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Abstract 
Poor oral hygiene among school-aged children can compromise food 
intake and contribute to nutritional problems including stunting, wasting, 
and underweight. However, few studies have explored active learning 
methods that integrate oral health education with its nutritional 
implications. This study evaluated the effectiveness of storytelling and 
roleplay in improving oral hygiene knowledge and their potential 
relevance to nutritional health promotion. A true experimental study with 
a pretest-posttest design on two intervention groups was conducted in 
December 2024 at State Elementary School 23, Kubang Putiah, Agam 
Regency, West Sumatra. Thirty-six students in grades III and IV were 
randomly assigned to either the storytelling or roleplay groups. Both 
groups received one week of structured counseling. Instrument validity 
and reliability were confirmed through expert review and Cronbach’s 
alpha testing (α > 0,80). Paired and independent t-tests were used at the 
95% confidence level. Results indicated significant post-intervention 
knowledge gains in both groups (p < 0,001), with the roleplay group 
achieving a greater mean improvement (27,8 ± 1,77) than the storytelling 
group (19,5 ± 2,60; p < 0,001). Roleplay demonstrated superior 
effectiveness in enhancing children’s oral health literacy, which is 
essential for supporting school-based malnutrition prevention initiatives 
such as the School Health Unit (SHU) program and curriculum 
integration. Longitudinal studies are recommended to examine 
behavioral changes and their measurable impact on nutritional status. 

Keywords: Knowledge, oral hygiene, nutritional health, roleplay, 
storytelling 

 
Abstrak 
Kebersihan gigi yang buruk pada anak usia sekolah dapat mengganggu 
asupan makanan dan berkontribusi terhadap masalah gizi, termasuk 
stunting, wasting, dan underweight. Namun, penelitian yang 
mengintegrasikan edukasi kesehatan gigi dengan implikasi kesehatan gizi 
melalui metode pembelajaran aktif masih terbatas. Penelitian ini bertujuan 
mengevaluasi efektivitas metode bercerita (storytelling) dan bermain peran 
(roleplay) dalam meningkatkan pengetahuan kebersihan gigi serta 
relevansinya bagi promosi kesehatan gizi. Penelitian eksperimental murni 
dengan desain pretest–posttest pada dua kelompok intervensi dilakukan pada 
Desember 2024 di SDN 23 Kubang Putiah, Kabupaten Agam, Sumatera Barat. 
Sebanyak 36 siswa kelas III dan IV dibagi secara acak ke dalam kelompok 
storytelling atau roleplay. Kedua kelompok menerima intervensi konseling 
terstruktur selama satu minggu. Validitas instrumen diuji melalui penilaian 
pakar dan reliabilitas diuji dengan Cronbach’s alpha (α > 0,80). Analisis data 
menggunakan uji paired t-test dan independent t-test dengan taraf 
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kepercayaan 95%. Hasil menunjukkan peningkatan signifikan skor 
pengetahuan pada kedua kelompok setelah intervensi (p < 0,001), dengan 
peningkatan rata-rata lebih tinggi pada kelompok roleplay (27,8 ± 1,77) 
dibandingkan kelompok storytelling (19,5 ± 2,60; p < 0,001). Metode roleplay 
terbukti lebih efektif dalam meningkatkan literasi kesehatan gigi anak, yang 
berpotensi mendukung program pencegahan malnutrisi berbasis sekolah, 
seperti Usaha Kesehatan Sekolah (UKS) dan integrasi ke dalam kurikulum. 
Penelitian longitudinal disarankan untuk mengkaji perubahan perilaku dan 
dampaknya terhadap status gizi secara terukur. 

Kata Kunci: Kebersihan gigi, kesehatan gizi, pengetahuan, roleplay, 
storytelling 

Introduction 

The nutritional status of school-aged children 
(6–12 years) is a key determinant of the future 
quality of human resources. During this phase, 
children experience rapid growth and therefore 
require a balanced and high-quality intake of 
proteins, vitamins, and minerals (Saavedra & 
Prentice, 2023). However, nutritional issues 
among school-aged children in Indonesia and 
other countries remain a serious challenge 
(Ernawati et al., 2023).  A report by UNICEF 
(2021) shows that more than 95% of school-
aged children in Indonesia do not consume 
enough vegetables and fruits, while 
approximately 20% are overweight. According 
to Mosses et al. (2025), this phenomenon 
reflects the "triple burden of malnutrition," 
which encompasses undernutrition, 
overnutrition, and micronutrient deficiencies in 
children. 

