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ABSTRACT  

 

Background: childhood is an important stage of development. Non-fulfillment of 

nutrition in childhood has an impact on the health status of future generations. The use of 

Banjar-language flipbook educational media is one innovation that can be employed to 

enhance knowledge and change behavior in a more positive way. 

Purpose: exploring the effectiveness of using digital innovation and media nutrition 

education in the form of flipbooks, integrating local culture, to improve elementary school 

students’ knowledge and behavior regarding balanced nutrition. 

Methods: a one-group pretest-posttest pre-experimental design study was conducted with 

students (n=97) from two primary schools in Banjarmasin, South Kalimantan, to evaluate 

the effectiveness of the flipbook. Data were collected from July to August 2025 and 

included characteristics of respondents and the effects on knowledge and behavior 

regarding food nutrition. Data were analyzed using SPSS version 25. Descriptive 

statistics were used to summarize respondents’ characteristics. The Wilcoxon test was 
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used to compare pretest and posttest scores of knowledge and behavior. A p-value of < 

0.05 was considered statistically significant 

Results: of the 97 respondents, 57 respondents (58.79%) had good knowledge in the 

category, and 64 respondents (65.98%) had quite positive behavior. After receiving health 

education and access to flipbooks monitored by observation sheets, 77 respondents 

(79.38%) were in the “good knowledge” category, and 77 respondents (74.23%) showed 

very positive behavior 

Conclusion: the results of this study indicate that there is an increase in knowledge and 

behavior change in a positive direction after receiving nutrition education through 

flipbooks in the Banjar language integrated with Free Nutritious Meals (MBG) program 

in primary schools. The flipbooks will be integrated into the primary school curriculum. 

 

Keywords: behaviour; food nutrition; knowledge; school-based intervention; technology 

 

BACKGROUND  

Efforts to prevent stunting need to be made early on (Aprillia et al., 2023; 

Hamidah et al., 2024; Paramitha et al., 2024). Stunting, which is caused by nutritional 

deficiencies, can significantly impact the cognitive abilities of elementary school students 

(Handina, 2024). Stunting can result from a lack of knowledge about the importance of 

balanced nutrition among children and parents. This stems from limited access to 

understandable, culturally relevant nutrition information. Additionally, low 

socioeconomic conditions in the community contribute to this problem. If stunting is not 

addressed, it will affect the quality of future human resources. Therefore, effective 

nutrition education that is accessible and easy to understand for school students, teachers, 

and parents is necessary. 

Elementary school students were selected as the primary target of nutrition 

education because this is a crucial stage in child development for forming long-term 

healthy habits. This age is an important period when children enter a formal educational 

environment and begin acquiring basic knowledge and skills (Pongpalilu et al., 2023). 

Proper nutrition is crucial for children’s growth and development during their elementary 

school years, when they undergo rapid physical growth and cognitive development. 

Physical growth directly or indirectly affects children’s behavior in daily life (Rahmat, 

2021). Additionally, elementary school students are more easily influenced by equipping 

children with relevant and easy-to-understand nutritional knowledge from an early age, 

they will become agents of change (Ratri, 2024). Nutrition education for elementary 

school students is expected to lead to a long-term decrease in stunting rates. The main 
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objective of nutrition education is to improve the quality of human resources, particularly 

among children, as agents of change within their families and communities. 

Improving the quality of human resources aligns with the 2015 UN global action 

agreement, the SDGs (Sustainable Development Goals), which consist of 17 sustainable 

development goals. This research supports SDG efforts, including SDG 2 (no poverty) to 

end hunger, SDG 3 (good health and well-being) for good health and well-being, and 

SDG 4 (quality education) for quality education (Nations, 2024). This research supports 

the Free Nutritious Meals (MBG) program, one of President Prabowo Subianto’s Asta 

Cita programs (Subianto & Raka, 2024). Effective nutrition education is essential for 

achieving these goals. Providing elementary school students with accurate knowledge 

about balanced nutrition can prevent stunting early on. Using digital technology is 

expected to engage more elementary school students in an interactive and enjoyable 

learning process. 

The MBG policy to improve student nutrition, which requires a significant amount 

of government funding, has received both support and opposition (Amril & Sazali, 2025). 

Various studies emphasize the importance of effective and transparent communication, 

as well as community involvement, to ensure the program’s success. The MBG program 

aims to educate and inspire the community, particularly students, about the significance 

of balanced nutrition in child development (Andin et al., 2025). However, various 

obstacles were encountered during implementation, including low food quality and 

student participation due to uncertainty about the nutritional value of the provided food 

(Amril & Sazali, 2025; Triningsih et al., 2025). Therefore, one solution offered to support 

the MBG program is effective education. Research shows that digital media has been used 

as an educational medium through video platforms such as YouTube, Facebook, 

Instagram, and TikTok (Astuti et al., 2025; Merlinda & Yusuf, 2025). No educational 

media in the form of a flipbook guidebook that considers the local cultural context has 

been found. Digital innovation in nutrition education in the Banjarese language has great 

potential to inspire a deeper understanding of children’s nutritional needs. 

