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ABSTRACT

Objective: To develop and analyze the effectiveness of an oral
health education model in improving the knowledge, attitudes,
and toothbrushing skills of children with intellectual disabilities
in Special Schools (SLB). Materials and Methods: Quasi-
experimental study with pre-test, post-test and control group,
completed in 2025. The study population consisted of all teachers
(10) and children with intellectual disabilities (60) with intellectual
disabilities from two state SLB schools in the city of Jambi,
Indonesia. 70 participants (60 children and 10 teachers) were
selected through purposive sampling, with 35 participants (30
children and 5 teachers) in each intervention and control group.
The research instruments included a knowledge questionnaire, an
attitude scale, and a toothbrushing skills observation checklist.
All instruments underwent validity and reliability testing, and a
pilot test was conducted prior to the main study to ensure clarity,
feasibility, and measurement consistency. Data were analyzed
using repeated measures ANOVA, post-hoc LSD test, and
independent t-test with a significance level of p= < 0.05. Results:
The oral health education model developed for children with
children intellectual disabilities was proven effective in increasing
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their knowledge, attitudes, and toothbrushing skills. The analysis showed a significant improvement
between pre-test and post-test scores in the intervention group (p= 0.000). The independent t-test also
revealed significant differences between the intervention and control groups for all variables (p= < 0.05).
Conclusion: The oral health education model is effective in improving the knowledge, attitudes, and
toothbrushing skills for children with intellectual disabilities.

RESUMEN

Objetivo: Desarrollar y analizar la efectividad de un modelo de educacién para la salud bucal en la mejora
del conocimiento, las actitudes y las habilidades de cepillado dental de nifios con discapacidad intelectual
en escuelas especiales (SLB). Material y Método: Estudio cuasiexperimental con pre-test, pos-test y grupo
control realizado en el afio 2025. La poblacién de estudio estuvo conformada por todos los profesores
(10) y nifos con discapacidad intelectual (60) de dos escuelas SLB en la ciudad de Jambi, Indonesia.
Se seleccionaron 70 participantes (60 nifios y 10 profesores) mediante muestreo intencional, con 35
participantes (30 niflos y 5 profesores) en cada grupo de intervencién y control. Los instrumentos aplicados
incluyeron un cuestionario de conocimiento, una escala de actitudes y una lista de verificacién para la
observacién de las habilidades de cepillado dental. Todos los instrumentos fueron sometidos a pruebas de
validez y confiabilidad, y se realizé una prueba piloto antes del estudio principal para garantizar la claridad,
la viabilidad y la consistencia de la medicién. Los datos se analizaron mediante ANOVA de medidas
repetidas, prueba post-hoc LSD y prueba t independiente con un nivel de significancia de p < 0,05.
Resultados: El modelo de educacién para la salud bucal desarrollado demostré ser eficaz para aumentar
el conocimiento, las actitudes y las habilidades de cepillado dental en nifios con discapacidad intelectual.
El analisis mostré una mejora significativa entre las puntuaciones pre-test y post-test en el grupo de
intervencién (p= 0,000). La prueba t independiente también revelé diferencias significativas entre los
grupos de intervencién y control para todas las variables (p= < 0,05). Conclusién: El modelo de educacién
para la salud bucal para nifios con discapacidad intelectual es eficaz para mejorar el conocimiento, las
actitudes y las habilidades de cepillado dental.