Malnutrition in children not only affects 
physical growth but also affects cognitive 
development and academic performance and 
increases the risk of non-communicable diseases 
in adulthood (WHO, 2021; FAO, 2021). In 
Indonesia, the 2023 Indonesian Health Survey 
(IHS) reported a 19.7% prevalence of 
overweight children aged 5-12 years and 16,2% 
among those aged 13-15 years. Additionally, 
16,3% of children aged 5-14 years suffer from 
anemia. This situation is compounded by oral 
health problems, as more than 63,8% of children 
experience dental caries (BKPK, 2023). Anemia 
and weight loss are often closely related to poor 
oral health, as pain and chewing difficulties can 
reduce the intake of nutritious foods 
(Haznedaroglu & Polat, 2023; Özel et al., 2024). 

Several studies have found a significant 
relationship between oral health and nutritional 
status of children. Dental health issues such as 
toothaches or infections can cause children to 
avoid fiber-rich nutritious foods such as fruits 

and vegetables, further worsening their 
nutritional status (Mazengia & Biks, 2018; 
Thwin et al., 2018). This leads to an increased 
risk of malnutrition owing to reduced appetite, 
pain while eating, and a decline in quality of life 
(Yang et al., 2020). Therefore, innovative 
approaches to health education that 
simultaneously target both aspects are needed. 

Storytelling and roleplay are two 
promising educational strategies. Storytelling 
has been shown to improve children's 
understanding of health by delivering narratives 
that touch on emotions and stimulate 
imagination (Mayangsari & Rasmiati, 2020). 
Meanwhile, roleplay allows children to practice 
healthy behaviors in simulated situations, 
enhancing their skills, self-confidence, and 
positive health attitudes (Putriningtyas et al., 
2023). Oral hygiene knowledge should be 
introduced early as it forms the foundation for 
clean and healthy living habits (Sihombing & 
Syafriani, 2023). Children who understand the 
importance of maintaining oral health are more 
likely to maintain regular tooth brushing 
routines, avoid excessive sugary foods, and be 
aware of the long-term impact of poor habits on 
their health (Abigayl & Putri, 2024; Siddaiah et 
al., 2021). When storytelling and roleplay are 
combined in structured educational activities, 
children not only cognitively understand the 
information, but also internalize health values 
through emotional experiences and active 
behavior (Abdi et al., 2025; Pulimeno et al., 
2020). Although the effectiveness of each 
method has been extensively researched, no 
study in Indonesia has directly compared its 
effectiveness in enhancing oral hygiene 
knowledge and relevance to children's 
nutritional health promotion. 

Research integrating both approaches is 
limited in the context of nutritional and oral 
health education, making it crucial to conduct a 
more in-depth study. Therefore, the aim of this 
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study was to compare the effectiveness of 
storytelling and roleplay methods in improving 
elementary school students' knowledge of oral 
hygiene and their implications for promoting 
nutritional health. The hypothesis of this study is 
that roleplay will lead to greater knowledge 
improvement than storytelling. 

 
 

Methods 

Design 
This study used a true experimental design with a 
pre-test–post-test two-intervention group 
approach. Two intervention groups were 
compared: Group A (Storytelling Group) received 
counseling based on picture stories and 
educational narratives, whereas Group B 
(Roleplay Group) received counseling based on 
roleplaying activities related to oral hygiene 
habits and healthy eating. Both groups 
underwent pre-test and post-test assessments to 
evaluate changes in their knowledge about oral 
hygiene and its relationship to nutritional health. 

The study did not involve a control group 
with no intervention or conventional education, 
as the primary focus was to compare the 
effectiveness of two active learning approaches 
relevant to the implementation of school-based 
UKS programs. This approach was also chosen to 
avoid unfair learning conditions for participants 
who did not receive the intervention, as 
suggested by educational research ethics (Cohen 
et al., 2017). 

