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ABSTRACT

Information literacy is a critical competency for medical
students to evaluate clinical evidence and support
professional development in technology-integrated
educational settings. Grounded in social cognitive theory,
this study developed a model examining how technology
integration teaching strategies (environmental factor)
influence medical students’ information literacy (personal
factor) through information-seeking behavior (behavioral
factor). A cross-sectional survey was administered to 280
undergraduates from a medical university in western
China, all of whom had completed clinical internships and
evidence-based medicine training. The proposed model
was tested using partial least squares structural equation
modeling. Technology integration teaching strategies
significantly predicted information-seeking behavior (f =
0.438, p < 0.001) and directly predicted information
literacy (B = 0.212, p = 0.001). Information-seeking
behavior significantly enhanced information literacy (8 =
0.387, p < 0.001) and fully mediated the relationship
between technology integration teaching strategies and
information literacy (indirect effect: § = 0.169, p < 0.001).
These findings support the applicability of social cognitive
theory in medical education and clarify the behavioral
mechanisms through which technology integration
contributes to students’ information literacy development.
The study provides empirical evidence and practical
implications for optimizing curriculum design.

Contribution/Originality: This study contributes to the existing literature by
examining the mediating mechanism of information-seeking behavior between
technology integration strategies and information literacy development within
medical education. This study provides empirical evidence from resource-constrained
settings in western China, advancing understanding of social cognitive theory's
application in medical education contexts.
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1. Introduction

The growing integration of technology in healthcare has fundamentally transformed the
educational landscape, creating unprecedented demands for enhanced information
literacy among medical students in the era of digital healthcare (Reddi & Javidi, 2025).
Consequently, in response to the evolving demands of digital healthcare on medical
students, medical educators have increasingly adopted systematic pedagogical
strategies that strategically develop students' information literacy competencies to
prepare them for the complexities of contemporary digital medical practice. The post-
pandemic era has intensified demand for technology-enhanced medical education,
prompting resource-limited medical institutions to adopt innovative teaching
methodologies that develop students' information literacy through systematic
technology integration (Ferdig et al., 2020; Kulaksiz et al., 2023). Given the growing
need for medical students to develop information literacy and digital skills, technology
integration strategies (TIS) is a systematic pedagogical approach that incorporates
digital tools and platforms into medical education curricula to enhance learning
outcomes and professional competencies. Technology-integrated strategies refer to
purposeful pedagogical approaches that systematically combine digital technologies
with content knowledge and instructional methods to enhance learning outcomes.
Technology adds value to the curriculum by supporting differentiated learning,
promoting higher-order thinking, and facilitating authentic learning experiences that
bridge school learning with students' everyday lives (Li et al.,, 2024). TIS is primarily
grounded in the TPACK (Technological Pedagogical Content Knowledge) framework,
which emphasizes the interactive integration of three domains: technological knowledge
(TK), pedagogical knowledge (PK), and content knowledge (CK), forming the foundation
for effective technology integration (Ning et al.,, 2024).