RESUMO

Objetivo: Desenvolver e analisar a eficacia de um modelo de educagéo para a satide bucal na melhoria do
conhecimento, as atitudes e as habilidades de escovacdo dentéria de criancas com deficiéncia intelectual
em escolas especiais (SLB) na Indonésia. Material e Método: Estudo cuasiexperimental com pré-teste, pos-
teste e controle de grupo desenvolvido no ano de 2025. A populagédo do estidio consistiu em todos os
professores (10) e criangas com deficiéncia intelectual (60) de duas escolas estatais SLB na cidade de Jambi,
Indonésia. Por meio de amostragem intencional, foram selecionados 70 participantes (60 criangas e 10
professores), com 35 participantes (30 criangas e 5 professores) em cada grupo de intervengéo e controle.
Os instrumentos aplicados incluiram um questionario de conhecimento, uma escala de atitudes e uma lista
de verificagdo para a observagdo das habilidades de escovagdo dentéria. Todos os instrumentos foram
submetidos a testes de validade e confiabilidade, e foi realizado um teste piloto antes do estidio principal
para garantir a clareza, a viabilidade e a consisténcia da medigdo. Os dados foram analisados através de
ANOVA de medidas repetidas, teste post hoc LSD e teste independente com um nivel de significancia
de p= < 0,05. Resultados: O modelo de educagdo para a satde bucal desenvolvido demonstrou ser
eficaz para aumentar o conhecimento, as atitudes e as habilidades de escovagdo dentéria em criangas
com deficiéncia intelectual. A anélise mostrou uma melhoria significativa entre as pontuagées pré-teste
e pobs-teste no grupo de intervengdo (p= 0,000). O teste independente também revelou diferengas
significativas entre os grupos de intervencgéo e controle para todas as variaveis (p= < 0,05). Conclusdo: O
modelo de educagédo para a satide bucal de criangas com deficiéncia intelectual é eficaz para melhorar o
conhecimento, as atitudes e as habilidades de escovacdo dentéria.

INTRODUCTION and an individual’s quality of life. Conversely,

Oral health is an integral part of overall body oral disorders such as dental caries, periodontal
health®. Good oral and dental conditions con- ~ disease, or malocclusion can affect eating,
tribute to optimal body function, self-confidence, speaking, and systemic health, and may even
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impact a person’s psychosocial well-being® 3.
Therefore, the development of oral health is an
important part of national health development,
aimed at improving human resource quality
through promotive, preventive, curative, and
rehabilitative efforts in a continuous manner®.

One classification of children with special
needs is children with intellectual disabilities.
These children clearly experience delays and
impairments in intellectual development well
below average, which makes them face diffi-
culties in academic tasks, communication,
and social interaction®. Intellectual disabilities
are classified based on assessment: educable
children with an IQ of 68-52, trainable children
with an 1Q of 51-36, and custodial children with
an 1Q of 39-25¢. Individuals with intellectual
disabilities demonstrate deficits in intellectual
functioning. Adaptive functioning refers to the
conceptual, social, and practical skills needed
to engage in daily activities at a level expected
by developmental and sociocultural standards”.
Children with intellectual disabilities still have the
ability to learn self-development skills, such as
toothbrushing, to take care of themselves®.

Oral health problems among children with
intellectual disabilities are relatively higher
compared to those without disabilities. Studies
show that the prevalence of periodontal disease,
dental caries, and malocclusion in children with
intellectual disabilities is approximately 30%
higher than in children without disabilities. This
condition is caused by suboptimal chewing and
swallowing abilities, improper toothbrushing
habits, and accumulation of food debris in the
oral cavity. In addition, limitations in intellectual
functioning lead to low adaptive behavior,
including self-care skills such as maintaining
hygiene, communication, and interaction with
the environment®.

Although oral hygiene behavior is very im-
portant, many children with intellectual disa-
bilities are unable to perform these activities
properly. Surveys in several special schools show
that most children with intellectual disabilities
do not brush their teeth regularly and do not
understand the importance of oral hygiene.
Limited fine motor skills, low memory capacity,
and short attention spans make consistent
toothbrushing difficult without guidance!?. This
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creates a gap between the need for proper
oral hygiene behavior and the actual ability of
children with intellectual disabilities to perform
it

Several previous studies have attempted
to improve toothbrushing skills in children
with intellectual disabilities using educational
approaches. For example, Sandjojo? demon-
strated that basic skills training can help
individuals with intellectual disabilities manage
daily activities. Similarly, Liu et al.?® showed that
the chaining technique is effective in improving
toothbrushing ability in children with mild
intellectual disabilities. However, most studies
still focus on short-term effects or rely on a sin-
gle demonstration method without considering
the learning characteristics of children with
intellectual disabilities, who require multisensory,
engaging, and consistent approaches® * 9.
Therefore, there is a research gap in terms of
comprehensive and contextual educational
approaches to improve oral hygiene behavior in
children with intellectual disabilities.

Research on oral health education in-
terventions for children with intellectual disa-
bilities is highly urgent because it directly
relates to improving their quality of life and in-
dependence. The involvement of teachers and
educators in the educational process is also
a key factor since they interact directly with
children daily. Teachers can act as facilitators who
provide learning through concrete examples,
repetition, and positive reinforcement. Through
appropriate training and education, children with
intellectual disabilities are expected to improve
their toothbrushing skills and understand the
importance of oral hygiene as part of self-care(> 9.

