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Introduction: Oral health problems among children remain high
due to limited knowledge and poor hygiene habits. The 2023
Indonesian Health Survey reported that 50.9% of the population
experience oral health problems, while only 3.4% practice proper
toothbrushing. Engaging educational media are therefore needed.
Artificial intelligence (Al)-based animated videos provide
interactive visual and audio content that is easily understood by
children. This study evaluated their effectiveness in improving
dental and oral health knowledge among elementary students.
Materials and Methods: This quasi-experimental study used a
one-group pretest-posttest design involving 53 fourth-grade
students of SDN 146/VIII Rejosari. Dental health education was
delivered using Al animated video media. Knowledge was assessed
using a 19-item questionnaire before and after the intervention
and categorized into good, sufficient, and poor. Data were analyzed
using a paired t-test (p < 0.05).

Results and Discussions: Before the intervention, most students
had poor knowledge (69.81%), followed by sufficient (26.42%)
and good (3.77%). After education, the good category increased to
52.83%, sufficient decreased to 39.62%, and poor decreased to
7.55%. Paired t-test results showed a significant improvement (p <
0.001).

Conclusion: Al animated videos effectively improve elementary
students’ dental and oral health knowledge.
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INTRODUCTION

Dental and oral health problems among chil-
dren remain a significant public health concern,
particularly among elementary school-aged
groups, and are closely associated with low levels
of knowledge regarding oral hygiene as well as the
lack of consistent dental care habits from an early
age.! Elementary school children, especially those
aged 9-10 years, require special attention because
they are in a critical stage of behavioral and habit
formation, where learning is more effective
through concrete experiences and guidance.2 Hab-
its established during this period play an im-
portant role in determining dental and oral health
status in later life, highlighting the importance of
early preventive education.3

Data from the 2018 Basic Health Research of
Jambi Province revealed that 52.08% of the popu-
lation experienced dental and oral health prob-
lems, while only 0.98% practiced proper
toothbrushing behavior.* Meanwhile, the 2023 In-
donesian Health Survey (SKI) reported that 50.9%
of the population in Jambi Province still experi-
enced dental and oral health problems, although
there was a slight increase in proper toothbrush-
ing behavior to 3.4%.> These findings indicate that
dental and oral health problems remain prevalent,
and promotive-preventive efforts through oral
health education for elementary school children
must be continuously improved using more effec-
tive approaches that align with children’s learning
characteristics.!

Dental and oral health knowledge among ele-
mentary school students is still relatively low;
therefore, educational media that can attract at-
tention, enhance understanding, and encourage
active student engagement in the learning process

are needed.6 Dental health education delivered

through less engaging media may reduce chil-
dren’s ability to absorb information.” The use of
animated video media is considered effective be-
cause it presents information through a combina-
tion of moving visuals and audio, making it easier
for children to understand and remember the ma-
terial presented.8

Along with the rapid development of digital
technology, artificial intelligence (Al)-based ani-
mated videos have emerged as an innovative edu-
cational tool that provides more interactive,
engaging, and adaptive learning experiences.® Al
technology enables the development of contex-
tual, communicative, and age-appropriate ani-
mated content, which can enhance students’
attention, understanding, and retention of infor-
mation.1® In the context of learning, including
health education, the use of animated video media
has been shown to significantly improve students’
motivation, comprehension, and learning out-
comes compared to conventional teaching meth-
ods.11

Various Al applications, such as ChatGPT,
Gemini, and Perplexity, can assist in analyzing in-
formation and supporting the development of
learning media, including engaging and easily un-
derstandable educational animated videos for ele-
mentary school students.12 Multimodal generative
Al can help educators design scripts, storylines,
and visual concepts in a more structured manner,
as well as produce high-quality video content
through prompt-based features.!3 The utilization
of Al-based animated videos is considered effec-
tive because it can simplify learning materials, en-
hance motivation, stimulate learning interest, and
improve students’ comprehension. However, the

use of Al still requires critical evaluation, as the
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outputs depend on data and algorithms and may
contain limitations or inaccuracies.!*

Based on interviews with the local public
health center, dental and oral health education at
SDN 146/VIII Rejosari, Jambi, was last conducted
approximately two years ago using conventional
methods and has not utilized Al-based animated
video media. Additionally, interviews with school-
teachers indicated that there is no specific or rou-
tine program for dental and oral health education.
Therefore, this study aims to determine the effect
of artificial intelligence-based animated video ed-
ucation on students’ dental health knowledge as
an effort to support more effective and technol-

ogy-relevant educational innovations.