In clinical learning contexts, information-seeking behavior (ISB) refers to medical
students' strategic use of digital technologies and online databases to acquire clinical
evidence and enhance their academic and professional competencies (Wilson, 1999).
Information literacy (IL) represents medical students' ability to systematically navigate
the information landscape in clinical contexts. This includes identifying information
needs, accessing relevant digital resources, critically evaluating evidence, and
synthesizing findings for clinical practice ,it represents a multifaceted competency
involving digital navigation, critical evaluation, and information synthesis skills crucial
for evidence-based medical practice (ACRL, 2016; ALA, 2000; Bruce, 2002). Technology-
integrated teaching strategies in medical education enhance students' motivation and
ability to develop systematic information-seeking behaviors and strengthen their overall
information literacy skills (Onoue et al., 2024). TIS employs structured technology-
enhanced learning environments to develop students' digital literacy and information
management competencies. Through systematic exploration of digital databases and
evidence-based information practices, students acquire professional-level digital
thinking skills (Aydinlar et al., 2024). Information-seeking behavior (ISB) patterns serve
as critical mediators between pedagogical strategies and information literacy outcomes
in medical education (Barr, 2023). Technology-enhanced teaching methods motivate
medical students to engage systematically with digital information resources,
consequently enhancing their information literacy. Such engagement develops students'
competencies in resource evaluation, evidence synthesis, and technology application for
clinical decision-making. Information literacy advancement relies on structured
interaction with digital systems and systematic exposure to evaluation methodologies
(Zhao, 2024). Technology-enhanced medical education facilitates students' information
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literacy development through structured digital engagement (Choi-Lundberg, 2023).
Students demonstrate enhanced competencies in information navigation, resource
evaluation, and evidence synthesis when exposed to systematic technology-based
instruction (Sailer et al., 2024). The integration of teaching strategies, information-
seeking behaviors, and literacy outcomes creates a dynamic framework linking
pedagogical approaches to student competencies in medical education. Such
understanding enables educators to design effective curricula and optimize student
preparation strategies (Liu et al, 2023). Research in resource-limited contexts can
improve digital education quality while addressing technology-related training
challenges. Although the relationships between technology integration, information-
seeking behavior, and information literacy are increasingly recognized, significant
empirical gaps persist in medical education research (Le et al., 2022). Current literature
exhibits several critical limitations. First, mediating mechanisms remain insufficiently
explored. Although research has established links between technology-enhanced
teaching and information literacy development, the underlying pathways, particularly
the mediating role of information-seeking behavior, require further empirical
investigation. Second, contextual factors remain inadequately examined (Blau et al,
2020). Third, integrated theoretical models are scarce, with few studies examining the
comprehensive interplay between environmental, behavioral and personal factors
within a unified theoretical framework. Fourth, medical education contexts require
specialized investigation, as the unique demands of medical education, with its emphasis
on evidence-based practice and clinical decision-making, create distinct educational
requirements that differ from general educational settings (Le et al., 2022; Trullas et al.,
2022). These gaps are especially pronounced in developing regions such as western
China, where medical institutions face unique challenges in implementing technology-
enhanced education while developing students' information literacy competencies
within resource-constrained environments.

Therefore, this study addresses these critical gaps by investigating the relationships
between technology integration teaching strategies, information-seeking behavior and
information literacy among medical students in western China. Specifically, this research
pursues three objectives: (1) Examine the direct effects of technology integration
strategies on medical students' information literacy development in medical education
environments; (2) Investigate the mediating role of information-seeking behavior in the
relationship between technology integration teaching strategies and information
literacy development; (3) Test these relationships within the specific context of medical
education in resource-limited settings, particularly in western China. By achieving these
objectives, this study contributes essential knowledge for designing effective technology
integration programs and information literacy curricula in medical education,
particularly in resource-constrained environments.

2. Theoretical Framework

This study investigates the impact of TIS on medical students' information literacy
development through social cognitive theory (SCT). The SCT framework has been
extensively applied across various medical education contexts to examine teaching
methodology effectiveness, learning behavior development, professional competency
acquisition (Kim, 2024).

The social cognitive model describes how educational environmental factors, student
behavioral patterns, and personal competencies interact reciprocally through reciprocal
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determinism to shape learning outcomes and professional development (Chai & Ye,
2024). When medical students encounter technology integration teaching
methodologies, this environmental factor creates structured technology-enhanced
learning experiences that influence behavioral patterns (information-seeking) and
personal competencies (information literacy), which in turn affect subsequent learning
behaviors and competency development through continuous reciprocal interactions
(Sheremeta, 2025; Uygur et al., 2019).

According to established SCT principles, this framework operates on several
fundamental assumptions within educational contexts (Schunk & DiBenedetto, 2020).
First, human behavior and learning result from dynamic interactions between personal
factors (cognitive abilities, self-efficacy beliefs, knowledge), environmental factors
(teaching strategies, institutional support, educational resources), and behavioral
factors (learning activities, information-seeking patterns, skill practice) through triadic
reciprocal determinism (Dignath & Veenman, 2021). Second, individuals possess self-
regulatory capabilities that enable them to monitor, evaluate, and modify their learning
behaviors based on environmental feedback and personal goal attainment (Wu et al,
2025). Third, observational learning and modeling play crucial roles in developing
professional competencies, as students learn technology integration skills through
observing expert demonstrations and structured educational experiences (Hennessy et
al.,, 2022). Fourth, self-efficacy beliefs significantly influence students' motivation to
engage in challenging learning activities and their persistence in developing complex
professional competencies (Chen C. et al., 2025).