The novelty of this study lies in the application
of an oral health education method tailored to
the characteristics of children with intellectual
disabilities, using a simple, visual, and parti-
cipatory approach. This approach not only
focuses on improving mechanical toothbrushing
skills but also on adaptive behavior changes
and health awareness. By integrating the role
of teachers as educators and motivators, this
intervention is expected to produce a more
effective, easily applied, and sustainable edu-
cational model in special school settings.

This study aims to analyze the effectiveness of
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oral health education on improving knowledge,
attitudes, and toothbrushing skills in children
with intellectual disabilities. The results are
expected to provide practical benefits for
teachers and health professionals in designing
health education programs that suit the needs
of children with special needs. Theoretically, this
study can enrich scientific knowledge in the field
of health education and dental health for children
with disabilities while providing a foundation for
school-based interventions aimed at enhancing
the independence and quality of life of children
with intellectual disabilities in Indonesia.

MATERIAL AND METHOD

Study Design: The research method used in this
study was Research and Development (R&D),
aimed at designing and developing an oral health
education model for children with intellectual
disabilities. Thismodelis expected to improve the
knowledge, attitudes, and toothbrushing skills of
children with intellectual disabilities through an
approach tailored to their cognitive and social
abilities. This study employed two approaches: a
qualitative approach using descriptive methods
to explore the learning needs and characteristics
of children with intellectual disabilities, and a
quantitative approach to assess the effectiveness
of the educational model through statistical
analysis.

Study Setting and Time: The study was con-
ducted at two state special schools (SLBN) in
Jambi city: SLBN 01 as the intervention group
and SLBN 02 at the control group. The study was
carried out in 2025, with a model trial period of
approximately one month, involving three weekly
evaluations. The research design used during
the model trial was a quasi-experimental design
with a pre-test and post-test with a control group
design, allowing researchers to compare changes
in knowledge, attitudes, and skills between the
intervention and control groups before and after
the educational intervention.

Population and Sample: The population con-
sisted of all teachers (10) and children (60) with
intellectual disabilities at both schools, while
the sample was determined using purposive
sampling based on predefined inclusion and
exclusion criteria. Inclusion criteria for teachers
included: actively teaching at the SLBN for at
least one year, willing to participate in training
and evaluations, and possessing basic skills in
assisting children with intellectual disabilities.
Inclusion criteria for students included: diagnosed
with mild to moderate intellectual disabilities,
able to follow simple instructions, and without
severe physical impairments that would hinder
fine motor skills. Based on these criteria, 5
teachers and 30 students were included in each
of the intervention and control groups (Figure 1).

Population assessed for eligibility (70):
(60 children with intellectual disabilities and 10 teachers

Excluded (0):
Did not meet inclusion criteria (0)
Declined to participate (0)

'

Assigned to intervention group
n= 35 (30 children and 5 teachers)
Received oral health education intervention (n= 35)
Completed pre-test and post-test assessments (n= 35)

'

Assigned to control group
n= 35 (30 children and 5 teachers)
Received routine oral health education (h= 35)
Completed pre-test and post-test assessments (n= 35)

Data analyzed (n= 70)

Figure 1. Selection of children with intellectual disabilities and teachers participating in intervention and control
groups, in two special schools, Jambi City, Indonesia, 2025 (n= 70).
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A total of 70 participants (60 children with
intellectual disabilities and 10 teachers) were
assessed for eligibility. All participants met the
inclusion criteria and completed the study. No
participants were excluded or lost to follow-up,
and all data were included in the final analysis.

Variables: The study variables consisted of the
independent variable, namely the oral health
education model, and dependent variables,
including the knowledge, attitudes, and tooth-
brushing skills of children with intellectual disa-
bilities. Knowledge was measured using a closed-
ended questionnaire that had been tested for
validity and reliability, while toothbrushing skills
were assessed using an observation checklist.
Assessment indicators included preparation
(tools and materials), execution (brushing on
buccal, labial, palatal, lingual, occlusal surfaces,
and the tongue), and closure (storing tools and
materials). Teacher attitudes were measured
using a Likert scale ranging from strongly dis-
agree to strongly agree regarding their role in
assisting children with intellectual disabilities in
oral care.