Since January 2025, the MBG program has been implemented in 14 schools in 

Banjarmasin, ranging from kindergarten to high school. A total of 6,531 students have 

benefited from the program. Initial interviews with program participants revealed that 

they were happy to receive free, nutritious lunches, as the menu offerings were quite 

complete. However, one of the challenges that MBG catering providers face is becoming 

more creative in their menu planning and incorporating local wisdom (Muhammad, 2025; 

Sukarli, 2025). 

Previous community service results demonstrate the important role that local food 

interventions and nutrition education play in preventing stunting. One such intervention 

is the use of local shrimp as a nutritious food alternative (Paramitha et al., 2024). It 

emphasizes the importance of nutrition education for pregnant women to ensure healthy 
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eating from the beginning, as well as the effectiveness of practice-based education in 

improving eating habits, such as consuming more vegetables (Paramitha & Perdana, 

2021). These findings underscore the urgent need for research on developing digital 

nutrition education media. 

Effective nutrition education can prevent health problems caused by nutritional 

deficiencies or excesses (Paramitha & Putri, 2021). Environment-based digital flipbook 

instructional tools in the course of study, especially for the family of foods theme, since 

the media has been associated with enhancing students' learning independence 

(Chaeratunnisa et al., 2022). However, cultural and language barriers sometimes hinder 

the effectiveness of nutrition education. Using the local language, in this case the 

language of the region is believed to be a relevant educational strategy for students in 

South Kalimantan. Conveying nutrition information in the local language is expected to 

make it easier to understand and apply in daily life. Additionally, the information is 

tailored to the eating habits and food availability of the target users of digital nutrition 

education innovations. The nutrition education program greatly raised students' 

awareness of healthy eating habits, especially through participatory and culturally 

sensitive methods (Fransisca, 2024). Thus, this solution supports the success of the MBG 

program in improving students’ nutrition and bridges the knowledge gap, which is often 

an obstacle to the effectiveness of national programs. 

Using digital media for nutrition education with elementary school students is 

relevant to their digital literacy in the information technology era (Sari, 2024). Digital 

media allows nutritional material to be delivered in a more interactive, visual, and 

contextual manner, which makes it easier for children to understand balanced nutrition in 

a fun and engaging way (Mauda & Zaliluddin, 2025). Additionally, digital media can 

reach students more broadly and flexibly (Paling et al., 2024) in both school and at-home 

settings. It also allows for the involvement of parents and teachers in the learning process. 

Integrating local cultural elements, such as the use of the Banjar language, into digital 

media makes nutrition education more relevant and meaningful for children. This 

increases the effectiveness of learning and the potential for early behavioral changes in 

eating habits. 

Nutrition education has an important role in forming healthy eating habits in 

school-age children, as early intervention can prevent various health problems related to 

an unbalanced diet. Various learning media have been used to improve students ' 

knowledge and behavior regarding nutrition, such as posters, videos, and digital 

applications. However, some of these media still have limitations in student Involvement 

and lack of appropriate interactive elements for children. Flipbook as an innovative visual 

learning media has the potential to improve students ' understanding and motivation in 

nutrition learning. Nevertheless, empirical evidence on the effectiveness of the use of 

flipbook media in improving the knowledge and nutritional behavior of elementary 
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school students, especially by using regional languages such as banjar language is still 

very limited. Therefore, this study was conducted to fill the research gap and assess the 

effectiveness of flipbook media in improving students ' knowledge and behavior related 

to food nutrition. 

 

OBJECTIVE  

This study aims to explore the effectiveness of using digital media in the form of 

flipbooks with local cultural integration to improve balanced nutrition knowledge and 

behavior among elementary school students. 

 

METHODS  

This is a pre-experimental study with a one-group pre-test/post-test design with 

educational media in the form of a flipbook in the language of the Banjar. Conducted in 

two elementary schools that implemented the MBG Program from July to August 2025, 

the study involved 97 respondents selected using purposive sampling techniques. 

Inclusion criteria for research subjects included being an elementary school student in 

grades three or four, having parental/ guardian permission, having no food allergies, being 

able to communicate in the Banjar language, and having parents/guardians who own 

gadgets for digital educational media. The study maintained the confidentiality of 

respondent data and obtained ethical approval (No. 435/UMB/KE/VI/2025). 