 
Location, Time, and Procedure 
The study was conducted at the State Elementary 
School 23 Kubang Putiah, Agam District, West 
Sumatra, in December 2024. The intervention 
sessions lasted for one week, consisting of three 
main sessions (each approximately 40 minutes) 
held on different days. 

Before the intervention, a 3-day training 
was conducted for enumerators to ensure 
consistency in the delivery of storytelling and 
roleplay methods, questionnaire completion, 
and bias mitigation procedures. Four trained 
enumerators participated in the intervention to 
ensure uniform treatment. 

 
Population and Sample 
The population consisted of all third- and fourth-
grade students at State Elementary School 23 

Kubang Putiah, who met the following inclusion 
criteria: (1) active students attending the 
intervention, (2) no speech or hearing 
impairments, and (3) written consent from 
parents/guardians. Thirty-six participants were 
included in 36 participants. The participants 
were randomly assigned using a random 
number generator to ensure even distribution 
(18 students per group). 

 
Instruments and Validity-Reliability Testing 
The instrument used in this study was a closed-
ended questionnaire consisting of 20 items 
measuring knowledge of oral hygiene and its 
implications on nutritional health. Content 
validity was assessed through expert judgment, 
and construct validity was tested using 
Pearson’s product-moment correlation (r ≥ 0,30, 
considered valid). Reliability was tested using 
Cronbach’s alpha, which yielded a value of 0,87, 
indicating high reliability. 

 
Data Collection and Intervention 
Data were collected using a specially designed 
closed-ended questionnaire to measure 
students' knowledge of oral hygiene and its 
implications for their nutritional health. Before 
the intervention, all participants completed a 
pre-test to assess their initial knowledge level. 
Group A received counseling using a storytelling 
method with picture stories and narratives that 
conveyed messages about the importance of oral 
health and its connection to nutritious foods. 
Meanwhile, Group B received counseling using 
the roleplay method, where students performed 
scenarios related to maintaining oral hygiene 
and consuming healthy food. 

After all intervention sessions were 
completed, both groups completed the post-test 
using the same questionnaire to evaluate 
knowledge improvements. To ensure 
consistency and quality, the intervention was 
supported by four trained enumerators. 
Training and alignment sessions were conducted 
for three days before the study began, covering 
the technical execution of storytelling and 
roleplay, as well as how to fill out and supervise 
the questionnaires. The enumerators were also 
instructed to ensure that all questionnaires were 
fully completed without any missing sections. 

To minimize bias, the interventions for 
both groups were conducted in separate rooms, 
with materials delivered at the same duration 
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and intensity, and enumerators were blinded to 
the study hypothesis. The data analysis was also 
blinded to group identity. 

 
Analysis and Statistical Tests  
Data analysis was performed to assess the 
differences in pre- and post-test scores within 
each group (storytelling and roleplay). To 
compare the effectiveness of the two 
intervention methods, paired and independent t-
tests were used. The analysis was performed at a 
95% confidence level (α = 0,05). The results 
were analyzed for changes in the mean 
knowledge scores, standard deviations, and p-
values to assess statistical significance. 

 
Ethics of Research 
This study was approved by the Ethics 
Committee of Dr. M. Hatta Brain Hospital, 

Bukittinggi (number: 002142/KEP). RSOMH 
BUKITTINGGI/2024) before intervention. All the 
participants received full information and signed 
an informed consent form. The study was 
conducted in accordance with the principles of 
the Declaration of Helsinki, maintaining data 
confidentiality and respecting participants' right 
to withdraw without consequences. 
 
 

Result and Discussion 

Respondent Characteristics 
This study involved 36 students from grades III 
and IV at State Elementary School 23 Kubang 
Putiah, randomly divided into two intervention 
groups: the storytelling group (n=18) and the 
roleplay group (n=18). Participants’ 
characteristics are presented in Table 1. 