In the context of SCT applied to medical education, TIS represents the environmental
factor that structures technology-enhanced learning experiences, provides systematic
frameworks for digital information evaluation, and establishes educational expectations
for technology utilization in clinical practice (Zainal et al., 2025). Technology integration
teaching strategies create supportive digital learning environments that encourage
systematic information evaluation, provide scaffolding for technology-enhanced clinical
decision-making, and offer structured opportunities for students to develop evidence-
based thinking patterns through digital platforms (Zou et al, 2025). These
environmental factors influence both behavioral patterns (information-seeking
activities) and personal factors (cognitive competencies and self-efficacy beliefs)
through systematic exposure to technology-enhanced methodologies and structured
digital learning experiences.

Information-seeking behavior in medical education represents the behavioral factor
encompassing students' active engagement in digital information acquisition, online
database navigation activities, technology-enhanced literature search behaviors, and
digital resource utilization practices (Marasinghe et al, 2025). Medical students'
information-seeking behaviors serve as observable learning activities that mediate the
relationship between environmental factors (teaching strategies) and personal
competencies (information literacy) (Khani et al, 2023). Through systematic
engagement in technology-enhanced information-seeking behaviors, students develop
enhanced cognitive abilities, strengthen self-efficacy beliefs about digital resource
evaluation, and acquire practical skills necessary for evidence-based clinical practice
(Brennan et al., 2020).

Information literacy in medical education encompasses personal factors including
cognitive abilities (critical thinking, digital navigation skills, online resource evaluation
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competencies), knowledge structures (digital information organization, technology-
enhanced research comprehension), and self-efficacy beliefs (confidence in digital
information evaluation, perceived competence in technology-enhanced evidence
synthesis) (Cutrer et al, 2021). Medical students with higher IL possess enhanced
cognitive frameworks for processing digital information, demonstrate stronger self-
efficacy beliefs about their capability to evaluate online resources, and exhibit greater
confidence in applying technology-enhanced resources for clinical decision-making and
professional development (Rehman et al., 2024).

SCT emphasizes the reciprocal and dynamic nature of relationships between
environmental factors, behavioral patterns, and personal competencies in learning
contexts (Guo et al., 2023; Usher, 2018). Environmental factors such as technology
integration teaching strategies influence behavioral patterns (information-seeking) and
personal factors (information literacy) simultaneously, while behavioral engagement
provides feedback that shapes both environmental factors (teaching strategies
refinement) and personal competencies (skill development) (Gould et al, 2019).
Therefore, based on SCT principles, this study assumes that ISB functions as a mediating
behavioral factor that facilitates the transmission of environmental influences (TIS) into
personal competency development (IL) by providing systematic opportunities for
students to engage with digital information systems and develop technology-enhanced
thinking patterns essential for professional practice. As illustrated in Figure 1, the
hypothesized model depicts four main pathways: direct effects from technology
integration strategies to information-seeking behavior (H1), from information-seeking
behavior to information literacy (H2), from technology integration strategies to
information literacy (H3), and an indirect effect mediated by information-seeking
behavior (H4).

Figure 1: The hypothesized model of this study

Behavioral Factor

Information-seeking behavior
(ISB)

HI1 H2
H4: TIS—ISB—IL

Technology Integration Strategies (TIS) > Information Literacy (IL)

Environmental Factor Personal Factors

3. Hypotheses Development

Technology Integration Strategies creates structured technology-enhanced learning
environments that motivate and guide medical students to engage systematically in
digital information acquisition and technology-enhanced evidence evaluation activities
(Ha et al., 2023; Sulashvili et al., 2024). Technology integration teaching methodologies
provide explicit frameworks for digital information searching, offer structured
opportunities for online database navigation, and establish clear expectations for
systematic technology-enhanced literature review and evidence evaluation (Naseer et al,,
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2025). Medical students exposed to technology integration teaching strategies
demonstrate increased likelihood of engaging in systematic information-seeking
behaviors such as conducting comprehensive digital literature searches, utilizing online
clinical databases effectively, participating in technology-enhanced evidence evaluation
exercises, and developing systematic approaches to digital information acquisition
through structured learning activities (Barr, 2023). These teaching strategies provide
scaffolding that supports students' development of effective technology-enhanced
information-seeking patterns and digital research methodology understanding (Wang &
Zhang, 2024). Therefore, the study postulates the following hypothesis:

H1: Technology integration strategies significantly impact Information-Seeking
Behavior among medical students in western China.

