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Abstract

The present study was conducted with the aim of validating a conceptual model of blended learning among
nursing students at Lorestan University of Medical Sciences. In the qualitative phase, the statistical
population included 15 experts and specialists in the field of medical education, as well as nursing
department managers and faculty members with specific years of experience in medical education at
Lorestan University of Medical Sciences. In the quantitative phase, the population consisted of all nursing
students enrolled at Lorestan University of Medical Sciences during the 2022—2023 academic year. In this
phase, the sample size was determined to be 209 using Cochran’s formula, and participants were selected
through stratified random sampling. This study employed a mixed-methods approach. It was also
categorized as fundamental research in terms of its objective and as descriptive-survey research in terms
of data collection. The qualitative research tools included semi-structured interviews and a review of the
literature and previous studies. In the quantitative phase, the data collection instrument was a researcher-
made questionnaire with 41 items derived from the qualitative findings. The qualitative findings were
analyzed using document analysis, library study, thematic analysis, and the Delphi method. In the
guantitative phase, confirmatory factor analysis was employed to examine convergent validity and
structural equation modeling, conducted using SPSS and AMOS software. The results of the qualitative
phase revealed that the blended learning model emerged with five components: pedagogical strategies,
educational objectives, instructional content, teaching methods, and educational evaluation. The findings
from the quantitative data analysis showed that the model fit indices, except for the GFI and NFI indices,
were above 0.90, indicating a satisfactory model fit. Furthermore, the model's chi-square value was less
than 3, indicating that the empirical data appropriately support the study's conceptual model. Additionally,
the Root Mean Square Error of Approximation (RMSEA) was around 0.05, further confirming the model’s
fit. The model fit indices collectively indicated that the model achieved an adequate fit to the data. This
section also included the visualization of the conceptual model and its evaluation using the Maximum
Likelihood Estimation (MLE) method.
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Extended Abstract
Introduction
Blended learning has increasingly become a strategic educational model in the context of higher
education, particularly in disciplines that require both theoretical knowledge and practical skills, such
as nursing. As health systems face rapid technological advancements and dynamic educational
needs, traditional instructional methods alone have proven insufficient to equip future professionals
with the required competencies. Blended learning—defined as the systematic combination of face-
to-face and online education—has thus gained recognition as an effective and flexible solution for
modern educational demands (Anthony et al., 2019; Boelens et al., 2018).
The global shift toward integrating technology into education has led scholars to evaluate not only
the practical aspects of online instruction but also the pedagogical and conceptual models that can
guide the implementation of blended learning in a sustainable and context-sensitive manner. Studies
have emphasized that successful blended learning must consider learner diversity, teacher
competencies, instructional design, and assessment models (Bonk & Graham, 2011; Oakley, 2016).
Furthermore, in the post-pandemic educational landscape, the blended learning model has been
recognized not merely as a temporary fix but as a permanent and scalable educational strategy
(Thahir et al., 2023; Williams, 2024).
In Iran, efforts to reform educational programs in medical sciences have increasingly considered
blended learning, but a validated, conceptual framework tailored to the specific needs of nursing
students has been lacking. While there have been studies focusing on specific dimensions such as
content design, learning motivation, and technology access, few have proposed an integrated model
capturing the core pedagogical, cognitive, and operational dimensions of blended learning in medical
education contexts (Ghorbani et al., 2024; Zare et al., 2024). Other researchers have focused on how
blended learning influences nursing students’ self-efficacy and cognitive engagement (Karimi et al.,
2021; Rajabian De Zireh et al., 2021).
Moreover, as prior research suggests, developing such a model requires aligning the model's
components with international standards while simultaneously accounting for the specific
organizational, infrastructural, and cultural conditions of each academic institution (Akbari Pourang
et al., 2016; Sadeghi Tabr & Shariati Mard, 2020). Studies by (Ismail et al., 2018; Y. Liu, 2024) further
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indicate that components such as pedagogical strategies, technological adaptability, learner
characteristics, and assessment modalities must be systematically analyzed and integrated.
Hence, the present study aimed to validate a conceptual model of blended learning for nursing
students at Lorestan University of Medical Sciences in Iran. This model aimed to offer a
comprehensive educational framework built upon five primary components: pedagogical design,
learning objectives, content development, instructional methods, and educational evaluation. By
employing a mixed-methods approach, the study sought to bridge theory and practice in designing
a culturally contextualized and pedagogically sound blended learning model.

