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Effects of a New Clinical Training Simulator for Dental Radiography
using Augmented Reality on Self-efficacy, Interest in Learning,
Flow, and Practice Satisfaction
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[Abstraci]

The purpose of this study is to elucidate the effects of a new clinical training simulator for dental radiography using augmented
reality (AR) on user learning context. To accomplish this purpose, we divided 217 dental hygiene students into two groups. The
experimental group was presented with the new clinical training simulator for dental radiography using AR, and the control group
was presented with task information using a textbook. The results showed that the experimental group presented the new clinical
training simulator for dental radiography using AR had a higher level of self-efficacy, interest in learning, flow, and practice
satisfaction compared with the control group shown the task information using a textbook. Therefore, the AR-based radiography
simulator can be utilized in dental radiology practice education as an effective educational device.
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Fig. 1. An image showing the dental hygienists'
radiography operation (A) and a demonstration of the

augmented reality-based radiography simulator (B)
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Fig. 2. Flowchart of the X-ray image printing of the
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Table 1. Homogeneity test of self-efficacy and interest in
learning before intervention

EXRICte] A SEM HAS

Exp Cont
Variable (n=113) (n=104) t 1o
Mean+=SD Mean+SD
Self-efficacy
Confidence 2.58+0.33 2.64+0.34 0.150 0.150
Self-efficacy 5 501030 2.80+0.36 -0.142 0.888
adjustment
Task difficulty 5 551046 2314050 -1.357 0.176
preference
Total 2.61+0.29 2.65+0.32 -1.015 0.311
Interest in learning
Fun during leaming 3.24+0.77 3.39+0.73 -1.436  0.153
Learning motivation 3.39+0.71 3.38+0.72 0.049 0.961
Textbook 3.14£0.83 3.3140.80 -1.494 0.137
satisfaction
Total 3.25+0.68 3.37+0.67 -1.237 0.217

Exp=experimental group; Cont=control group
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Table 2. Differences
groups according to

in self-efficacy between the two
learning materials post-test

Exp Cont
Variable (n=113) (n=104) t o
Mean+SD Mean+SD

Confidence 2.67£0.25 2.54+0.26  4.046  0.000

Seli~efficacy 5 811030 2.66+0.33 3.581  0.000
adjustment

Task difficulty 5 571008 255+0.38 0.431  0.667
preference

Total 2.7240.22 2.60£0.25  3.744  0.000

Exp=experimental group; Cont=control group
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Table 3. Differences in interest between the two groups

according to learning materials post-test

NS —
SEE0|E

Exp Cont
Variable (n=113) (n=104) t o
Mean+SD Mean+SD
Fun during learning 3.92+0.62 3.38+0.81 5.557 0.000
Learning motivation 3.96+0.63 3.37+0.85 5.953 0.000
Textbook 3.99+0.70 3.2840.83 6.850  0.000
satisfaction

Total 3.95+0.56 3.35%0.76 6.642 0.000

Exp=experimental group; Cont=control group
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Table 4. Difference in flow between the two groups
according to learning materials post-test

Exp Cont
Variable (n=113) (n=104) t o
Mean £ SD  Mean = SD
Transformation of 5 371054 3.04+0.58  4.403  0.000

time

Concentration on

the task at hand 4.02£0.59  3.44£0.75 6.380 0.000
Sense of control  3.82+0.68  3.36%+0.82 4.559 0.000
Clear goals 4.06£0.58  3.46%0.75 6.937 0.000
Autotelic
(enjoyable) 4.19£0.58  3.29+0.74 9.959 0.000
experience
Total 3.85£0.43  3.28%0.55 8.508 0.000

Exp=experimental group; Cont=control group
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Table 5. Difference in practice satisfaction between the
two groups according to learning materials post-test

Exp Cont
Variable (n=113) (n=104) t o
Mean £ SD  Mean + SD
Practice attitude ~ 4.23+0.52  3.90+0.65 4.119  0.000
Practice 4.26+0.52 3.54+0.67 8.866  0.000
satisfaction
Practice suitability oo, 6 55 3 60+0.64 7.778  0.000
of training content
Achievement of the  , 411650  370+0.60 5551  0.000
practice goals
Total 4.19+0.46  3.65+0.55 7.878  0.000

Exp=experimental group; Cont=control group
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