,
technology help desks, social skills development seminars, and writing support centers. This
hierarchy of priorities underscores a student-driven demand for integrated offerings that
concurrently facilitate academic enrichment and foster personal development.

Conclusion: Pop-up libraries represent a potent and innovative strategy for extending
information services and addressing the evolving needs of the academic community. In an
era where university libraries confront challenges including declining physical footfall,
spatial constraints, limited resources, and diminished student engagement, pop-up libraries
offer a flexible and responsive solution. Through the implementation of strategically
designed pop-up initiatives, informed by user preferences and behavior, academic libraries
can enhance service visibility, increase participation in library programs, foster more
meaningful librarian—student interactions, and collect valuable user feedback. Ultimately, the
integration of pop-up libraries into the university environment can contribute to stronger
institutional branding, expanded outreach, and a more dynamic and user-centric service
model.

Originality: This study constitutes the first systematic national investigation of pop-up
libraries within a university setting. Its findings establish a foundational framework for the
planning, implementation, and assessment of pop-up events in academic libraries.
Furthermore, the research provides a basis for future scholarly inquiry and advances both
theoretical and practical knowledge in the emerging domain of pop-up library services.
Keywords: Pop-up Libraries, Pop-up, Pop-up Events, Academic Libraries.
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