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Abstract. Insufficient oral health knowledge contributes to high prevalence of oral disease among primary
school students. Large-group lectures are commonly used in community services but may not be the most
effective learning method. Studies suggest that small-group settings foster better learning environments. This
study examines knowledge changes before and after oral health education (OHE), comparing the effectiveness of
large- and small-group settings. Fifty-three students aged 10 to 12 years were divided into two groups: Group
A (21 students) received OHE in a large lecture-style setting, while Group B (32 students) received OHE in
smaller groups of 4 to 8 students. A pre-test was administered before OHE session, followed by a post-test to
assess knowledge improvement. Statistical analysis showed significant pre-test to post-test improvement in
both groups (p < 0.001). The gain in test scores for group A (27.62+18.69) was greater than that of group
B (17.50+10.47), which was also statistically significant (p=0.028). These findings suggest that OHE
effectively improves knowledge, with larger groups showing greater score improvement, potentially due to
factors such as group dynamics, the physical environment, or learning aids.
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1. INTRODUCTION

Oral health plays a crucial role in determining overall health status and quality of life, as well
as influencing the growth and development of children (Baiju, 2017; Phantumvanit et al., 2018).
Oral health issues affect many children in Indonesia (Maharani et al., 2017). According to the
results of the 2018 Indonesia Basic Health Research (Riset Kesehatan Dasar/Riskesdas), the
prevalence of oral diseases, especially caries, root caries, and periodontitis among children aged
10-14 years in Indonesia, is 73.4%. Meanwhile, the average DMF-T index for permanent teeth in
this age group is 1.8 (Badan Penelitian dan Pengembangan Kesehatan, 2019).

Dental carriers are a major public health issue globally and are the most common non-
communicable disease (World Health Organization, 2017). According to the Global Burden of
Disease Studies 2015, caries is a condition with high prevalence, where caries in permanent teeth
ranks first (2.3 billion people) and caries in primary teeth ranks twelfth (560 million children)
(Global Burden of Disease Collaborative Network, 2016). Untreated caries can cause pain and
infection, leading to difficulties in eating, speaking, playing, and learning (Centers for Disease
Control & Prevention, 2022; Shirahmadi et al., 2024). Childhood marks a crucial period in oral
health management as it involves the transition from primary dentition to permanent dentition,
known as the mixed dentition phase (Janus et al., 2019; Park et al., 2024). Compared to children
with good oral health, those with poor oral health are more absent from school and achieve lower
grades. Preventing, treating, and improving the oral health of children also impacts their academic
achievement, as well as their cognitive and psychosocial development (Guarnizo-Herrefio &
Wehby, 2012; Kitsaras et al., 2021).

Many factors contribute to the increasing prevalence of oral diseases among children, one of
which is the inadequate knowledge of parents and children in maintaining good oral health, such as
proper tooth brushing techniques, brushing duration, foods that affect oral health, and so on. One
of the foods most associated with oral health problems is sugars, especially free sugars (Mahboubi
et al., 2021; Moynihan, 2016). Free sugars, defined by WHO as “all monosaccharides and
disaccharides added to foods and drinks by the manufacturer, cook or consumer, and sugars
naturally present in honey, syrups, fruit juices, and fruit juice concentrates”, are the essential
dietary factor in the development of dental caries (World Health Organizations, 2017). Sugars can
be metabolized by bacteria in the mouth to produce acid that demineralizes the dental tissues,
causing dental curries (Carvalho Silva et al., 2021; World Health Organizations, 2017). In many
countries, sugar-sweetened beverages, including fruit-based and milk-based sweetened drinks and
100% fruit juices, are a primary source of free sugars, as well as confectionery, cakes, biscuits,
sweetened cereals, sweet desserts, sucrose, honey, syrups, and preserves. During a survey in the
village of Wates Jaya, it was observed that school-aged children have a fondness for snacks
containing high sugar content and other snacks that are detrimental to oral health, such as crepes,
ice cream, and cotton candy. These snacks are readily available around their schools during break
time and after school. Recognizing this, it was important to improve knowledge and promote
behaviors supporting children’s oral health. One of the objectives of this community service is to
assess whether students' knowledge improves before and after the oral health education session, as
measured by pre-test and post-test scores. It is expected that post-test scores will be higher than
pre-test scores, with students in smaller group settings achieving better results compared to those in
larger group settings.

