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Integration of Digital Slide-based Self-Directed Learning and 3D Printing Teaching Models

to Improve the Learning Effectiveness of Oral Pathology: A Teaching Research Investigation
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This research project aims to enhance learning outcomes in oral pathology through the
implementation of a self-directed learning model utilizing digital slides and 3D-printed
teaching models to simulate the tactile sensation of pathological lesions. The project focuses
on addressing challenges in traditional teaching, such as students’ passive attitudes and limited
dedicated to microscopic pathology and difficulties in developing tactile learning. Students
were tasked with recording videos to document their observations of digital slides and
interacting with 3D models to experience the texture of lesions firsthand, thereby improving

their understanding, memory retention, and diagnostic skills.

Assessment methods included questionnaires and Objective Structured Clinical Examinations

(OSCE) to evaluate the effectiveness of these innovative teaching strategies in enhancing
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student interest and diagnostic ability. The results demonstrated a moderate positive
correlation between performance in microscopic video assignments and both microscopic
pathology exam scores and overall oral pathology scores (Pearson correlation coefficients r =
0.44 and 0.43). A comparison of grade trends across different academic years revealed an
overall improvement in microscopic pathology exam performance after the implementation
of the video assignment, with average scores increasing from 49.8 to 53.9, and from 71.8 to

75.3, while median scores improved from 52 to 57, and from 74.5 to 83.

In courses where students practiced tactile identification using 3D-printed models, student
feedback indicated that physically touching the models left a stronger impression than simply
viewing images. This tactile experience facilitated a better understanding of key clinical
palpation features and improved their ability to assess lesion texture and firmness, helping
bridge clinical and pathological knowledge. Although some students suggested that the
realism of soft tissue simulation could be improved, the majority found the method engaging
and helpful for enhancing learning motivation and competence. Statistically significant
improvements were also observed in students' pre- and post-course test scores, rising from an
average of 60.52 to 81.5 (p < 0.001). In the OSCE, 84% of students described the tactile

characteristics of lesions completely accurate, and 16% partially accurate.
pletely p y

The results indicate that microscopic video assignments and tactile training with 3D models
are effective tools for promoting learning and improving oral pathology education. Continued
implementation and enhancement of feedback mechanisms are recommended. This study
confirms the potential of these advanced teaching strategies to transform dental education by
increasing student engagement, learning efficiency, and diagnostic competence in oral

pathology.
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cC
Anodule at right side of labial mucosa for 1 month

Pl

The 22-year-old female found a nodule at right side of labial mucosa 1 month
ago. Itis painless, even when being pressed. And the nodule doesn’t change
its size after hot compress. The patient usually bites her right lower lip when
eating since long time ago before the formation of nodule. Before, there was a
small vesicle, and it became larger, turning into the nodule now. The patient
worried that the color of the lesion is bluish and reddish; therefore, the patient

came to our OPD for treatment.
PMH

Drug allergy (-)

ABC history (-)
PDH (-)

Family history (-)

LF
Anodule at right lower labial mucosa
Size:9 x 5 x 4mm
Surface @ smooth (intact)
Color : pinkand a little red
Consistency : soft, fluctuation (+)
Mo induration

Assessment

Impression: mucocele
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