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ABSTRACT

Introduction: Oral health education aims to enable an individual to maintain oral health, one of which is
tooth brushing. Education media can determine its success. As the development of technology, audiovisual
media is also developing. Audiovisual media are commonly used nowadays for educational purpose in
many fields, and simulation media in many forms are often used for education. The purpose of this study
was to compare the effectiveness of audiovisual media in the form of animated film and simulation
media in the form of a dental model on toothbrushing skills. Methods: Quasi-experimental that tend to
comparative analytics was conducted with the sample that was taken by purposive sampling technique.
Forty students of Ciganitri 2 State Elementary School (SDN Ciganitri 2) aged 12-year old participated in this
study. The students were divided into two groups; the first group received an education with an animated
film, and the second group received an education with dental models. Measurement of the students’
toothbrushing skills performed with pre-test and post-test. All data calculated by independent t-test in
each group. Results: The film group and the study model group intervention have equal effectiveness.
The paired t-test between the two groups resulted in no significant difference between the effectiveness
of audiovisual media and simulation media on the students’ toothbrushing skills. Conclusion: Audiovisual
media and simulation media group intervention effectively improve toothbrushing skills.
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INTRODUCTION useful to help learners to understand new things.

Level of learning media effectiveness, according

Dental health education is an activity to convey a
message regarding oral and dental health to the
community, group, or individual. The ultimate
goal of this education is the changing of knowledge
and behaviour.” Educational media on education is

to Edgar Dale’, has made for supporting oral
health education.

Simulation media is an imitation of the real
situations that are designed as close as possible
to the actual events, such as dental models.? Film
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or audiovisual media is a combination of moving
images and sound recordings. Haryoko® stated
that technology-based audiovisual learning can be
used as an alternative facility in optimising the
learning process.

The 12-year-old age is one of the indicators
of WHO’s “Oral Global Goal for The Year 2020”.
The age of 12-years-old has become a highlight in
caries experiments worldwide due to many areas
with a high DMFT index, especially in developing
countries.* Children at this age are more receptive;
thus, the more early a habit inculcated, the more
impact will be applied in the long-term.>

The 12-year-old children have stepped on
the fourth stage of the formal-operational stage.
The stage of formal operational development is the
child who is ahead or has stepped on adolescence.
At this stage, the child can understand hypothesis
and abstract principles. Children have been able
to distinguish the difference between realistic and
unrealistic things.®

Toothbrushing is one of the ways to prevent
dental and oral diseases. Toothbrushing is the most
effective way to remove the plaque mechanically.”
One of the most successful factors of toothbrushing
is the toothbrushing technique.® According to
Wainwright®’, among many toothbrushing methods,
the most widely recommended toothbrushing
technique by dental associations, toothbrush and
toothpaste companies, and the textbooks, is the
modified Bass method.’ This method is considered
as the most effective method in removing plaque
in the oral cavity. This method is more complicated
than other techniques, thus recommended for
adults; however, due to the technical complexity,
it would be better to be taught at an early age,
because it takes time and habituation to be able
to understand this technique properly.

Media or visual aids in the educational
process can determine educational success. Each
tool has a different intensity." Along with the
development of globalisation and technology,
children nowadays are mostly engaged in
technology such as audiovisual such as watching
television, watching videos, playing gadgets, and
other technology-based activities rather than
spending time outdoors which mainly involves
more physical activity and direct communication.
Based on this event, the authors are interested
in researching which media more effective to
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educate 12-year-old children regarding the
proper toothbrushing technique nowadays. Is the
audiovisual media education will be more effective
than simulation media with a tooth model, or vice-
versa? The purpose of this study was to compare
the effectiveness of audiovisual media in the form
of animated film and simulation media in the form
of a dental model on the students’ toothbrushing
skills.

METHODS

This research was a quasi-experimental study
that tends analytic comparative. Oral and dental
health education effectiveness parameters were
evaluated through pre-test and post-test using
a checklist form. Prior to the research, the
researchers conducted a study regarding the most
recommended toothbrushing techniques, then the
authors creating scripts and storyboards based
on the results. The type of video selected was an
animated video that would befit the subjects in
this study. The material provided directly by the
presenters and the material presented through
the means of video was precisely the same. The
study inclusion criteria were male and female,
aged 12-year-old, student of Ciganitri 2 State
Elementary School, willing to follow the research,
and had parental consent. The rest students who
didn’t fit these criteria were excluded.

This research was conducted on 40 students
of Ciganitri 2 State Elementary School, aged
12-year-old. Those 40 students will randomly be
divided into two groups. The first group received
education regarding the toothbrushing technique
by the face-to-face method with dental model
media. The second group received education of
the toothbrushing technique with audio-visual
media in the form of videos made by researchers.