 
Figure 1. Research Flowchart 

 

The flipbook media were developed using the Four-D (4-D) model consisting of 

define, design, development, and disseminate. Research data were collected using a 

questionnaire. The flipbook media used in this study underwent content validaty by 

subject matter experts, media validation by media experts, and feasibility testing by 

parents and teachers.  Content validity was evaluated using Aiken's V formula. Aiken's 

coefficient V ranges from 0.87 to 0.91, which indicates that the flipbook media is valid 

and suitable for use. The reliability test showed that the Cronbach’s α values of the overall 
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questionnaire were all above 0.81. These tests indicate that the questionnaire is a valid 

and reliable instrument. The Wilcoxon test was used for statistical testing to determine 

the significance of changes in nutritional knowledge and behavior before and after the 

intervention. 

 

RESULTS  

Table 1. Respondent Characteristics Based on Age 
Age n % 

8 21 21.65 

9 40 41.24 

10 25 25.77 

11 9 9.28 

12 2 2.06 

Total 97 100.00 

Table 1 shows that most respondents in this study were elementary school students 

aged 9 years (41.24%). 

 

Table 2. Respondent Characteristics Based on Gender 
Gender n % 

Male 39 40.21 

Female 58 59.79 

Total 97 100.00 

Table 2 shows that most respondents in this study were female elementary school 

students (59.79%). 

 

Table 3. Univariate Analysis Results 
 Before After 

n % n % 

Knowledge 

Good 57 58.76 77 79.38 

Fair 25 25.77 13 13.40 

Poor 15 15.46 7 7.22 

Behaviour 

Very positive 28 28.87 72 74.23 

Quite positive 64 65.98 23 23.71 

Less positive 5 5.15 2 2.06 

Table 3 shows that, before the intervention, 57 respondents (58.79%) had good 

knowledge, while 64 respondents (65.98%) behaved fairly positively. After receiving 

health education and access to flipbooks monitored using observation sheets, however, 
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77 respondents (79.38%) were in the “good knowledge” category, and 77 respondents 

(74.23%) behaved very positively 

 

Table 4. Differences in Knowledge Scores Before and After Intervention 
Knowledge Min Max Median Mean Standard 

Deviation 

p 

Before 20 100 80 74.43 21.55 
0.003* 

After 20 100 100 85.77 21.00 

Based on table 4, it is known that there is an increase in knowledge related to 

nutritious food by using flipbooks that integrate local languages. There is an increase in 

knowledge that can be seen from the increase in the median from 80 to 100. The average 

pretest score is 74.43 ± 21.55, while the average post-test score is 85.77 ± 21.00. 

Based on the Wilcoxon test results, there is a significant difference in the level of 

knowledge related to nutritious food before and after the intervention of providing 

education using a Banjar language flipbook with a p-value of 0.003 (p<0.05). 

 

Table 5. Differences in Behaviour Scores Before and After Intervention 
Behavior Min Max Median Mean Standard 

Deviation 

p 

Before 0 100 70 68.66 18.35 
0.000* 

After 40 100 90 85.98 16.81 

Based on table 5, it is known that there was a positive behavior change in related 

to nutritious food using flipbooks that integrated the local language. There was a positive 

behavior change, which can be seen from the increase in the median from 70 to 90. The 

pretest score average was 68.66 ± 18.35, while the posttest average was 85.98 ± 16.81. 

Based on the Wilcoxon test results, there is a significant difference in the 

respondents’ behavior related to nutritious food before and after the intervention of 

providing education using a Banjar language flipbook, with a p-value of 0.000 (p<0.05). 

 

DISCUSSION  

This study was conducted in elementary schools that provided free nutritious 

meals. This became the basis for conducting research related to the knowledge and 

behavior surrounding nutritious food consumption in schools. Health belief model 

(HBM) theory is a theory used to explain and identify the attitudes, perceptions, and 

behaviors of individuals. The model includes six key constructs: perceived susceptibility, 

perceived severity, perceived benefits, perceived barriers, cues to action, and self-

efficacy. Modifying variables, cues to action, and self-efficacy all influence an 

individual's view of health behavior. The HBM extends beyond health promotion and has 
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been used to evaluate intervention effectiveness using pre- and post-intervention methods 

(Alyafei & Easton-Carr, 2024). 

Flipbooks were one of the educational media options that best suited the needs of 

the community in this study. Flipbooks are an attractive medium that can easily be 

accessed via mobile phones, computers, or laptops. They use attractive visualizations, 

such as images, diagrams, and illustrations, to convey information in a simpler way, 

making it easier to understand (Chairunisa et al., 2025). Additionally, using flipbooks in 

local languages was key to innovating this study because combining technological 

advances with local wisdom through local languages is key to the acceptance of Banjar-

language flipbooks in this study in the local area. The existence of easy-to-understand 

information increases the perceived susceptibility of respondents to healthy and unhealthy 

nutrition, as well as the perceived severity of health problems that can arise such as 

obesity and malnutrition. In this study, respondents gained a clearer knowledge of the 

importance of nutritional intake in accordance with the needs and consequences of 

unhealthy food consumption. 

