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Abstract

Character identification of crude drugs is one of the core modules in “Pharmacognosy Experiment”.
Traditional teaching methods face limitations such as restricted specimen resources, lack of physical
materials for pre-class preparation, teacher-centered instruction, and insufficient development of
students’ independent identification and comprehensive analytical skills. Based on the previously es-
tablished digital herbarium of traditional Chinese medicine at Shandong University School of Phar-
maceutical Science, this study developed a “3D Digital Specimen System for Rare Medicinal Materials”,
integrating 3D virtual simulation and interactive technology to create an integrated blended teaching
model combining “online self-study with 3D digital specimens, offline PBL (Problem-Based Learning)
driven by questions, flipped classroom, and Jigsaw collaborative learning”, which has been applied to
experimental teaching in pharmacognosy. The teaching process consists of three stages: online self-
directed learning before class, in-depth PBL-based group discussions during class, and comprehen-
sive assessment and extension activities after class. Teaching effectiveness is evaluated through di-
versified formative assessments. Practice shows that this model overcomes spatial, temporal, cate-
gorical, and safety constraints associated with physical specimens, effectively stimulates students’ in-
itiative in exploration, strengthens their abilities in identifying medicinal characteristics, analyzing
problems, and collaborating in teams, and provides a replicable framework for digital and interactive
reform in pharmacognosy experiment education.
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Figure 1. Digital model of Tianma in three dimensions ((a) Front view of the medicinal
material; (b) Side view of the medicinal material; (c) Top view of the medicinal material;
(d) Partial enlargement of the top part of the medicinal material)

B 1. mHl—RRAM =R FIER((2) BMIEERM; Ob) HHMER; (o) &
M EEMR; (d) M EERBEBK)

DOI: 10.12677/ces.2026.149735 698 eSS G=R I


https://doi.org/10.12677/ces.2026.149735

243, EBTERFIRABFMB L

TR RAIFANEAEAENSA 5 BAC . STEAME T M o TP (8] 32 PRAF[E A R, B AR A AT
M R TT 1] BV —4ERCT AR A B RS S EE A B R, =B b A Rt se a5 0§ &
B, =ZRBAXTLEIE 1.

Table 1. Comparison of traditional Chinese medicine specimen teaching materials systems
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Figure 2. Comparison of student grades before and after experimental teaching reform
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Figure 3. Three-dimensional digital specimens solve the problem of being
unable to observe precious and highly toxic medicinal materials at close
range
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Figure 4. The acceptability of the Jigsaw puzzle collaborative learning model
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Figure S. The problem-driven approach of PBL helps achieve deep learning
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