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Abstract

In the context of the Education Informatization 2.0 era, technologies such as 5G, artificial
intelligence, and virtual simulation are rapidly penetrating the field of education,
prompting a paradigm shift in medical education from knowledge transmission to
competency cultivation. Currently, the traditional single-mode lecture-based approach
reveals limitations in addressing the dynamic updates of pathological mechanisms and
the highly practical nature of clinical skills in medical disciplines, including a lack of
practical scenarios and insufficient personalized guidance. Meanwhile, China’s “Healthy
China” strategy requires medical professionals to possess solid foundational knowledge,
robust practical skills, and strong innovation capabilities—demands that the traditional
model can no longer meet. The blended online-offline teaching model integrates digital
tools such as MOOCs and virtual labs with traditional practices like bedside teaching and
simulation training, overcoming spatiotemporal limitations to enable ubiquitous
learning while enhancing clinical reasoning through hands-on practice. This model has
emerged as a key breakthrough in medical education reform. An in-depth analysis of its
practical effects in course design, resource integration, and evaluation feedback is of
great significance for building a medical education system that meets the needs of the
new era.
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1. The Significance of Applying Blended Teaching in Medical Education

1.1. Alignment with the National Strategy of Education Informatization

Against the backdrop of China’s push for education informatization, the deep integration of
information technology with teaching has become a core direction in higher education reform.
Medical education is characterized by fast-paced knowledge updates and a strong emphasis on
practice. In traditional models, disconnection among static diagrams, abstract theories, and
clinical practice has become increasingly apparent. Digital means are necessary to upgrade the
teaching approach. The blended model integrates online platforms and virtual simulation
technologies, embedding digital content—such as 3D anatomical models and dynamic
demonstrations of pathological mechanisms—into traditional classrooms[1-3]. This shift
supports the intelligentization of teaching methods and the digitization of resources, helping
subjects like anatomy and radiology transition from traditional to information-based teaching
paradigms, thus realizing the national educational strategy within medical contexts.
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1.2. Addressing the New Demands for Medical Talent Development

Modern society requires medical professionals to develop a composite set of skills: theoretical
knowledge, practical ability, and innovative thinking. The traditional disconnection between
classroom instruction and clinical training increasingly fails to meet these demands. For
example, in a blended "Diagnostics" course at a medical university, a collaborative online-
offline training model was established. Online resources included simulations such as heart
murmur auscultation and abdominal palpation, enabling students to use 3D anatomical models
to repeatedly study cardiac valve structures and hemodynamics. Offline, a "chest pain patient
consultation" scenario was simulated, allowing students to apply theoretical knowledge in
structured interactions with standardized patients—covering inquiry, physical examination,
and differential diagnosis (see Figure 1). After one semester, the diagnostic accuracy for heart
disease rose from 68% to 89%, and 92% of students could clearly articulate the
pathophysiological mechanisms and clinical signs of mitral stenosis. This dual-track model
reinforces theoretical knowledge online while enhancing clinical reasoning offline, forming a
progressive training chain that effectively meets the capabilities required of modern medical
professionals.

Clarity of differential diagnosis thinking

Completeness of inquiry logic

Degree of standardization in clinical scenario
simulation diagnosis operation

Accuracy rate of description of mechanism and signs
of mitral valve stenosis

Accuracy rate of cause analysis for heart diseases

0 10 20 30 40 50 60 70 80 90 100
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Figure 1. Effectiveness Comparison Chart

1.3. Expanding the Breadth and Depth of Medical Education

Traditional medical education is often limited by physical space and uneven resource allocation,
leading to restricted access to quality resources and insufficient development of higher-order
thinking. The blended model, empowered by technology, expands both the breadth and depth
of education. In terms of breadth, the shareability of online resources breaks geographical
barriers, allowing remote medical schools to access high-quality educational materials via
cloud platforms[4-5]. Resources such as virtual anatomy labs and clinical case databases can be
shared across regions, addressing disparities in resource distribution. In terms of depth, offline
activities like PBL (problem-based learning) discussions and multi-station clinical assessments
guide students to understand medical knowledge from molecular mechanisms to organ
functions and comprehensive diagnosis and treatment, cultivating advanced thinking skills
necessary to solve complex clinical problems. This transforms education from simple
knowledge transfer to capability construction, enhancing the overall quality of learning.
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2. Implementation Process of the Blended Teaching Model in Medical
Education