MATERIALS AND METHODS

This study employed a quasi-experimental de-
sign with a one-group pretest-posttest approach
conducted among fourth-grade students at SDN
146/VIII Rejosari, Jambi, with a total sample of 53
respondents selected through random sampling.
The educational material covered dental and oral
health knowledge, including the correct timing of
toothbrushing, the use of dental floss, the im-
portance of routine dental visits, and the appropri-
ate amount of toothpaste. The material was
delivered through an artificial intelligence-based
animated video after the respondents completed
the pretest. The knowledge questionnaire con-
sisted of 19 statements with true/false answer op-
tions, which were aligned with the educational
content provided. A preliminary study was con-
ducted among fourth-grade students at SDN
13/VIIl Muara Kilis, Jambi, to assess the validity
and reliability of the questionnaire. The results
showed that all 19 items were valid (r-count >

0.361) and reliable (Cronbach’s alpha = 0.919). The
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inclusion criteria were active students who had ob-
tained informed consent from their parents or
guardians and had not received dental and oral
health education within the previous six months.
The collected data were analyzed using a normality
test followed by a paired t-test. The entire research
protocol received ethical approval from the Health
Research Ethics Committee (KEPK), Faculty of Den-
tistry, Universitas Trisakti, with approval number
952A/S1/KEPK/FKG/8/2025.

RESULTS AND DISCUSSIONS

As shown in Table 1, most respondents were
aged 9 years, totaling 38 students (71.70%), while
15 students (28.30%) were aged 10 years. Based
on gender, 28 respondents (52.83%) were female

and 25 respondents (47.17%) were male.

Table 1. Respondent Characteristics

Characteristics n % Mean +SD
Age

9 years old 38 71.70 9.28 £ 0.45
10 years old 15 28.30

Gender

Female 28 52.83

Male 25 47.17

Based on Table 2, an improvement in stu-
dents’ knowledge was observed after receiving
dental health education through Al-based ani-
mated video media. Almost all statements showed
anincrease in the percentage of correct responses.
The greatest improvement was observed in item
number 11 regarding the correct time for tooth-
brushing, which increased by 69.81%, from
30.19% to 100%. Knowledge related to the correct
timing for dental floss use (item number 15) also
improved, rising from 69.81% to 92.45%. Further-
more, the understanding of the importance of vis-
iting a dentist every six months (item number 19)

increased from 58.49% to 96.23%. In addition,
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students’ knowledge about the appropriate
amount of toothpaste (item number 9), defined as
a pea-sized amount, showed improvement from

41.51% to 64.15%.

Table 2. Distribution of knowledge before and af-
ter education using Al animated video

No Statement Before After A

1 Dentinisthe outermost 4330 7547 3210
layer of the tooth

2 Enamelis the hardest 54.72 7358 1886
part of the tooth

3  Brownishspotsareearly 6038 77.36 16.98
signs of caries

4 Theideal toothbrush 5283 7925 2642
head is rounded

5  The toothbrush size 66.04 86.79 20.75
should match the jaw
arch

6  Toothbrushesshouldnot 4151 9434 52.83
be shared

7  Toothbrushesshouldbe 54.72 79.25 2453
replaced at least every 6
months

8 Toothpasteisnotalways 47.17 81.13 39.62
necessary when brushing

9  Toothpaste should cover 41.51 64.15 22.64
the entire length of the
bristles

10 The minimum tooth- 4340 7547 32.07
brushing durationis 1
minute

11 The correct time for 30.19 100.00 69.81
toothbrushing

12 When brushing the inner 54.72 83.02 28.30
surfaces, use circular mo-
tions

13  When brushing the 5094 79.25 2831
chewing surfaces should
use back-and-forth mo-
tions

14 The use of toothpicksis 50.94 73.58 22.64
not recommended

15 Thecorrecttimetouse  69.81 9245 22.64
dental floss

16 Drinking water reduces 33.96 5094 16.98
the risk of caries

17  Fruits help clean the 64.15 86.79 22.64
teeth

18 Dental check-upsarenot 41.51 8491 4340
only necessary when ex-
periencing pain

19 Dental check-upsshould 5849 96.23 37.74
be performed at least
once a year

Before the educational intervention, most re-
spondents had poor knowledge (69.81%), while
only 3.77% were categorized as having good
knowledge. After receiving education using the Al-
based animated video, the proportion of respond-
ents with good knowledge increased substantially
to 52.83%, while the poor knowledge category de-
creased to 7.55%.

Table 3. Knowledge categories of respondents be-
fore and after Al animated video education

Category Before After A
Good 3.77 52.83 49.06
Sufficient 2642 39.62 13.2
Poor 69.81 7.55 62.26

Note: Values are presented as percentages (%).; Difference
(A) indicates the increase in percentage after the intervention.