Data Collection: Data collection was conduct-
ed in several stages: pre-test, oral health
education intervention, and post-test. The inter-
vention phase included teacher training using
educational media developed by the research-
ers, demonstrations of proper toothbrushing
techniques, hands-on practice conducted by
teachers together with students, and weekly
evaluation sessions to monitor the development
of students’ toothbrushing skills. Teacher training
was conducted in a structured manner during a
single main session lasting approximately 90
minutes. The training included basic concepts
of oral and dental health in children with
intellectual disabilities, principles of visual
learning and hands-on practice, and the correct
toothbrushing procedures in accordance with
the study’s assessment indicators.

The training began with the presentation of
educational materials using illustrated modules
and toothbrushing teaching aids, followed
by a demonstration of proper toothbrushing
techniques by the researchers. Subsequently,
teachers participated in simulated toothbrushing
practice using the teaching aids under researcher
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supervision to ensure consistency in steps,
sequence, and instructional delivery to students.
Teachers were also provided with written
guidelines outlining their role as facilitators in
assisting students during toothbrushing practice.
Following the training, teachers implemented
the oral health education model directly with
students, with ongoing supervision and periodic
monitoring by the researchers.

All participants completed the assessments
at each stage of the study, and no missing data
was identified across all variables. Therefore, all
collected data were included in the final statistical
analysis without the need for special handling of
missing data.

Bias Control: Several strategies were imple-
mented to minimize potential sources of bias
in this study. Selection bias was reduced by
applying clear inclusion and exclusion criteria
and using the same sampling procedure for both
intervention and control groups. To minimize
measurement bias, all research instruments
(knowledge questionnaires and observation
checklists) had been previously tested for validity
and reliability.

Data collection procedures were standard-
ized across both groups, and observations were
conducted by trained field assistants using
the same assessment guidelines. Prior to data
collection, observers received training to ensure
consistency in scoring toothbrushing skills and
to reduce inter-observer variability. In addition,
repeated measurements were conducted at the
same time intervals for both groups to reduce
temporal bias.

Statistical Analysis: The collected data were
analyzed using bivariate analysis to examine
relationships between two variables and
differences between groups. Before conducting
difference tests, data normality was assessed
using the Shapiro-Wilk test. If data were normally
distributed, repeated measures ANOVA were
used to assess changes in pre-test and post-test
mean scores within the intervention and control
groups. Additionally, one-way ANOVA was used
to compare post-test mean scores between
groups, and independent t-tests were used to
determine the significance of mean differences
between the intervention and control groups. All
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data analyses were performed using the latest
version of SPSS (Statistical Package for the Social
Sciences), with a statistical significance threshold
of p < 0.05.

RESULTS

Table 1 shows the effect of the oral health
education model on children’s knowledge and
skills. The mean knowledge score increased from
10.15+1.73 at pre-test to 15.00+0.00 at post-
test (p= 0.000), indicating a significant improve-
ment. Similarly, the mean skills score improved
from 13.25+3.63 at pre-test to 23.00+0.00 at
post-test (p= 0.000), demonstrating a substan-
tial enhancement in children’s toothbrushing
abilities.

Table 2 shows the effect of the oral health
education model on children’s toothbrushing
skills. In the intervention group, the mean
score increased from 4.80+1.42 at pre-test to
15.00+0.00 at the third post-test, while the
control group increased from 4.77+1.46 to
12.47+1.22.

Paired tests showed significant improvement
within both groups (p= 0.000). Post hoc tests
indicated that the intervention group improved
consistently at all stages (p= 0.000), while
the control group only showed significant
improvement between Post-test 2 and 3 (p=
0.000). Unpaired tests confirmed no difference
at pre-test (p= 0.929) but significant differences
at all post-tests (p= 0.000), showing that the
intervention group improved more than the
control group.

Table 1. Effectiveness of the Oral Health Education Model on Knowledge and Toothbrushing Skills among children
with intellectual disabilities in special schools, Jambi City, Indonesia, 2025 (n= 60).

Variable Mean SD Min Max p-value
Pre Test 10,15 1,725 6 13

Knowledge 0,000
Post Test 15,00 0,000 15 15
Pre test 13,25 3,626 15 23

Skills 0,000
Post test 23,00 0,000 23 23

Table 2. Effectiveness of the Oral Health Education Model on Oral Health Knowledge among Children with Intellectual
Disabilities in Intervention and Control Groups in Special Schools, Jambi City, Indonesia, 2025 (n= 60).