A quasi-experimental research study conducted by Sarayuthpitak et al, shows that a group
that has been given an oral health education program demonstrated improved oral hygiene within
one year (Sarayuthpitak et al., 2022). Most community services are done via lectures (Nurkhalika
et al., 2024; Sousa, 2016). Nevertheless, there are various learning methods that can be used to
help improve the knowledge and cognitive abilities of participants (Sarayuthpitak et al., 2022).
There are several problems faced when using pedagogical learning via lecture presentations. One
of these issues is that the number of participants is often too high, the classroom size is not
adjusted to accommodate the number of participants, and the availability of tools such as learning
media is insufficient for the number of participants who need them (Ismail, 2018). Having too
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many participants in a classroom can make it difficult for the educator to provide individual
attention to each participant and manage their behaviour (Yussif, 2023). Participants may feel
neglected, and their behavior may become disruptive. Additionally, the more participants there are,
the less opportunity for each participant to make individual contributions. In this community
service session, we decided to divide the participants into large and small group settings to
compare the effectiveness of oral health education, as we have not found any existing literature on
this matter. Therefore, another objective of this community service is to determine which learning
method is more effective in enhancing this knowledge: education conducted in large or small class
environments.

2. METHOD

This community service is in the form of community education/training. The education
session on the importance of maintaining oral health was delivered by the community service team
of the School of Medicine and Health Sciences, Atma Jaya Catholic University of Indonesia
(Fakultas Kedokteran dan llmu Kesehatan Universitas Katolik Indonesia Atma Jaya/ FKIK UAJ).
The community service was held on January 2024 at SDN Cigombong RW 05 Wates Jaya, Bogor.
The target is primary school students from grade 4, 5, and 6. Those students, typically around 10 to
12 years old, are at an age where they are more capable of understanding complex health concepts
and taking responsibility for their health behaviors. Also, by grades 4, 5, and 6, most children have
already experienced the eruption of their permanent teeth. It is crucial to educate them about proper
oral hygiene practices to maintain the health of these permanent teeth, as they will have them for
the rest of their lives.

The participants were divided into 2 groups: a large group of 21 students receiving lectures
in a classroom (group A) (see figure 1) and 6 small groups of 4-8 students (group B, total of 32
students) receiving lectures in another classroom (see figure 2). Within group A, 3 undergraduate
students delivered the lecture with the assistance of a projector and a whiteboard. For the small
groups in group B, each group was led by one undergraduate student who gave the presentation via
tablet. All presenters had undergone training by facilitators prior to oral health education.

The community service began with the administration of a pre-test through worksheets
containing multiple-choice questions about oral health. Next, a 30-minute lecture session was held
in a large classroom and small groups in another classroom. The event continued with the
screening of a video about an eggshell experiment related to tooth decay for 5 minutes, still within
their respective groups. Subsequently, both groups reassembled in one classroom. At the end of the
event, mini games were conducted followed by a post-test with the same questions as the pre-test.
The winning group was awarded a prize as appreciation, and participants were also given goodie
bags. Visual aids in the form of illustrated posters containing information about oral health were
placed around the school environment of SDN Cigombong, including on school bulletin boards
and classroom walls from grades 1 to 6.

The pre-test and post-test scores of each participant were recorded and grouped according to
the group they joined (Group A vs. Group B). Mean pre-test and post-test scores were obtained for
each group, and the Paired t-test and Wilcoxon test were used to evaluate whether there was a
significant difference between the pre-test and post-test scores of participants in each group. Also,
mean gained score (the difference between the pre- and post-test) for each group was obtained.
Mann-Whitney test was used to evaluate whether there was significant difference in gained score
between both groups.
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Figure 2. Group B receiving lecture in small groups of 4-8

3.  RESULT AND DISCUSSION

There was a total of 53 participants in the oral health education program, consisting of 21
participants in Group A and 32 students in Group B. The participants were from grades 4 to 6, with
grade 5 having the highest number of participants (Table 1).