Note: Values are presented as percentages (%).; Difference
(A) indicates the increase in percentage after the intervention;
Category Good (>75%), Sufficient (56-75%), Poor (<56%)

The respondents’ age range was limited to 9-
10 years. At this stage, children are in the early
concrete operational phase, in which understand-
ing largely depends on real-life examples and di-
rect experiences.!s The lack of appropriate and
continuous exposure to dental and oral health ed-
ucation at this age may contribute to the low level
of dental health knowledge observed among some
respondents.16 The distribution of respondents by
gender was relatively balanced between males
and females. These relatively homogeneous char-
acteristics suggest that age and gender were not
dominant factors influencing changes in dental
health following the educational intervention.1”

Before the educational intervention, the low-
est percentage of correct responses was found in
the item regarding the correct timing of tooth-
brushing, which was still categorized as poor. Af-
ter receiving education through an Al-based
animated video, all respondents improved to the
good category, resulting in an increase of 69.81%.

These findings are consistent with the study by
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Sukarsih et al.18, which demonstrated an improve-
ment in students’ knowledge after education using
animated video media.'8 Furthermore, Melati et al.
stated that visual media can enhance students’ un-
derstanding and learning interest.1° Respondents’
knowledge regarding the timing of dental floss use
was already in the good category before the edu-
cational intervention and showed further im-
provement after the intervention, remaining
within the good category. This increase indicates
that dental health education was effective in
strengthening respondents’ understanding of the
proper use of dental floss. This improvement indi-
cates that dental health education was effective in
enhancing respondents’ understanding of proper
flossing practices. In contrast, Almassri et al.20 re-
ported that only 14% of respondents had ade-
quate knowledge and understanding of dental
floss use, reflected in the low prevalence of routine
flossing within the community. This low practice
was associated with insufficient knowledge re-
garding flossing for maintaining oral hygiene.21
The statement regarding the prohibition of
sharing toothbrushes showed an improvement in
knowledge from a poor category before the educa-
tional intervention to a good category after receiv-
ing education through an animated video. This
indicates that the media was effective in enhanc-
ing students’ understanding of personal hygiene
in dental care. This finding aligns with Jannah et
al.22 who reported that dental health education
through animated videos improved elementary
school students’ knowledge of proper oral hygiene
behaviors, including the importance of using per-
sonal toothbrushes to prevent bacterial transmis-
sion and oral diseases.23 Respondents’ knowledge
regarding the importance of visiting the dentist

every six months improved from a moderate
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category before the educational intervention to a
good category after the intervention. This indi-
cates that the educational intervention was effec-
tive in enhancing students’ understanding of the
importance of routine dental visits as a preventive
measure against oral health problems.?* These
findings are consistent with the study by Kirana et
al., which reported that elementary school stu-
dents experienced an improvement in knowledge
regarding dental check-ups from a poor category
to a good category. 25

For the statement regarding the use of a pea-
sized amount of toothpaste, the percentage of cor-
rect responses increased from the poor category
before the educational intervention to the moder-
ate category after the intervention. These findings
are consistent with the study by Haloho et al.26 as
well as other studies showing that education using
animated video media can significantly improve
students’ knowledge.2¢ This similarity in findings
indicates that animated videos are effective in con-
veying information about the correct amount of
toothpaste through clear, engaging, and easily un-
derstandable visual presentations.2” Before Al-
based animated video education, most respondents
were categorized as having poor dental and oral
health knowledge. This condition indicates that stu-
dents’ basic understanding of dental and oral health
was still inadequate, possibly due to limited expo-
sure to information through both school learning
and the surrounding environment.28 Therefore,
providing dental health education from an early
school age is essential as a foundation for establish-
ing good and sustainable oral hygiene behaviors.2?

The results of education using Al-based ani-
mated videos demonstrated a significant improve-
mentin respondents’ knowledge. Before education,

only 3.77% of respondents were categorized as
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having good knowledge, which increased substan-
tially to 52.83% after the intervention. This finding
is consistent with Harapan et al, who reported im-
provements in students’ knowledge categories af-
ter animated video-based education, indicating that
video media have a strong appeal and can enhance
students’ focus and comprehension.2? With the ad-
vancement of educational technology, digital learn-
ing media such as Al-based animated videos are
considered increasingly effective. Kusparmanto et
al.30 stated that animated videos present material
interactively through an engaging combination of
audio and visual elements, enabling messages to be
delivered more clearly and comprehensively.2? This
approach facilitates respondents’ understanding of
dental and oral health materials and supports opti-
mal knowledge improvement.3°

Education using Al-based animated videos
showed a statistically significant improvement in
knowledge, as demonstrated by the paired t-test re-
sults before and after the intervention. This finding
is consistent with Tsagqif et al.3, who reported sig-
nificant differences between pretest and posttest
scores after caries prevention education using ani-
mated videos. These findings confirm that ani-
mated videos are effective in enhancing
respondents’ knowledge through engaging, inter-
active, and easily understandable learning materi-

als.3!

CONCLUSIONS

Based on the findings of this study, artificial
intelligence (Al)-based animated video media
were proven to be effective in improving elemen-

tary school students’ knowledge of dental and oral

health.
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