Variables Groups Meanx=SD Mean+SD Mean=SD MeanxSD value
P Pre-test Post-test 1 Post-test 2 Post-test 3 P
Intervention 4,80+1,424 8,07+1,230 10,43+1,406 15,00+0,00 0,000
Paured Test
Control 4,77+1,455 5,071,461 5,73+1,552 12,471,224 0,000
P-value P-value P-value
Paired Post Pre-post 1 Post test 1, 2 Post test 2,3
Hoc Test Intervention 0,000 0,000 0,000
Control 0,060 0,114 0,000
Mean£SD Mean£SD Mean£SD Mean£SD
Pretest Posttest1 Posttest2 Posttest3
Unpaired Test Intervention 4,80+1,424 8,07+1,230 10,43+1,406 15,00+0,00
Control 4,77+1,455 5,07+1,461 5,73+1,552 12,47+1,224
p-value 0,929 0,000 0,000 0,000
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Table 3 shows the effect of the oral health
education model on children’s toothbrushing
skills. In the intervention group, the mean
score increased from 13.87+3.14 at pre-test
to 37.17+1.26 at the third post-test, while the
control group increased from 14.07+£0.47 to
29.17+0.38.

Paired tests indicated significantimprovement
within both groups (p= 0.000). Post hoc tests
showed that the intervention group improved
significantly at all stages (p= 0.000), whereas the
control group showed significant improvement
only between Post-test 1-2 (p= 0.024) and Post-
test 2-3 (p= 0.000). Unpaired tests confirmed no
difference at pre-test (p= 0.787), but significant
differences were found at all post-tests (p<
0.001), indicating that the intervention group
achieved greater improvement than the control
group.

Table 4 presents the effectiveness of the oral
health education model on children’s tooth-
brushing skills. In the intervention group, mean
scores increased from 5.27+2.15 at pre-test
to 23.00+£0.00 at Post-test 3, while the control
group increased from 5.30+1.75 to 15.47+2.47.

Paired tests showed significant improvement
within both groups (p= 0.000). Post hoc tests
indicated that the intervention group improved
significantly at all stages (p= 0.000), while the
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control group only showed a significant increase
between Post-test 2 and 3 (p= 0.000). Unpaired
tests revealed no significant difference at pre-
test (p= 0.948), but significant differences were
observed at all post-tests (p= 0.000), showing
that the intervention group achieved greater
improvement than the control group.

Learning Characteristics of Children with
Intellectual Disabilities: In addition to quan-
titative outcomes, qualitative observations were
conducted to identify the learning characteristics
of children with intellectual disabilities during the
oral health education intervention. Observational
findings showed that most children demonstrated
limited attention span and required repeated
instructions to complete toothbrushing steps
correctly. Visual learning was identified as the
dominant learning modality, as children showed
better understanding when educational media
included pictures, demonstrations, and step-by-
step visual cues.

Hands-on practice combined with direct
teacher assistance facilitated better skill
acquisition compared to verbal instruction alone.
Children responded positively to repetitive
routines and consistent guidance, indicating that
repetition and structured learning sequences
were essential for effective skill development.

Table 3. Effectiveness of the Oral Health Education Model on Oral Health Attitudes among Children with Intellectual
Disabilities in Intervention and Control Groups in Special Schools, Jambi City, Indonesia, 2025 (n= 60).

Variables Groups Meanx=SD Mean+SD MeanxSD MeanxSD value
P Pre-test Post-test 1 Post-test 2 Post-test 3 P
Paired Test Intervention 13,87+3,137 17,00£3,140 28,13+1,756 37,170+1,262 0,000
Control 14,067+0,465 14,50+0,439 14,967+0,397 29,167+0,378 0,000
Paired Post P-value Pretest- P-value P-value
Hoc Test Posttest 1 Posttest1- Posttest2-
osttes Posttest2 Posttest3
Intervention 0,000 0,000 0,000
Control 0,125 0,024 0,000
Unpaired Test Mean=SD Mean=SD Mean=SD Mean=SD
Pretest Posttest1 Posttest2 Posttest3
Intervention 13,87+3,137 17,00£3,140 28,13+1,756 37,170+1,262
Control 14,067+0,465 14,50+0,439 14,967+0,397 29,167+0,378
p-value 0,787 0,001 0,000 0,000
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Table 4. Effectiveness of the Oral Health Education Model on Toothbrushing Skills among Children with Intellectual
Disabilities in Intervention and Control Groups in Special Schools, Jambi City, Indonesia, 2025 (n= 60).