Information-seeking behavior serves as a crucial mechanism through which medical
students develop and enhance their information literacy competencies in technology-
enhanced clinical contexts (Barr, 2023). Systematic engagement in technology-enhanced
information-seeking activities provides students with practical experience in digital
database navigation, online evidence evaluation, and technology-enhanced research
methodology application, which directly contributes to the development of information
literacy skills (Setyoko et al,, 2023). Medical students who actively engage in technology-
enhanced information-seeking behaviors develop enhanced capabilities in identifying
reliable digital information sources, critically evaluating online research quality,
synthesizing evidence from multiple digital sources, and applying technology-enhanced
information effectively for clinical decision-making purposes (Yu, 2022). Through
repeated exposure to technology-enhanced information-seeking activities, students
strengthen their cognitive frameworks for processing digital clinical information,
develop confidence in online evidence evaluation processes, and acquire practical skills
essential for information literacy competency in technology-rich environments (Sailer et
al, 2024). The behavioral engagement with digital information systems provides
experiential learning opportunities that facilitate the development of both technical
skills and cognitive competencies necessary for effective information literacy in
technology-enhanced medical practice (Kuek & Hakkennes, 2020). Based on this
theoretical foundation, the following hypothesis was developed:

H2: Information-seeking behavior significantly and positively enhances
Information Literacy skills among medical students in western China.

Technology integration teaching strategies directly influence medical students'
information literacy development through structured educational experiences that
enhance cognitive competencies and self-efficacy beliefs related to digital information
management (Wu et al., 2022). TIS provides systematic frameworks for online evidence
evaluation, offers guided instruction in technology-enhanced research methodology
understanding, and creates learning opportunities that strengthen students' analytical
and critical thinking capabilities in digital environment (Choi-Lundberg et al.,, 2023;
Swart, 2017). These pedagogical strategies directly contribute to information literacy
development by providing explicit instruction in digital information evaluation
techniques, offering practice opportunities for applying technology-enhanced evidence-
based reasoning, and establishing cognitive frameworks that support effective digital
clinical information utilization (Sanches et al., 2022). Therefore, the study postulates the
following hypothesis:
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H3: Technology integration teaching strategies significantly and positively
impacts Information Literacy among medical students in western China.

Information-seeking behavior functions as a mediating mechanism that facilitates the
transmission of environmental influences (technology integration teaching strategies)
into personal competency development (information literacy) through systematic
behavioral engagement with digital information systems (Ikapraja et al., 2025; Usher &
Schunk, 2017). According to SCT principles, environmental factors influence personal
competencies both directly and indirectly through behavioral pathways. TIS creates
technology-enhanced learning environments that encourage information-seeking
behaviors, which subsequently provide experiential learning opportunities that enhance
information literacy competencies (Chen L. et al., 2025).This mediation process occurs
as students engage in systematic technology-enhanced information-seeking activities
stimulated by technology integration teaching methodologies, gain practical experience
in digital information navigation and evaluation, and develop enhanced cognitive
competencies through repeated behavioral engagement with technology-enhanced
resources (Phan et al, 2024). The mediating role of information-seeking behavior
ensures that environmental factors (teaching strategies) are translated into meaningful
digital learning experiences that contribute to personal competency development
(information literacy) through active behavioral participation in technology-enhanced
information acquisition and evaluation processes. Therefore, based on SCT theoretical
framework and mediation principles, the following hypothesis is postulated:

H4: Information-seeking behavior mediates the relationship between technology
integration teaching strategies and Information Literacy among medical students
in western China.