At the beginning of the meeting, the
introduction and a brief explanation about the
purpose and procedure of this research were
made. After the pre-test, the students were asked
to brush their teeth and assessed by the research
team by filling out the checklist form. Furthermore,
both groups were educated once a week for four
weeks. At the last meeting, researchers held a
post-test with the same procedure with a pre-test.

The checklist form used 19 points that
contained steps of brushing your teeth from the
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beginning, put the toothpaste, brushing each
tooth region with modified Bass technique, and
finally rinse. Calibration of the researcher team
was needed and performed before conducting
this study. The data obtained was calculated and
analysed using SPSS software version 11.5. This
research was approved by the Health Research
Ethics Committee of Universitas Padjadjaran with
registry number 115/UN6.C1.3.2/KEPK/PN2017.
All respondents have been filled informed consent.

RESULTS

As much as 40 elementary students aged 12-year-
old from Ciganitri 2 State Elementary School, with
gender characteristics showed on Table 1.
Pre-test and post-test scores showed how
students had mastered the toothbrushing skills.

The scores were obtained from the 19 points that
must be taken at the time of the toothbrushing
test, included steps to brush their teeth and
brushing techniques in each region.

The value of the pre-test and post-test
results in toothbrushing education in audiovisual
groups of animated films and simulation model
groups were varied. The values of the two groups
can be seen in Table 2. The value of pre-test and
post-test results in both groups were also varied,
which presented in Table 3.

Table 1. Respondents characteristics based on gender

Gender Audio visual Simulation Total %)
group group
Male 12 9 21 52
Female 8 11 19 475
Total 20 20 40 100

Table 2. Score of toothbrushing skill educated with audiovisual media in the form of animated film and simulation media in
the form of a dental model

Brushing skill checklist

Simulation
Pre-test (%) Post-test (%)

Audiovisual
Pre-test (%) Post-test (%)

Knows the best brushing time (morning after breakfast and

night before sleep) 10.53 94.74 10.53 42.11

Placing toothpaste with the right amount and technique 15.79 73.68 15.79 63.16
Brush left maxillary buccal posterior region 5.26 52.63 15.79 63.16
Brush maxillary anterior region 10.53 31.58 5.26 63.16
Brush right maxillary buccal posterior region 10.53 89.47 5.26 89.47
Brush right maxillary palatal posterior region 10.53 94.74 15.79 31.58
Brush palatal anterior region 15.79 47.37 15.79 63.16
Brush left maxillary palatal posterior region 10.53 94.74 15.79 36.84
Brush left mandibular buccal posterior region 5.26 31.58 15.79 63.16
Brush mandibular labial anterior region 21.05 26.32 15.79 57.89

Brush right mandibular buccal posterior region 21.05 47.37 15.79 100.00
Brush right mandibular lingual posterior region 10.53 78.95 10.53 89.47
Brush mandibular lingual anterior region 10.53 57.89 5.26 100.00
Brush mandibular lingual posterior region 15.79 21.05 10.53 63.16
Brush maxillary occlusal posterior region 5.26 10.53 15.79 57.89

Brush mandibular occlusal posterior region 10.53 47.37 15.79 26.32

Brush the tongue 1-3 times 5.26 26.32 15.79 52.63

Rinse the mouth with water strongly and cleanly w21.05 94.74 15.79 15.79

Brush in the right sequence 21.05 31.58 21.05 63.16

Data analysis was conducted to determine These results indicated that there

the effectivity of the method for improving the
toothbrushing skills used in each group. The
audiovisual group showed a t-value of 6.79 with a
p-value < 0.05, while the simulation group shows
a t-value of 8.38 with a p-value < 0.05.

were significant differences in the students’
toothbrushing skills before and after education
with audiovisual media or simulation media. These
results also mean that the audiovisual media of
animated films and dental model simulation media
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Table 3. Pre-test and post-test audio-visual media in the form of animated film
and simulation media in the form of a dental model

Simulation model
Pre-test (%) Post-test (%)
11.60 61.05

Audiovisual group
Pre-test (%) Post-test (%)
12.37 57.11

Table 4. Paired t-test of audiovisual media in the form of animated film group

Paired differences

Paired sample test t df p-value :\
Mean Std.dev
Audiovisual group 44.74 29.453 6.79 19 0.00000174 0.05
Table 5. Paired t-test on simulation media in the form of a dental model

Paired I Paired differences

aired sample df p-value A
test Mean Std.dev
Simulation group 47.63 25.412 8.38 19 0.00000174 0.05

Table 6. Independent t-test of audiovisual media in the form of animated film
and simulation media in the form of a dental model

Mean

Std. dew.