Mean+SD

Mean+SD

Mean%SD

Mean%SD

Variables Groups Pre-test Post-test 1 Post-test 2 Post-test 3 p-value
Intervention 5,27+2,149 11,43+2,861 16,732,243 23,00+0,000 0,000
Paired Test
Control 5,30+1,745 6,23%2,300 7,00+2,378 15,47+2,474 0,000
P-value P-value
P_VSLUS: tz::tf st Posttest1- Posttest2-
Paired Post Posttest2 Posttest3
Hoc Test Intervention 0,000 0,000 0,000
Control 0,060 0,086 0,000
Mean£SD Mean%SD Mean£SD Mean£SD
Pretest Posttest1 Posttest2 Posttest3
Unpaired Test Intervention 13,873,137 17,00+3,140 28,13x1,756 37,170%1,262
Control 14,067+0,465 14,50+0,439 14,967+0,397 29,167+0,378
p-value 0,787 0,001 0,000 0,000
DISCUSSION States)™®* . The improvement in attitudes

Based on the analysis results, the research
objectives were successfully achieved. The
designed educational model effectively improved
teachers’ knowledge fostered positive attitudes
toward dental care, and enhanced toothbrushing
skills among children with intellectual disabilities.
The results of the repeated measures ANOVA
test showed a significant increase between pre-
test and post-test scores in both the intervention
and control groups, with a significance value
of p< 0.05. Teachers in the intervention group
demonstrated better ability to model proper
toothbrushing techniques, while children with
intellectual disabilities exhibited improved motor
skills and discipline in maintaining oral hygiene
after the intervention.

From the perspective of each measured
variable, the increase in knowledge reflects
improved cognitive understanding of oral
hygiene principles, including the importance of
brushing techniques, frequency, and preventive
care. Previous international studies have shown
that structured oral health education significantly
improves knowledge among caregivers and
educators working with children with disabilities
(e.g., studies in China, Europe, and the United
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indicates a positive shift in teachers’ perceptions,
motivation, and willingness to consistently
guide children. This aligns with global evidence
suggesting that positive attitudes among care-
givers are a key determinant of successful
health behavior interventions in children with
intellectual disabilities’® . Meanwhile, the
enhancement of skills demonstrates behavioral
outcomes, particularly in the psychomotor
domain, where children were able to imitate
and perform toothbrushing movements more
effectively® 2, Research conducted in various
countries has confirmed that repeated practice
combined with guided instruction significantly
improves adaptive self-care skills among children
with intellectual disabilities.

These findings are consistent with the study
by Sandjojo et al."?, which showed that hands-
on training can improve the independence
of individuals with intellectual disabilities in
performing daily activities. Similarly, the study by
Liu et al."¥ on the Impact of oral health behaviors
on dental caries in children with intellectual
disabilities in Guangzhou, China supports this
result. Theories of behavior modification and
social learning also align with these findings, sug-



gesting that learning through observation, repe-
tition, and positive reinforcement strengthens
adaptive behaviors such as personal hygiene
skills”). This explains why teacher involvement as
behavioral models plays a critical role in shaping
toothbrushing habits among children with
intellectual disabilities. Furthermore, the results
are supported by Social Learning Theory and
Behavior Modification Theory, which emphasize
that learning occurs through observation,
imitation, repetition, and reinforcement. In the
context of children with intellectual disabilities,
these mechanisms are particularly relevant due
to their reliance on concrete, structured, and
repetitive learning experiences.

The learning characteristics of children with
intellectual disabilities play a crucial role in
explaining the effectiveness of the intervention.
These children typically exhibit limitations
in cognitive processing, short-term memory,
attention span, and abstract reasoning, but they
respond well to visual, repetitive, and hands-on
learning approaches® #. International literature
highlights that multisensory learning strategies
— such as combining visual aids, demonstrations,
and kinesthetic activities— are highly effective
for this population®. In this study, the use
of visual media (posters and videos), direct
demonstration, and repeated guided practice
aligns with best practices in special education
globally. Such approaches facilitate better
retention, comprehension, and skill acquisition
compared to purely verbal instruction.