4. Materials and methods
4.1. Research Design

A cross-sectional design was deemed appropriate for this research as it allows for
efficient data collection at a single time point while examining the associations between
multiple variables simultaneously. This study was conducted at Ningxia Medical
University in the Ningxia Hui Autonomous Region, a representative underdeveloped
area in western China. This location was selected to investigate technology-enhanced
information-seeking behaviors in medical education within an underserved region. The
target population comprised undergraduate students in their advanced stage of medical
education, specifically fourth-year clinical medicine students who had completed clinical
internships and evidence-based medicine training. The sample size was calculated using
Cochran's formula, yielding a base sample size of 267 participants. Accounting for
approximately 5% response rate loss, the final sample size was determined to be 280
participants. A purposive sampling technique was employed to recruit participants from
the fourth-year clinical medicine program. Purposive sampling was selected as the most
appropriate method because the study required participants with specific
characteristics—completion of clinical internships and evidence-based medicine
training—which cannot be guaranteed through probability sampling alone. Data were
collected in August 2025 through a professional web-based survey software in China
(https://wj.qq.com/), targeting students who had online learning experiences after the
outbreak of the COVID-19 pandemic. A structured questionnaire comprising validated
multi-item scales was employed to measure the study's core constructs (detailed in
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Section 4.2). Prior to full-scale data collection, a pilot study was conducted with 30 third-
year clinical medicine students who were not included in the main study. Cronbach's
alpha values from the pilot data ranged from 0.72 to 0.88, indicating acceptable internal
consistency reliability. A total of 300 questionnaires were returned, with 20 excluded
due to ineligibility, resulting in 280 valid samples for data analysis. This study received
ethical approval from the Research Ethics Committee of Universiti Teknologi MARA.
Informed consent was obtained from all participants prior to data collection.
Participants were assured of confidentiality and anonymity, and informed of their
voluntary participation and right to withdraw at any time without penalty.

4.2. Measurement Instruments

The comprehensive questionnaire included validated multi-item scales designed to
measure the study's core constructs within technology-enhanced medical education
contexts. The primary variables,include TIS, ISB, and IL were assessed using established
multi-item instruments adapted for technology-enhanced medical education settings
and measured through 5-point Likert-type scales ranging from Strongly Disagree (1) to
Strongly Agree (5) (Croasmun & Ostrom, 2011). The TIS scale was adapted from
established technology integration teaching methodology assessment instruments and
digital education effectiveness literature, focusing on students' perceptions of teaching
strategies effectiveness, technology integration quality, and systematic digital learning
experiences (Wang, 2022). The ISB scale was developed based on existing information-
seeking behavior frameworks specifically modified for technology-enhanced
information contexts and digital learning environments, measuring systematic digital
information acquisition behaviors and online resource utilization patterns (Wilson,
1999). The IL scale was adapted from digital literacy instruments and technology-
enhanced information competency assessment tools specifically designed for medical
education contexts, assessing cognitive capabilities and self-efficacy beliefs related to
digital information evaluation and technology-enhanced information synthesis. Data
analysis was conducted using SPSS (29.0) and Smart PLS 4.0 software packages.
Structural Equation Modeling (SEM) was employed to examine the proposed
hypothetical relationships among the study variables, with particular attention to
mediation analysis procedures within the context of technology-enhanced medical
education in western China (Cai et al,, 2022).

5. Results
5.1. Demographic Profile

This study included 280 fourth-year clinical medicine students who have completed
clinical internships and received systematic evidence-based medicine training through
technology-enhanced learning environments at a medical university in Ningxia, western
China. The sample comprised 53.8% female and 46.2% male participants, reflecting the
gender distribution typical of clinical medicine programs in the region. All participants
were enrolled in the same academic level (fourth-year clinical medicine program), which
eliminated potential confounding effects of academic progression and specialty
differences. Regarding clinical internship experience, all students had completed a
minimum of 6 months of clinical rotations across various medical departments,
including internal medicine, surgery, pediatrics, and emergency medicine. In terms of
technology-enhanced learning experience, 100% of participants had completed the
mandatory evidence-based medicine curriculum delivered through digital platforms,
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including courses on technology-enhanced clinical research methodology, online
systematic literature review, and digital critical appraisal of medical literature.
Additionally, 82.5% of participants reported using digital learning platforms and online
clinical databases regularly during their clinical internship experiences for technology-
enhanced case-based learning and clinical decision-making exercises.

