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[Abstract] Objective To explore the application effect of 3D technology-assisted teaching based on
"four-in-one" flipped classroom in clinical teaching of neurosurgery, and provide a basis for optimizing the
medical education mode. Methods A total of 50 students from the Second Clinical College were selected
between June 2020 and June 2024, including eight-year program medical students and postgraduate
neurosurgery students. The control group (n=25) received the conventional teaching mode. The experimental
group (n=25) was taught using the "four-in-one" flipped classroom combined with 3D technology, including
characteristic textbooks with 3D model drawings, Internet platforms (video libraries and virtual simulation

modules), mobile interactive terminals (real-time question and answer), and virtual simulation technology.
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Effectiveness was evaluated through theoretical assessment (e. g., neuroanatomy and clinical application
ability, with a total score of 100 points), operational assessment (e.g., surgical design and aseptic concept,
with a total score of 100 points), and a teaching quality questionnaire. Independent samples i-test was
conducted using SPSS 22.0. Results  The total score of theoretical assessment was higher in the experimental
group than that in the control group [(86.52 +5.21) vs. (73.56 + 6.32), P<0.001], with the largest difference
observed in case analysis questions [(26.03 +£3.65) vs. (22.22 +3.50), P=0.001]. In the operational
assessment, the experimental group performed better in "surgical process design" [(26.30 + 4.14) vs. (21.44 =
3.45), P<0.001] and "aseptic concept" [(8.18 £0.98) vs. (6.64 +0.79), P<0.001]. The teaching quality
questionnaire showed that the experimental group scored higher in "clinical practice skill enhancement"
[(23.13 £ 1.39) vs. (21.45+1.86), P=0.001] and "self-directed learning motivation" [(21.84 +1.60) vs.
(19.75 £ 1.45), P<0.001]. Conclusions The combination of "four-in-one" flipped classroom and 3D

technology can significantly improve the teaching effectiveness of neurosurgery, especially in the cultivation
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of clinical thinking and practical abilities. This approach is worth promoting.
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