N

df

Difference (M-, - F- ;)
Pooled variance

Standard error of difference
Hypothesized difference

t

P-value (one-tailed)

P-value (two-tailed)

F-difference
44.73684
29.45290

20

M-difference
47.63158
25.41247
20

38
2.89474
756.63362
8.69847
0.00002
0.33
0.3706
0.7411

were both effective in changing the brushing
skills of 12-year-old students in Ciganitri 2 State
Elementary School. The statistical test used was
a dependent t-test for each group (Table 4 and 5).
Differences of the pre-test and post-test
value then tested statistically with a paired t-test
(Table 6), which resulted in the p-value > 0,05.

DISCUSSION

Results in Table 5 was consistent with the study
conducted by Shah® towards patients in a hospital
which suggested that patients had a significant
improvement in their knowledge after being given
educational video.® In other studies conducted
by Janda' also showed significant behavioural
changes in the group of women who were given an
educational video compared to a group who were
not given any educational video. Video groups had
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become a routine in conducting preventive health
activities. Heryoko® and Albert'' stated the same
result in their studies which found that groups
with video education were significantly had higher
scores than groups who studied conventionally.
Audiovisual media is proven to be able to improve
the ability to toothbrushing and other healthy
behaviours. This result indicated that audiovisual
media functions the senses of sight and hearing as
well. The more senses used will make education
easier to understand.”® According to Tuong'?,
audiovisual media that are often used to modify
health behaviours effectively is the Video Modelling
strategy. Video modelling is visually-demonstrated
behaviour. This video modelling able to improve
health self-care behaviour thus can be considered
as a right intervention media.

The effectiveness of simulation media or
artificial object in the form of a model can be seen
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in different studies. According to Lee'3, the primary
purpose of education with a model is to improve
practical skills. Kong et al' showed that 3DV
(three-dimensional visualisation) and 3DP (three-
dimensional printing) models had the same effect
on educational effectiveness compared to printed
media. Simulation training with mannequins is
widely used in medical education. Waikalul et
al”® and Brodsky et al'® that discussed simulated
objects for student and resident learning stated
that both models are made to practice aspiration
and injection skills. The result of the model is
acceptable with satisfying results as a teaching
model for simulation with affordable cost. An
example of using mannequins as behavioural
change can be found in the research of Gaca et
al."” In this study, the readiness of radiological
residents for the treatment of anaphylaxis in
pediatric patients in the radiology environment
was observed and resulted that this type simulation
is considered suitable for learning."”

Artificial object simulation media illustrates
the original state, for example, in dental models.
The tooth model can represent the state of the
tooth and the surrounding tissue so that children
can easily understand how to brush their teeth.
The superiority of this artificial object can be seen
in the Edgar Dale cone', where the artificial object
is ranked second best media. Also, the tooth model
allows children to try and feel how to brush their
teeth properly. The primary purpose of education
with models is to improve practical skills.™
According to Montessori®, to develop thinking, a
child needs objects that can be directly seen and
heard. Children can develop through movement,
for example, from the hands, and they need an
object that can be worked on to create motivation
for their activities.

Results in Table 6 showed that the t-value
of 0.33 with a p-value > 0.05 which means that
both groups did not have significant differences.
Based on the analysis, both media can be
considered to having the same effectiveness. This
result was similar to previous research conducted
by Collins et al’, which performed the face-to-
face intervention and video in peripheral arterial
disease patients, and the result statistically not
showing significant differences. Partin et al?® also
indicated the effectiveness of pamphlets as a

printed media and video media was comparable
in knowledge, preferences and behaviour of
prostate cancer patients regarding their disease.
Armstrong?', however, conducted a study which
showed different results; learning by video was
found to be more effective than learning through
pamphlets in teaching knowledge and improving
preventive health behaviours. This result probably
indicated the differences in the control group and
the specific strategies used.

Schulman? suggested the use of various
techniques to motivate, based on the assessment
of individual needs, using appropriate educational
aids, and repetition of orders for the purpose to be
achieved. Education media is useful to stimulate
the senses during the process of information
delivery. Based on the Edgar Dale cone', an
artificial object, in this case, the tooth model, was
ranked second after the original object. Movies,
which included as audiovisual media, are ranked
8™, or 4™ from the lowest."?

In the present study, results that did not suit
the Edgar Dale cone’, because audiovisual media
in the form of animated film and simulation media
in the form of tooth model have the same level
of effectiveness. Along with the development of
technology, plenty of audiovisual media produced.
Consider that audiovisual media is easier to made
and more comfortable to access lately. People
are also far more familiar with audiovisual media
through television, internet, and other means
of electronic media. This condition may be a
supporting factor of the success of audiovisual
media as an effective medium thus can be reached
equivalent effectiveness with the simulation
media.

Audiovisual media should also be considered
as an effective and convenient alternative learning
media, and it is recommended the more frequent
use. It is required to develop and enhance learning
media that proper to educate children along with
the growth of technology.

CONCLUSION
Audiovisual media and simulation media group

intervention effectively improve toothbrushing
skills.
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