 
Table 1. Respondent characteristics by grade, age, and gender 

Characteristic Category Storytelling Group 
(n= 18) 

Roleplay Group 
(n= 18) 

p-value 

n % n %  
Grade Grade III 9  50,0 9  50,0 1,000 
  Grade IV 9  50,0 9  50,0   
Age 8 years old 1  33,3 2  66,7 0,750 
  9 years old 8  57,1 6  42,9   
  10 years old 8  50,0 8  50,0   
  11 years old 1  33,3 2  66,7   
Gender Male 10  50,0 10  50,0 1,000 
  Female 8  50,0 8  50,0   

 
Chi-Square analysis showed no significant 

differences between the two groups regarding 
grade (p = 1,000), age (p = 0,750), and gender (p 
= 0,750), indicating that the groups were 
homogeneous at baseline. This homogeneity 
ensures that the observed differences in post-
intervention outcomes are more likely to be due 
to the educational methods used rather than 
demographic factors. This is consistent with the 
findings of Özdemir and Tuna (2023), who 
emphasized the importance of baseline 
homogeneity for internal validity in educational 
intervention studies. 

To minimize bias, an equal gender and 
grade distribution was used to control for social 
variables that could affect student engagement 
(Pakpahan et al., 2025; Kenefick & June, 2020). 
The homogeneous characteristics of the 
respondents support the use of creative 
educational methods, such as storytelling and 

roleplay, in teaching. This approach creates an 
ideal context for evaluating the effectiveness of 
each method, as the findings suggest that factors 
such as grade, age, and gender did not 
significantly affect learning outcomes (Cronin-
Gilmore & Hammond, 2024). Therefore, 
innovative teaching approaches can be applied 
to engage students and improve educational 
outcomes 

 
Impact and Effectiveness of Storytelling and 
Roleplay Counseling on Knowledge  
A paired T-test analysis (Table 2) of pre- and 
post-intervention knowledge assessments 
revealed significant improvements in both 
intervention groups. The storytelling group’s 
average knowledge score increased from 58.3 
to 77,8, with a mean difference of 19,5 ± 2,60, 
and a 95% confidence interval (CI) ranging 
from 13,4 to 25,6. The p-value obtained was 
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0,001, indicating that the improvement was 
statistically significant (p < 0,05). The 
roleplay group showed a larger improvement, 
with an increase from an average score of 

61,1 to 88,9, yielding a mean difference of 
27,8 ± 1,77 and a 95% CI of 21,0 to 31,6. A p-
value <0,001 indicated strong statistical 
significance. 

 
Table 2. Effect of storytelling and roleplay interventions on oral hygiene knowledge and its impact on 

nutritional health  
Intervention Group Mean Standard 

Deviation (SD) 
Difference 
(Mean + SD) 

CI 95% 
(Lower – Upper) 

p-value 

Storytelling      
Before 58,3 5,42 19,5 ± 2,60 13,4 – 25,6 0,001 
After 77,8 8,02    

Roleplay      
Before 61,1 5,74 27,8 ± 1,77 21,0 – 31,6 <0,001 
After 88,9 7,51    

 
Table 3. Effectiveness of storytelling and roleplay interventions on knowledge score improvement 

Intervention Group n Difference of 
Intervention Score 
(Mean + SD) 

Difference 
(Mean + SD 

CI 95% 
(Lower – Upper) 

p-value 

Storytelling 18 19,5 ± 2,60 8,3 + 0,83 6,67 –  9,93 <0,001 
Roleplay 18 27,8 ± 1,77    

 
Furthermore, based on Table 3, an 

Independent T-test comparing the effectiveness 
of storytelling and roleplay showed significant 
differences between groups. Participants in the 
roleplay group showed a higher knowledge 
score improvement (27,8 ± 1,77) compared to 
the storytelling group (19,5 ± 2,60), with a mean 
difference of 8,3 ± 0,83 (95% CI: 6,67–9,93; p < 
0,001). This result suggests that roleplay is 
significantly more effective in improving the 
participants' knowledge. Narrow confidence 
intervals indicate that this estimate is precise 
and reliable. 

This finding is consistent with that of 
Heaton et al. (2018), who demonstrated that 
active learning methods, such as roleplay, 
enhance knowledge retention in the context of 
oral health. Kim et al. (2023) and Jun et al. 
(2022) also highlighted that interactive 
educational methods can improve children's 
motivation and understanding of health in the 
short to medium term. 