The intervention in this study provided thru the local language flipbook also forms 

perceived benefits, namely awareness of the importance of consuming healthy foods 

during childhood. Additionally, the presence of the flipbook also lowers the perceived 

barriers that healthy food consumption can be easily found in the surrounding 

environment with simple yet nutritious menus. This is expected to raise respondents' 

awareness and increase their motivation to consume healthy foods, so that respondents 

have self-efficacy in eating nutritious foods according to their needs. This study was 

conducted on 97 respondents and showed that the use of Banjar-language flipbook media 

can increase knowledge related to nutritious food, with 57 respondents (58.76%) having 

good knowledge before the pretest and 77 respondents (79.38%) after the intervention. 

These results align with previous research from 2022 that used interactive flipbook 

learning media in elementary schools and showed an increase in students’ knowledge 

before and after the intervention (Manalu, 2022). The other research conducted in Chinese 

schools (school-based interventions) showed that student awareness increased after the 

intervention, as did the positive role of families in providing nutritious food to elementary 

school students (Wang et al., 2022). School-based health promotion programs can 

encourage positive behavior in students  (Kobel et al., 2024). 

Behavioral changes were also observed in the respondents after they received 

health information through the flipbook media. Initially, 28 respondents (28.87%) 

exhibited very positive behaviors towards nutritious food; after receiving the intervention, 

this number increased to 72 respondents (74.23%). Previous research has shown that 

using flipbooks as an educational medium increases awareness of and behavior related to 

preventing stunting in adolescence (Lestari et al., 2024). The findings of this study 

suggest that elementary school students increased their knowledge and exhibited positive 
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changes in behavior after receiving information about nutritious eating through flipbook 

media. These results are consistent with previous research showing that knowledge of 

nutritious foods influences eating habits (Antwi et al., 2021).  

This in line with the previous study explained that the children in Saudi arabia 

may benefit from health promotion curriculum in terms of their food habits, health 

behaviors, and nutrition knowledge. Nutrition knowledge, health, and diet-related 

behaviors among children and adolescents in this arab saudi can all be positively impacted 

by well-designed and implemented nutrition interventions (Hazim et al., 2023). In the 

Eastern Mediterranean Region (EMR) countries, the most popular nutrition-spesific 

treatments for managing child malnutrition were case-based interventions and nutrition 

education (Ghodsi et al., 2021).  

Nutritious food during childhood plays an important role in growth and 

development, ensuring good health in adulthood. Various interventions can be 

implemented to promote nutritious food during childhood. Flipbooks in local languages 

are one option that health workers, schools, and parents can use to increase children’s 

knowledge of and positive attitudes toward nutritious food (Dallagiacoma et al., 2023). 

This study contributes valuable evidence in the field of health education by 

demonstrating the effectiveness of digital flipbooks by integrating local culture and 

language (Banjar language) with attractive and easy-to-understand visualizations so as to 

improve nutritional knowledge and behavior among primary school students. the flibook 

media used also passed the stages of review and due diligence to support the credibility 

of the research.  

Further recommendations research is required to determine whether school, 

community, clinical or a combination of settings is optimal for these interventions and 

advised that experimental or quasi-experimental designs with control groups be used in 

future research to confirm the correlation between the flipbook intervention and 

behavioral outcome. The long-term impact of behavioral changes over time could 

potentially be assessed by longitudinal research. Further insights into how the flipbook 

affects motivation, perceptions, and self-efficacy may be obtained by incorporating 

qualitative techniques like focus groups or student reflections. With the help of teachers 

and parents, it is additionally recommended that the flipbook be enhanced to include more 

comprehensive health-related subjects and integrated into the school curriculum. 

Limitations of this study were the design used one-group pretest–posttest method 

restricts the capacity to determine causal relationships, the study used self-reported data 

which could be influenced by social desirability effects or response bias and the study 

was limited to two elementary schools in Banjarmasin, South Kalimantan and may not be 

generalizable to a larger population 
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CONCLUSION 

This study analyzed the effectiveness of using Banjar-language flipbooks to 

improve the knowledge and behavior of elementary school students through the Free 

Nutritious Meals Program in elementary schools. The results show that students’ 

knowledge increased and their behavior changed positively after receiving nutrition 

education through flipbooks integrated with the program. These results underscore the 

effectiveness of educational media that integrate local culture and language as an easy-

to-understand and innovative learning medium. 

Further research can be conducted in wider locations and over longer periods of 

time so that students’ nutritious eating habits can be explored more comprehensively, 

sustainably, and in accordance with local culture. 
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