5.2. Measurement Model Assessment
5.2.1. Convergent Validity

Data analysis commenced with reliability assessment using SPSS 29, followed by Partial
Least Squares Structural Equation Modeling (PLS-SEM) procedures to examine
interrelationships between latent variables using Smart-PLS 4.0 software. All
measurement constructs were reflective in nature, and construct reliability was
evaluated using Composite Reliability (CR) and Cronbach's Alpha (a) coefficients. CR
and a values exceeding 0.7 are considered satisfactory for research purposes (Hair et al.,
2019; Holmbeck & Devine, 2009).

As presented in Table 1, CR values for all constructs ranged from 0.842 to 0.919,
exceeding the recommended threshold of 0.7. Cronbach's Alpha values demonstrated
similar patterns, with values ranging from 0.764 to 0.895. Table 1 presents the complete
reliability and validity indicators for all measurement constructs in this study. Notably,
the IL construct exhibited a Cronbach's Alpha of 0.764, which, while marginally lower
than other constructs, remains above the acceptable threshold. Since Cronbach's Alpha
assumes equal outer loadings across construct indicators whereas CR accommodates
varying outer loadings, the consistently high CR values (all > 0.80) provide robust
evidence of internal consistency reliability across all constructs in this technology-
enhanced medical education context.

Convergent validity was assessed through Average Variance Extracted (AVE), with a
minimum acceptable threshold of 0.50 (Nasution et al.,, 2020). As shown in Table 1,
Results indicated that AVE values for all constructs ranged from 0.515 to 0.695,
surpassing the recommended threshold and thereby confirming adequate convergent
validity. Additionally, item loadings for all indicators exceeded 0.70 (ranging from 0.738
to 0.957), further substantiating the convergent validity of the measurement model.

Table 1: Composite reliability, Cronbach's a and AVE

Construct items loading Cronbach’s a rho_a CR AVE
IL 0.764 0.766 0.842 0.515
ILA 0.949 0.819 0.825 0.881 0.649
ILC 0.950 0.872 0.878 0.907 0.661
ILE 0.957 0.840 0.843 0.886 0.610
ILN 0.908 0.855 0.859 0.896 0.633
ILT 0.946 0.840 0.841 0.887 0.610
ISB 0.872 0.877 0.904 0.610
ISB1 0.792

ISB2 0.817

ISB3 0.751

ISB4 0.794

ISB5 0.738
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ISB6 0.790
TIS 0.890 0.895 0.919 0.695
TIS1 0.824
TIS2 0.859
TIS3 0.855
TIS4 0.801
TIS5 0.828

5.2.2. Discriminant Validity

The discriminant validity of the scales was assessed using the Heterotrait-Monotrait
(HTMT) ratio criterion. Following the guidelines established by Tudor Car et al. (2022),
HTMT values should remain below 0.85 to demonstrate adequate discriminant validity
in technology-enhanced medical education contexts. As presented in Table 2, the
diagonal values represent the square root of the Average Variance Extracted (AVE) for
each construct: Intention to Learn (IL = 0.719), Information Literacy Awareness (ILA =
0.805), Information Literacy Competence (ILC = 0.813), Information Literacy Efficacy
(ILE = 0.781), Information Literacy Need (ILN = 0.795), Information Literacy Trust (ILT
= 0.781), Information Seeking Behavior (ISB = 0.781), and Technology Integration
Strategies (TIS = 0.834). Table 2 illustrates that the off-diagonal elements represent
inter-construct correlations, with all values ranging from 0.189 to 0.750, remaining
substantially below the 0.85 threshold. These results confirm that all constructs
demonstrate satisfactory discriminant validity, indicating that the measurement model
successfully differentiates between conceptually distinct constructs within the
technology integration teaching strategies and information behavior framework.

Table 2: The discriminant validity of the scales

IL ILA ILC ILE ILN ILT ISB TIS
IL 0.719
ILA 0.718 0.805
ILC 0.703 0.386 0.813
ILE 0.740 0.423 0.378 0.781
ILN 0.682 0.339 0.356 0.396 0.795
ILT 0.750 0.431 0.413 0.435 0.401 0.781
ISB 0.477 0.371 0.323 0.393 0.296 0.328 0.781
TIS 0.378 0.288 0.334 0.288 0.189 0.255 0.438 0.834

5.2.3. Structural Model and Hypothesis Testing

Following reliability and validity confirmation, the study proceeded to hypothesis
testing through structural model assessment using PLS-SEM. As shown in Table 3, path
analysis results confirm that TIS significantly enhances information-seeking behavior
among fourth-year clinical medicine students, with this impact being statistically
significant (f = 0.438,t=8.017, p < 0.001), thus supporting H1.

