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Although maintaining an appropriate working angle is essential during scaling practice, traditional teaching methods remain
limited in their ability to promote active learning because they primarily rely on instructor observation and delayed feedback. This
study compares active learning components between working angle feedback-based scaling practice and conventional scaling
practice among dental hygiene students. Eighty students, randomly assigned to an experimental group (n=40) and a control group
(n=40), complete a 3-week practice program. Active learning components are assessed across five sub-factors: engagement,
cognitive processing, learning orientation, learning readiness, and motivational orientation. The experimental group shows
significantly higher scores across all components with large effect sizes, and positive correlations are observed among the
sub-factors. These findings suggest that the working angle feedback-based learning tool may positively influence students’ active

learning process.
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Participants assessed and randomized (n = 80)

!

v v
Control group (n = 40) Experimental group (n = 40)

Practice using working
angle feedback-based
learning tool

Conventional practice
using a sickle scaler

3 weeks

!

Assessment of active learning
(Engagement, Cognitive processing, Learning orientation,
Learning readiness and Motivational orientation)

I

Analyzed (n = 80)
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Fig. 1. Flow diagram of the study design comparing
conventional practice and practice using a working

angle feedback-based learning tool
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Fig. 2. Representative images of scaling practice. (a)
Conventional practice using a sickle scaler, (b) practice
using a working angle feedback-based learning tool.
The device provides real-time visual feedback on the
working angle via an LED indicator and includes an
embedded gyroscope sensor
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Table 1. General characteristics and homogeneity test

' L CG EG
Variable | Division = % = % t yo)
<20 29 72.5 23 57.5
A% 50 | 11 | 275 | 17 | 425 | 109|024
M+SD 20.03%£2.33 19.52+1.41

CG: control group, EG: experimental group
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Table 2. Internal consistency reliability of active learning

Variable item 0 e
Cronbach’s a. | Cronbach’s a
Active learning 20 0.994 0.980
Engagement 4 0.976 0.960
Cognitive Processing 4 0.977 0.946
Orientation to Learning 4 0.967 0.915
Readiness to Learn 4 0.976 0.925
Motivational Orientation 4 0.972 0.888

By paired t—test, CG: control group, EG: experimental group

3-3 ﬂl:l_f ?_}- =2 k& H|Il|_

A &8 Nl sE54 &< d
Al A Ae] daErnt «10}741 =7 e

(p<0.01), 8}918.81 4 A, %“’1 A4 A2, @%11?%?, st
G, 57 BE QoA Agwo] lErrTt oI5
Al w22 AaE Blt(p<0.05). EJJrEUl w4 A A

http://dx.doi.org/10.9728/dcs.2026.27.7.2047

554 E(d=1.12)3} tiFte] ke aclelA & 3]
7F Hepor, 53] 57 ]ﬁc}(d=1.31)°ﬂ/\1 7V 2 2t
o] ¥] Q)

3. HEHZ SSA ehE v 24

Table 3. Comparative analysis of active learning between

groups
' CG EG
Variables M=SD MZSD t yo) d

AL 3.556+1.12 | 4.57+£0.63 | 5.025 0.001 1.12

ENG 3.57+1.14 | 4.51£0.74 | 4.389 0.010 0.98

CPG 3.63%£0.56 | 4.56+£0.66 | 4.457 0.002 0.78

OTR 3.54+1.11 | 4.53+0.68 | 4.810 0.005 1.08

RTL 3.54%£1.15 | 4.58%£0.69 | 4.899 0.001 1.10

MOR 3.47£1.18 | 4.684+0.56 | 5.877 | <0.001 1.31

By independent t-test, CG: control group, EG: experimental
group, AL = Active learing, ENG = Engagement, CPG = Cognitive
Processing, OTR = Orientation to Learning, RTL = Readiness to
Learn, MOR = Motivational Orientation.
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Table 4. Correlation among sub-factors of active learning in
the experimental group

Factor ENG CPG OTR RTL MOR
ENG 1

CPG 0.819™ 1

OTR 0.925™ | 0.887"" 1

RTL 0.896™ | 0.749 | 0.885™" 1

MOR 0.804™ | 0.874 | 0.886"" | 0.835™" 1

By person’s correlation analysis. **p<0.05, ***p<0.01.

ENG = Engagement, CPG = Cognitive Processing, OTR
Orientation to Learning, RTL = Readiness to Learn, MOR
Motivational Orientation.
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