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ABSTRACT

Objectives: In this study, we sought to develop and evaluate a mobile application for use with intra-oral photography and
to assess its educational potential among dental hygiene students. Methods: The study included 29 dental hygiene students.
Participants’ skills and self-efficacy were evaluated before and after using the application for intra-oral photography. Statistical
analyses, including paired t-test and Friedman test, were performed to assess performance and self-efficacy changes. Results:
Use of the application significantly improved the students’ photography skills (p<0.05), with the largest improvements found
in the mandibular occlusal view (25.7%), right buccal view (14.7%), and left buccal view (14.6%). Self-efficacy also increased
significantly (p<0.001), particularly in terms of the ability to perform accurate clinical intra-oral photography. User satisfaction was
high, particularly regarding photo storage and management (4.88+0.21) and tutorials available (4.8610.44). Conclusions: The
mobile application developed here enhanced students’ intra-oral photography skills and self-efficacy. This application has good
potential as a self-directed learning tool for dental hygiene education, helping students to improve their clinical proficiency.
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Confirm eligibility (n=29)
Participants who provided verbal consent for the questionnaire and intra-oral
photography were included.

Baseline assessment
- Collection of general characteristics
- Evaluation of self-efficacy

General intra-oral photography
- Evaluation of self-efficacy
- Intra-oral photos evaluation by investigator

Intra-oral photography using application
- Evaluation of self-efficacy
- Intra-oral photos evaluation by investigator

Evaluation of satisfaction with intra-oral photography using application

Final sample for the analysis (n=29)

Fig. 1. Study flowchart
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Table 1. General characteristics of study participants

Characteristics Division N %
Age (yr) <20 10 34.5
21 7 241
22 5 17.3
23< 7 241
Sex Male 4 13.8
Female 25 86.2
Grade 1 1 34
2 3 10.4
3 16 55.2
4 9 310
Experience with intra-oral photography No 20 69.0
Yes 9 31.0
Experience with intra-oral photography education No 21 724
experience Yes 8 27.6
Type of intra-oral photography training Lecture 3 10.3
Practice 8 27.6
Total 29 100.0

"Multiple responses were allowed for type of intra-oral photography education.
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Table 2. Comparison of intra-oral photography results based on application use

Unit: Mean=£SD

. General intra-oral Application Mean change”™ o *
Vavizliles photography ppuse (%, chang%) S dimige p
Frontal views 1.4740.17 1.6240.19 0.15 (10.2) 0.20 0.001
Maxillary occlusal views 1.62+0.23 1.85+0.10 0.23 (14.2) 0.24 <0.001
Mandibular occlusal views 1.361+0.33 1.71+0.17 0.35(25.7) 0.31 <0.001
Right buccal views 1.50+0.18 1.7240.21 0.22 (14.7) 0.25 <0.001
Left buccal views 1.512£0.20 1.73%0.16 0.22 (14.6) 0.19 <0.001

by paired t-test

“Mean change: Mean of general intraoral photography-Mean of application use
""SD change: SD of general intraoral photography-SD of application use

Development of
intra-oral
photography

g application :

Example of
an intra-oral photos

Application
use
o

Example of
an intra-oral photos

General
intra-oral photography

Fig. 3. Comparison of intra-oral photography results by application usage
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Table 3. Changes in self-efficacy levels with application use

: General intra-oral L
Baseline I I Application use
Variables : photography : 2
Mean Median Mean Median Mean Median
(SD) (IQR) (SD) (IQR) (SD) (IQR)
QL. Tam able to prepare all the necessary materials for ~ 3.86 4.00 4.55" 5.00 4.79" 5.00 <0.001

intra-oral photography. (1.24)  (3.00-5.00) (0.57) (4.00-5.00) (0.41) (5.00-5.00)
Q2. T can take intra-oral photographs using the 313" 3.00 4.27° 4.00 4.62° 5.00 <0.001
prepared materials. (1.30)  (2.00-4.00) (0.75) (4.00-5.00) (0.49) (4.00-5.00)
Q3. I can correctly position the unit chair for each area  3.44* 3.00 4.06" 4.00 4.58 5.00 <0.001
during intra-oral photography. (1.27) (2.50-5.00) (0.79) (4.00-5.00) (0.73) (4.00-5.00)
Q4. I can properly position the photographer for each ~ 3.00° 3.00 4.34 4.00 4.68 5.00 <0.001
area during intra-oral photography. (1.19)  (2.00-4.00) (0.66) (4.00-5.00) (0.47) (4.00-5.00)
Q5. T can ensure the patient cooperates during intra- 341° 4.00 417" 4.00 4.62° 5.00 <0.001
oral photography. (1.26) (2.50-4.00) (0.75) (4.00-5.00) (0.56) (4.00-5.00)
Q6. T can capture all the required oral areas that need ~ 2.62° 2.00 3.31° 4.00 4.31° 4.00 <0.001
to be observed. (0.97) (2.00-3.50) (1.03) (2.00-4.00) (0.66) (4.00-5.00)
Q7. I know which areas to focus on during intra-oral 2.68" 3.00 3.51° 4.00 4.62° 5.00 <0.001
photography. (1.13)  (2.00-3.50) (1.12) (3.00-4.00) (0.62) (4.00-5.00)
Q8. I can complete intra-oral photography by selecting  2.68" 2.00 3.75" 4.00 4.58° 5.00 <0.001
the appropriate images. (1.16)  (2.00-4.00) (0.91) (3.00-4.00) (0.73) (4.00-5.00)
Q9. I can accurately take intra-oral photographs in 2.44° 2.00 3.31° 3.00 4.34 4.00 <0.001
clinical practice. (1.08) (2.00-3.00) (1.03) (2.50-4.00) (0.61) (4.00-5.00)
Q10. T feel confident overall in performing intra-oral 2.68" 3.00 348" 4.00 4.37° 4.00 <0.001
photography. (1.19)  (2.00-3.50) (0.94) (3.00-4.00) (0.67) (4.00-5.00)

"by Friedman’s test with post hoc Bonferroni corrected Wilcoxon signed-rank test
IQR: Interqurtile range
abery: . . . . . .

Different superscript letters indicate significant differences between groups
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Patient information entry

Overall application functionality 3 Tutorials available

User interface design Display photography guidelines

Photo storage and management

Fig. 4. Descriptive statistics of intra-oral photography application satisfaction
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