Furthermore, Table 3 demonstrates that ISB shows a significantly positive impact on IL
(B =0.387, t =5.993, p < 0.001), confirming H2. Additionally, TIS shows a significantly
positive direct effect on IL (f = 0.212, t = 3.316, p = 0.001), which supports H3. Path
analysis revealed that technology integration teaching strategies not only directly
enhance information-seeking behaviors among fourth-year clinical medicine students in
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the western China context, but also exert a significant direct effect on information
literacy competencies.

Mediation analysis confirms that ISB partially mediates the relationship between TIS
and IL. As indicated in Table 3, the indirect effect through information-seeking behavior
is statistically significant (f = 0.169, t = 4.763, p < 0.001), and the direct effect is also
significant (f = 0.212, p = 0.001), indicating partial mediation. Both direct and indirect
pathways contribute to the overall effect of technology integration teaching strategies
on information literacy, supporting H4.

As illustrated in Table 3 and Figure 2, the structural model demonstrates the results of
hypothesis testing.

Table 3: Results of path analysis

Hypothese Path Beta STD Tvalues Pvalues Decision

H1 TIS -> ISB 0.438 0.055 8.017 0 Supported
H2 ISB -> IL 0.387 0.065 5.993 0 Supported
H3 TIS -> IL 0.212 0.064 3.316 0.001 Supported
H4 TIS -> ISB -> IL 0.169 0.036 4.763 0 Supported

Figure 2: Summary of model analysis

ISB1 ISB2 ISB3 ISB4 ISB5 ISB6

0.792 ( 0.817 (40.426) 2 0794 (3 0.738 (22.689) 30536)

NN

s ILA
0.428 (0.000) 0.387 (0.000)
Ts2 0.720 (16.139) ILc
w0824 (30089 730 (16,

0.858 (47.365) //,Q.TDS (13.853) o

TS3  4—— 0855 (51.055) 0212 (0.001) . — 0752 (15341) — >
L ——

0801 (30.862) —— 0657 0.124)

T4 4T 080826109 0737 (12.565) ILN
Tis I

IS5 LT

6. Discussion

The study presents compelling evidence demonstrating that technology integration
teaching strategies significantly enhance fourth-year clinical medicine students’
information literacy competencies through the mediating mechanism of information-
seeking behavior in the western China regional context. Thus, it is evident from this
study that systematic implementation of technology integration teaching methodologies
leads senior clinical medicine students to engage more actively in digital information-
seeking activities, which subsequently contributes to enhanced information literacy
development (Consoli et al., 2025; Shannaq, 2025). Therefore, technology integration
teaching strategies create optimal technological environments wherein fourth-year
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clinical medicine students, building upon their clinical internship experiences and
evidence-based medicine training, experience structured opportunities to engage
meaningfully with digital information systems and develop technology-enhanced
competencies through systematic behavioral engagement, ultimately facilitating the
development of comprehensive information literacy skills essential for contemporary
professional practice. As medical education technology literature supports, information-
seeking behavior serves as a crucial mediating mechanism through which
environmental factors (teaching strategies) influence personal competencies
(information literacy) in healthcare education contexts (Shamsaee et al, 2021).
Technology integration teaching strategies provide structured digital learning
experiences that enhance information literacy through behavioral pathways, and the
findings confirm that when fourth-year clinical medicine students engage actively in
information-seeking behaviors stimulated by these teaching methodologies, they
develop significantly enhanced information literacy competencies. Considering these
relationships, this study demonstrated that ISB functions as a mediator between TIS and
information literacy development among senior clinical medicine students in western
China. The mediation analysis reveals that technology integration teaching strategies
influence information literacy both directly and indirectly through information-seeking
behavior pathways (Ishimura & Fitzgibbons, 2023).