Methods and Materials

The study employed a mixed-methods research design involving both qualitative and quantitative
phases. In the qualitative phase, semi-structured interviews were conducted with 15 experts
including faculty members, administrators, and educational managers from the nursing and medical
education departments. These interviews aimed to extract key components of an effective blended
learning model through thematic analysis. Literature review and document analysis were also
conducted to complement the empirical findings.

Based on qualitative findings, a researcher-made questionnaire containing 41 items was developed
and used in the quantitative phase. The target population included all nursing students enrolled at
Lorestan University of Medical Sciences during the 2022-2023 academic year. A stratified random
sampling technique was employed to select 209 students, calculated using Cochran's formula. The
final questionnaire was administered using a five-point Likert scale.

Confirmatory Factor Analysis (CFA) and Structural Equation Modeling (SEM) were used to test the
validity and reliability of the conceptual model. SPSS and AMOS software were employed for
statistical analysis. Additionally, the Delphi technique was used across three rounds to refine and
validate the proposed components and indicators of the model with expert feedback.

Findings

The results of the qualitative phase identified five main components that structured the conceptual
model of blended learning: pedagogical strategies, learning objectives, educational content,
instructional methods, and educational evaluation. From the 263 initial qualitative codes, 41
indicators were finalized and incorporated into the model. In the first round of the Delphi method, two
indicators (“flexibility" and "use of technological tools") were excluded due to low consensus scores.
However, in the second and third rounds, strong expert agreement was achieved, with a Kendall's
coefficient of 0.745 indicating robust consensus.

Confirmatory factor analysis indicated high factor loadings for most components: 0.98 for
pedagogical design, 0.96 for learning objectives, 0.97 for content development, 0.47 for instructional
methods, and 0.99 for educational evaluation. Goodness-of-fit indices were within acceptable
ranges: CFl = 0.940, TLI = 0.935, RMSEA = 0.052, and Chi-square/df = 1.57. These values
confirmed the empirical robustness and theoretical consistency of the model.

The component "educational evaluation" had the highest explanatory power, followed closely by
"content development" and "pedagogical design." The relatively lower factor loading of “instructional
methods" suggested a need for improvement in areas such as technological infrastructure and
faculty digital competence. The final model demonstrated acceptable internal validity and can be
applied across similar educational settings in Iran.

Discussion and Conclusion

The validated model of blended learning proposed in this study underscores the necessity of
integrating multiple instructional elements in a cohesive framework tailored to the context of Iranian
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nursing education. The high factor loadings and fit indices indicate that the components are
conceptually and empirically coherent, which aligns with prior research that emphasizes the
effectiveness of multidimensional approaches to blended learning.

The dominant role of educational evaluation in the model confirms what earlier studies have
suggested: assessment plays a central role in blended environments where student engagement
and performance can vary significantly. Incorporating feedback mechanisms, continuous evaluation,
and reflective assessment strategies enhances the learning outcomes and motivates learners to self-
regulate and adapt their learning pathways.

Pedagogical design, as identified in the model, plays a critical role in aligning instructional strategies
with learning outcomes and learner profiles. The integration of traditional face-to-face interaction with
digital tools allows educators to foster deeper learning and adapt to individual learning styles.
Similarly, the focus on learning objectives rooted in cognitive, emotional, and behavioral domains
contributes to the holistic development of nursing students.

Although instructional methods showed relatively lower explanatory power, this does not diminish
their importance. Instead, it signals the need for further investment in faculty development and
technological infrastructure. Universities must ensure that instructors are well-equipped to deliver
content through blended platforms and that students have equitable access to digital resources.
The importance of content development also emerged as a core pillar of the model. Designing
content that is interactive, contextual, and aligned with learners' prior experiences is vital in blended
settings. Such content not only increases student motivation but also fosters knowledge transfer and
long-term retention.

Overall, the findings demonstrate that the proposed model offers a valid and reliable framework for
implementing blended learning in nursing education. It bridges the gap between theoretical
underpinnings and practical applications and provides a roadmap for curriculum designers,
educational managers, and policymakers aiming to enhance the quality and efficiency of medical
education through blended approaches. With further refinements and cross-institutional testing, this
model could serve as a national reference for blended learning in health-related disciplines.
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