Therefore, this study suggests that both 
storytelling and roleplay are effective in improving 
students’ oral hygiene knowledge. This is in line 
with research that indicates that roleplay can 
create significant improvements in student 
comprehension, as the technique encourages an 
interactive and enjoyable learning experience 
(Kusumo, 2021). Although the roleplay group 

showed higher average improvements, both 
methods have substantial potential to be 
implemented in promoting oral health in 
elementary schools, which is crucial given the 
cognitive developmental characteristics of 
children aged 8–11 years who require engaging 
learning approaches (Rahayu et al. 2022). 

From a learning theory perspective, 
storytelling utilizes affective and imaginative 
elements based on constructivism, in which 
stories containing emotional elements play a 
role in internalizing the importance of 
maintaining oral health and nutrition (Shofiyyah 
et al., 2024). However, roleplay provides 
practical experiences that support kinesthetic 
learning, which is crucial for children aged 8–11 
years who are more responsive to hands-on 
experiences (Moradi & He-fang, 2019). 
Additionally, from a public health perspective, 
significant improvements in oral hygiene 
knowledge can positively affect the nutritional 
health of children. Aboalshamat et al. (2023) 
noted that dental caries and oral infections 
reduce appetite and cause chewing difficulties, 
which in turn can decrease calorie intake and 
vital micronutrients, such as protein and iron. A 
meta-analysis by  Santoso et al. (2023) revealed 
a significant relationship between untreated 
dental caries and children's nutritional status, 
particularly in developing countries. 
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Long-term nutritional issues such as 

stunting, wasting, and underweight result from 
insufficient intake. WHO notes that these 
indicators reflect both acute and chronic 
nutritional conditions that affect children's 
physical and cognitive development (Ayten & 
Polater, 2021).  Empowering children with 
knowledge of oral hygiene can serve as an initial 
step in preventing malnutrition (Puteri & Emini, 
2023). 

Practical implementation of this 
intervention is recommended for integration 
into School Health Unit (SHU) programs and 
nutrition education communication (NEAC), 
particularly in areas vulnerable to stunting. 
Storytelling and roleplay offer engaging and 
developmentally appropriate methods for 
schools and health educators to raise awareness 
and improve oral health literacy (Cuffee et al., 
2022). 

This study had several limitations. The 
small sample size and single-site setting limited 
the generalizability of the findings. A short 
intervention period restricts the ability to assess 
the sustainability of behavioral changes (Supady 
et al., 2023). External factors such as dietary 
habits, sanitation, and parental involvement, 
which are important determinants of a child’s 
nutritional status, could not be fully controlled. 
In addition, reliance on self-administered 
questionnaires may have introduced recall or 
social desirability biases. Future research should 
consider a longitudinal randomized controlled 
trial (RCT) with a larger sample size and 
intervention duration of 6–12 months to 
generate more robust and applicable evidence 
(Staley & Freeman, 2017). 

 
 

Conclusion 

This study showed that both storytelling and 
roleplay counseling are effective in improving 
children's knowledge of oral hygiene, with 
roleplay providing a more significant 
improvement. Both methods proved effective, 
but roleplay resulted in a statistically and 
practically significant improvement. 

It is recommended that activity-based 
learning methods, especially roleplay, be 
integrated into the policy and implementation of 
School Health Unit (SHU) programs and health 
promotion activities in elementary schools. 
Implementation can be achieved through 

teacher training, provision of interactive 
learning modules, and strengthening 
partnerships between health centers and 
schools. Furthermore, to ensure the 
sustainability of the program, local governments 
and schools should establish a regular schedule 
for roleplay-based education sessions at least 
once per semester and include them in UKS 
evaluation indicators. 

Further research should be conducted 
using a longitudinal design to evaluate the long-
term impact of this intervention on children's 
oral hygiene behavior and nutritional status, for 
example, through follow-up at six months post-
intervention. Such studies will provide strong 
evidence to support the adoption of activity-
based health education policies at the national 
level. 
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