This finding indicates that teaching strategies enhance information literacy not only
through direct instructional effects but also by encouraging behavioral engagement with
digital information systems that provides experiential learning opportunities essential
for competency development in technology-enhanced environments. Social cognitive
theory postulates that environmental factors, behavioral patterns, and personal
competencies interact reciprocally through triadic determinism (Bandura, 2001; Usher,
2018). Maintaining consistency with this theoretical framework, the study findings
demonstrate how environmental factors (technology integration teaching strategies)
influence behavioral patterns (information-seeking behavior), which subsequently affect
personal competencies (information literacy). The mediation mechanism reveals that
teaching strategies create technology-enhanced learning environments that stimulate
information-seeking behaviors, which provide practical experience essential for
developing information literacy competencies (Ashraf et al, 2022). This triadic
interaction demonstrates how systematic teaching methodologies can optimize learning
outcomes through structured behavioral engagement and competency development
processes in resource-constrained educational contexts.

7. Conclusion

The purpose of this study was to gain initial insights into how technology integration
teaching strategies influence fourth-year clinical medicine students' information literacy
development through information-seeking behavior mechanisms within the western
China regional context, specifically in Ningxia. The study empirically validated social
cognitive theory principles by examining the triadic interactions between environmental
factors (teaching strategies), behavioral patterns (information- seeking), and personal
competencies (information literacy) among senior clinical medicine students who had
completed clinical internships and technology-enhanced evidence-based medicine
training. Consistent with SCT principles that environmental factors, behavioral patterns,
and personal competencies interact through reciprocal relationships, this study
confirms that information-seeking behavior functions as a crucial mediating mechanism
facilitating the transmission of environmental influences (teaching strategies) into
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personal competency development (information literacy) (Ishimura & Fitzgibbons,
2023). Technology integration teaching strategies demonstrate significantly positive
effects on both information-seeking behavior and information literacy (Ikapraja et al.,
2025), while information-seeking behavior emerges as both a direct predictor and a
significant mediator in the relationship between teaching strategies and competency
development among senior clinical medicine students.

The study findings reveal that in medical education environments within western
China's underdeveloped regions, where standardized technological support systems
may be inadequate due to regional economic constraints, technology integration
teaching strategies can serve as effective environmental interventions when
systematically implemented among students who possess foundational -clinical
experience and technology-enhanced learning background (Sulashvili et al., 2024).
Teaching strategies optimization can be executed through faculty development
programs and curricular integration initiatives specific to the needs of senior clinical
medicine students (Zhang et al., 2025). Medical education institutions in similar regional
contexts may implement technology integration teaching methodologies more
systematically to create structured digital learning environments that stimulate
information-seeking behaviors and facilitate information literacy development,
ultimately enhancing clinical competency preparation and technology-enhanced
learning readiness among fourth-year clinical medicine students in resource-
constrained contexts (Sulashvili et al., 2024).

Based on study findings, it can be argued that technology integration teaching strategies
may be effectively implemented to enhance senior clinical medicine students'
information literacy competencies through systematic information-seeking behavior
development in western China's underdeveloped regions. With appropriate TIS
implementation, medical education institutions in similar regional contexts can create
structured technology-enhanced learning environments that motivate fourth-year
clinical medicine students to engage systematically with digital information resources,
ultimately facilitating information literacy development essential for technology-
enhanced clinical practice (Dhar et al., 2021). This approach helps optimize educational
resource utilization while addressing information literacy gaps common in resource-
constrained educational environments, particularly for students who have completed
clinical internships and technology-enhanced evidence-based medicine training (Chen et
al, 2024). Additionally, medical education administrators and faculty members in
western China and similar regional contexts can benefit significantly from
understanding how teaching strategies influence senior clinical medicine students'
learning behaviors and competency development patterns (Lan et al., 2025). Technology
integration teaching strategies can be enhanced through systematic faculty
development, curricular integration initiatives, and improved access to digital
educational resources (Akram et al., 2022). Therefore, several strategic actions are
required to optimize teaching methodology implementation in western China's
underdeveloped regions (Reddi & Javidi, 2025). For example, faculty development
programs should be promoted extensively to ensure systematic implementation of
technology integration teaching methodologies. Medical education faculty should
receive comprehensive training in technology-enhanced teaching techniques and
systematic approaches to integrating digital information literacy development into
curricula across various medical education contexts and specialty areas (Sadiq et al,,
2024). Furthermore, medical education institutions should actively implement
technology integration teaching strategies through curricular redesign initiatives that
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emphasize systematic information-seeking skill development and digital evidence
evaluation competencies.
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