The correlation between variables in this
study revealed a strong and reciprocal rela-
tionship between knowledge, attitudes, and
skills in applying the oral health education
model for children with intellectual disabilities.
Increased teacher knowledge after training
directly contributed to more positive attitudes
in guiding and teaching children proper
toothbrushing techniques. Adequate knowledge
enables teachers to understand the importance
of oral hygiene and its impact on general health,
thereby motivating them to teach correct
practices®. Such positive attitudes were reflected
in consistent, patient, and hands-on guidance,
which ultimately improved the children’s ability
to perform self-care independently. These
findings align with the Health Belief Model
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and the Theory of Planned Behavior, which
emphasize that healthy behaviors are influenced
by individuals’ knowledge and attitudes toward
health-related actions!": '®. In this context,
the positive relationship between teachers’
knowledge and children’'s skills indicates a
transformative effect, whereby the enhancement
of teachers’ cognitive and affective capacities can
transfer adaptive behaviors to students through
structured learning, repetition, and positive
reinforcement. In this study, improved teacher
cognition and affect translated into better
instructional practices, ultimately enhancing
children’s behavioral outcomes. Similar findings
have been reported in international studies
emphasizing the role of caregiver education
in improving health-related behaviors among
children with special needs.

Although this study showed significant
improvements in knowledge, attitudes, and
toothbrushing skills of children with intellectual
disabilities, the working mechanism of the
oral health education model still needs to be
explained in more detail. The implemented
model combines a multisensory approach,
including the use of visual media such as
posters and videos, direct demonstrations, and
repeated practice under teacher guidance® 4.
Positive reinforcement strategies, such as praise,
rewards, and gradual repetition of skills, play an
important role in increasing children’s motivation
and consistency in adaptive behaviors @), This
approach aligns with the principles of special-
needs education, which emphasize sensory
involvement, reinforcement, and repetition
to develop fine motor skills and daily self-care
habits(? 20,

The data show that the intervention group
experienced a faster and more significant
improvement compared to the control group.
This is likely due to the provision of structured
education, the participatory approach of
teachers serving as behavioral models, and
direct practice sessions that were not fully
provided to the control group?®*%. Emphasizing
this difference is important to demonstrate
the relative effectiveness of the developed
educational model.

This study makes an important contribution
to the field of oral health education for children
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with special needs. The developed educational
model can serve as an alternative practical
learning method in special schools®" 2.
Furthermore, the study reinforces the concept
that education-based health interventions can
improve the independence of individuals with
intellectual disabilities in maintaining personal
hygiene®®¥. Practically, these findings can serve as
a reference for teachers, school health personnel,
and parents in designing learning activities that
support children’s oral and dental health.

The findings of this study may be generalized
in a limited manner to settings with similar charac-
teristics, particularly special education schools
serving children with intellectual disabilities
and involving active teacher facilitation. The
developed oral health education model is
relevant to special education environments with
comparable instructional structures and learner
characteristics®. However, generalization should
be interpreted cautiously due to variations in the
severity of intellectual disability, sociocultural
backgrounds, and differences in institutional
resources and teacher competencies. Never-
theless, the core components of the model,
visual learning, hands-on practice, repetition,
and teacher-assisted guidance, are adaptive
and have the potential to be applied in similar
contexts with appropriate local adjustments.

Although this study demonstrates good
effectiveness, it has several limitations. First, the
small number of teachers and students limits the
generalizability of the results to only two special
schools in Jambi City. Second, the relatively
short duration of the intervention (one month)
may not reflect long-term behavioral changes.
Third, skill assessments depended on direct
observation, which could have been influenced
by evaluator subjectivity. Therefore, further
studies with broader scope, longer durations,
and objective digital-based measurement tools
are recommended to enhance the validity of the
findings.

CONCLUSION

The oral health education model for children
with intellectual disabilities in special schools
is highly effective when implemented by
teachers to enhance knowledge and attitudes

CIENCIA Yy ENFERMERIA (2026) 32:13

toward oral health maintenance and to im-
prove toothbrushing skills among children with
intellectual disabilities, provided it is conducted
regularly and continuously.
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