2.1. Early-stage Course Design and Resource Integration

Medical education is known for its highly systematic and logical knowledge structure, coupled
with a strong need for application in clinical settings. Therefore, early-stage design for blended
teaching must build a sound framework. Teachers should systematically plan both online and
offline components based on the curriculum's objectives and content characteristics. During
online resource integration, attention should be paid to relevance and practicality, selecting
high-quality video lectures, virtual experiments, and digital textbooks to support self-directed
learning. Offline teaching should focus on key and difficult content areas, incorporating
activities like case analysis, group discussions, and hands-on practice. For example, in an
anatomy course, teachers should first define the learning goal—helping students master the
structure and function of body systems—then integrate online 3D models with offline specimen
observation sessions to ensure mutual reinforcement between modes. In addition, lesson
sequencing must consider cognitive load and student engagement, ensuring a progressive
buildup of complexity. Teaching design should also include assessment checkpoints and
feedback loops, enabling continuous adaptation to learner needs. Overall, early-stage planning
lays the foundation for effective blended instruction, ensuring that technological tools enhance,
rather than disrupt, the educational process.

2.2. Online Autonomous Learning and Knowledge Construction

Online learning is a core component of blended instruction. Guided by teachers, students use
online platforms to study autonomously, planning their time and progress according to
personal learning capacity. Students watch instructional videos, read digital materials, and
complete online assessments to build their knowledge framework[6-7]. Online learning offers
flexibility and allows students to repeatedly review challenging concepts. Interactive functions
on these platforms enable communication with teachers and peers, facilitating immediate
problem-solving and improved learning outcomes. For instance, in pathology, students can
view explanatory videos, consult e-textbooks, and complete quizzes online. If confusion arises,
they can ask questions in the discussion forum, deepening their understanding of the content.
Furthermore, online platforms often include learning analytics tools that help students track
their own progress and identify areas needing improvement. These digital environments
promote personalized learning paths, allowing learners to adjust pacing and depth based on
their individual goals and academic strengths. When paired with gamification elements—such
as badges, progress bars, or interactive quizzes—online learning becomes more engaging and
motivating, thus reinforcing students’ sense of autonomy and achievement in constructing
medical knowledge.

2.3. Offline Interactive Practice and Skills Enhancement

Offline sessions in a blended model emphasize interaction and practice. Based on feedback from
online learning, teachers address common challenges and key topics through targeted
explanations. Through activities such as case discussions, clinical simulations, and collaborative
learning, students are encouraged to apply theory to practice, strengthening clinical reasoning
and operational skills. This hands-on approach enhances understanding of medical knowledge
while also developing communication, teamwork, and problem-solving abilities. For instance,
during clinical skills training, teachers analyze common procedural issues observed online,
then organize students into simulation groups to practice. Students collaborate to overcome
difficulties during procedures, thereby improving practical competence and team coordination.
Additionally, offline sessions offer opportunities for instructors to assess students’ non-
cognitive skills, such as empathy, ethical reasoning, and patient communication, through role-
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play and standardized patient encounters. These experiences simulate real-life clinical
environments, fostering situational awareness and decision-making under pressure. Offline
activities not only consolidate prior online learning but also cultivate professional identity and
holistic clinical competency, which are essential for preparing students for real-world medical
practice.

2.4. Multi-Dimensional Evaluation and Teaching Iteration

A comprehensive evaluation system is essential for blended medical education to objectively
assess both student outcomes and instructional quality. Evaluation should cover theoretical
mastery, practical skills, learning behaviors, and collaboration abilities. Multiple evaluation
methods—teacher assessment, self- and peer-evaluation, and performance-based tests—
should be integrated. This enables instructors to identify problems during instruction and make
timely pedagogical adjustments, ensuring continuous improvement[8-10]. At the end of the
course, teachers can evaluate students using a composite of online grades, practical
performance, and participation in discussions, providing a solid basis for refining teaching
content and methods in future iterations. Moreover, formative assessments such as reflective
journals, clinical logbooks, and in-class polling can be used to gather continuous feedback
throughout the learning process. Incorporating student feedback mechanisms, like anonymous
course evaluations or focus group interviews, can offer valuable insights for teaching
improvement. When designed as part of a feedback loop, evaluation becomes not just a
measurement tool but a driver of curriculum enhancement, promoting ongoing refinement of
blended teaching models and contributing to sustained educational excellence in medical
programs.