Table 1. Demographic information of the participants in OHE at SDN Cigombong

Group A Group B
Age (Mean+SD) Frequency Age (Mean+SD) Frequency
4" Grade 9.80+0.50 4 9.43+0.53 7 11
5% Grade 10.5040.53 10 10.62+0.65 13 23
6" Grade 11.8610.38 7 12.3340.49 12 19
21 32 53

The mean pre-test score for group A was 41.90+0.78 and increased to 69.52+17.17 during
the post-test. For group B, the mean score also increased from 44.69+16.26 to 62.19+16.21 (Table
2). Statistically, the pre-test and post-test scores for each group were significantly different
(p<0.001). The gain in test scores for group A (27.62+18.69) was greater than that of group B

(17.50+10.47). The difference between the test scores gained of group A and B was also statistically
significant (Table 3).

Table 2. Comparison of pre-test and post-test for group A and group B

n Pre-Test Score (Mean+SD) Post-Test Score (Mean+SD) p-value
GroupA 21 41.90+0.78 69.52+17.17 p <0.001*
Group B 32 44.69+16.26 62.19+16.21 p<0.001%

Statistical analysis using Paired t-test for Group A and Wilcoxon test for Group B.
Dwiyanti et al. (2025) 680
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*Statistically significant if p<0.05.

Table 3. Comparison gained score for group A and group B

Gained Score Group A Gained Score Group B p-value
27.62 + 18.69 17.50 + 10.47 0.028

Statistical analysis using Mann-Whitney.
*Statistically significant if p<0.05.

The present study showed that oral health education (OHE) lectures effectively increase oral
health knowledge among primary school students. This is shown by an immediate gain in test
scores after an educational intervention (27.62 in group A and 17.50 in group B). This result was in
accordance with a previous study conducted by Al Saffan et al., where the oral hygiene knowledge
score was increased by 25.6% after a 30-minute Oral Health Education (OHE) lecture and video (Al
Saffan et al., 2017). Another study by Subedi et al, also found that oral hygiene knowledge measured
using a questionnaire was immensely increased by 77.51% in the group given the OHE lecture at
baseline, third and sixth months versus 6.6% in the control group that only received OHE lecture
after the study was over (Subedi et al., 2021). Kurniawan et al. (2023) used similar community
service methods of counseling and practice of dental and oral health for kindergarten and primary
school students, resulting in increased knowledge of maintaining oral hygiene by 52%. The
consistent and significant improvements across multiple studies affirm that oral health education,
especially when delivered through lectures and reinforced over time, is a powerful and reliable
method for enhancing oral hygiene knowledge in children.

This current study also found that students in the larger group setting showed better test
results compared to small groups. A previous study by Al Mulhim and Eldokhnyl supports this
finding stating that large-size groups were more effective in terms of student achievement, due to
better motivation of the students to accomplish one goal. However, this result contradicted most
previous studies that favored small group learning activities to improve learning outcomes (Al
Mulhim & Eldokhny, 2020). Ferreri and O’Connor found that students in smaller group settings
reported better academic outcomes compared with students in large-lecture-based classes (Ferreri
& O’Connor, 2013). Another study by Afify also showed that small-group learning activities have
a better effect on critical thinking skills and performance in discussion forums than large-sized
group learning (Afify, 2019).

These differences could be attributed to the fact that all small group learning activities were
carried out in the same classroom in the study we conducted. The decision to consolidate all the
small groups in the same classroom was due to the limited number of classrooms available for the
lecture. The bustling classroom environment may have caused participants to become less focused.
Another possible cause for the lower score gained in group B was the unequal distribution of
participants in each small group. One group had only 4 participants, while another group had 8
participants. We suspected that the attentiveness and concentration of the group with 8 participants
would be less to that with 4 participants. Additionally, smaller visual media tools such as
tablets/laptops were utilized for small groups vs large projector screens for big groups. This
potentially results in less clear images for the students. Whereas clear visual media tools are highly
important for students to increase focus and grasp educational concepts better (Shabiralyani et al.,
2015).

5. CONCLUSION

Oral health education has demonstrated its effectiveness in enhancing primary school
students’ knowledge, in which the students in the large group setting had higher post-test and
gained test scores compared to those in small groups. When engaging in community service
activities, effective classroom management emerges as a pivotal factor. This includes meticulous
arrangements within the physical environment, encompassing teaching aids, learning ambiance,
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lighting, temperature, and sound levels, all meticulously calibrated to optimize learning outcomes.
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