3. Application Strategies of Blended Online-Offline Teaching Models in
Medical Education

3.1. Precise Design of Teaching Content

The knowledge structure of medical curricula is vast, complex, and highly specialized and
logical. Precise content design is fundamental to the successful implementation of blended
teaching models. When planning instructional content, teachers must fully consider both the
goals of medical education and the actual learning needs of students, making scientifically
informed selections and arrangements. Online content should focus on the explanation and
expansion of foundational theories to help students build a structured knowledge framework
and solidify their theoretical foundation. Offline content, by contrast, should center on clinical
applications, featuring representative case studies and practical training projects to improve
specificity and applicability. This enables students to better integrate theoretical knowledge
with practical scenarios. Instructional content should also emphasize continuity and
progression, allowing for smooth integration between online and offline components. This
holistic approach ensures that students advance step by step, deepening their learning over
time.

3.2. Integration of Diverse Teaching Methods

A single instructional approach cannot meet the diverse demands of medical education.
Integrating multiple teaching methods is key to enhancing the effectiveness of blended teaching.
In practice, teachers should adopt flexible strategies tailored to various teaching objectives and
content types (see Table 1). Online teaching may utilize flipped classrooms, micro-lectures, and
similar methods to stimulate student interest and encourage autonomous learning. Offline
instruction can be enriched with methods such as problem-based learning (PBL), case-based
learning (CBL), and scenario simulations to prompt active thinking and real-world application
of knowledge. The integration of diverse methods helps activate student engagement, enhance
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creative thinking and practical abilities, and ultimately improve the quality and efficiency of
medical education[11-12].

Table 1. The Value of Different Teaching Methods
Teaching methods Overall teaching value

Build a teaching closed loop of "learning first, then teaching", enhance
Flipped classroom students' learning initiative, and optimize the utilization rate of
classroom time. Micro-lesson teaching.

Adapt to the abstract nature of medical knowledge and reduce the
learning difficulty by visualizing the presentation, thereby enhancing
the efficiency of knowledge transmission.

Micro-lesson
teaching

Linking theory with practice through questions, it promotes students'
shift from "passive acceptance" to "active exploration”, and enhances
the depth of their thinking.

To make up for the insufficiency of clinical practice opportunities,
strengthen skills training in a safe environment, and shorten the
transformation period from theory to practice.

PBL (Problem-
Based Learning)

Case-Based
Learning (CBL)

3.3. Strengthening Teaching Platform Construction

In the context of medical education, the role of teaching platforms has evolved from simple
resource storage to comprehensive instructional support. However, some institutions still rely
on platforms with limited functionality and poorly integrated resources, making it difficult to
meet the integrated theoretical and practical needs of medical instruction. Educational
institutions must enhance platform development in line with disciplinary characteristics. On
one hand, they should integrate specialized resources like virtual anatomy systems and clinical
case databases, and develop function modules aligned with medical teaching—such as
interactive 3D model viewers and case discussion tools that foster clinical reasoning. On the
other hand, they should build comprehensive systems that combine course management with
learning monitoring to support features like online learning tracking and offline session
scheduling. A mechanism for regular platform maintenance—such as routine version updates
and server optimization—should also be established to ensure smooth operation of high-load
tasks like virtual simulations, providing strong technical support for blended instruction.

3.4. Constructing a Scientific Evaluation System

The scientific rigor of an evaluation system directly affects the accuracy of teaching
improvement. Current evaluation practices in medical education often overemphasize
theoretical exams while neglecting practical abilities. They also focus on summative
assessments and overlook formative feedback, which limits the capacity to reflect the true
outcomes of blended teaching[13-14]. To construct a robust evaluation system, two key
strategies are essential. First, the evaluation dimensions must be expanded. Process
indicators—such as time spent on online learning and the quality of virtual experiment
performance—should be combined with outcome indicators, such as clinical simulation
assessments and case analysis reports, to form a comprehensive framework encompassing
“knowledge mastery - skill application - cognitive development.” Second, innovative evaluation
methods should be adopted by incorporating multi-source evaluation entities. Teacher
assessments, peer reviews, and feedback from standardized patients should be integrated to
comprehensively assess students’ clinical reasoning, communication, and overall competencies.
Furthermore, a closed-loop feedback system should be established to ensure that evaluation
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data is transformed into actionable insights for instructional improvement, enabling
continuous refinement of the blended teaching model and better educational outcomes.

4. Conclusion

The application of blended online-offline teaching models in medical education is a significant
measure in response to the trend of educational informatization and the evolving demands of
medical talent development. By seamlessly integrating online and offline teaching components,
this model effectively consolidates instructional resources, expands the dimensions of learning,
and enhances students' comprehensive competencies. However, to ensure successful
implementation, careful attention must be paid to key aspects such as instructional content
design, methodological integration, platform construction, and the development of scientific
evaluation systems. As information technology continues to evolve and educational reforms
deepen, the blended teaching model will play an increasingly critical role in medical education,
contributing more significantly to the cultivation of high-quality medical professionals.
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