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Abstract. Background: Failure of linear growth or stunting is one of
childhood's most common nutritional deficiencies. Parenting patterns and
food provision greatly influence children's ability to consume balanced
nutrition. Interactive learning transforms the educational process into a
dynamic, engaging, and effective experience, providing students with
applicable and long-lasting skills and knowledge. Objectives: This study
identified the impact of interactive learning on nutritional knowledge among
students, parents, and teachers in primary schools in Central Java. Methods:
The research used a pre-post study design, involving an interactive learning
process, where balanced nutrition material and relevant games were
delivered to the respondents. The duration of the intervention was five hours.
The research involved 252 participants from 51 primary schools. The
instrument measures several important components of the government’s
balanced nutrition guideline. It assesses the knowledge of children, parents,
and teachers regarding the components of a plate, protein sources, children's
nutritional needs, children's ideal body weight, the significance of breakfast,
the role of vitamins and vegetables, the benefits of tempeh or tofu, and
proper handwashing techniques. Measurements were taken before and after
the intervention. Results: The pre-post test showed that there was a
significant difference in nutritional knowledge in the teacher and parent
groups but not in the student group (p-value: 0.751). Conclusions:
Continuous efforts are needed to educate students regarding nutrition. Apart
from interactive games, the lecture method can also be used to emphasize
several important points during learning.

1 Introduction

The most prevalent undernutrition in childhood is linear growth failure or stunting [1]. In
2022, the prevalence of stunting in Indonesia was 14.1% [2]. Stunting has long-term effects
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including poor cognition and educational performance, low adult wages, lost productivity,
and an increased risk of nutrition-related chronic diseases in adult life [1]. Healthy eating in
childhood and adolescence is essential for proper growth and development and for preventing
various health conditions including stunting [3]. The Indonesian Government launched the
“Isi Piringku” campaign to tackle stunting [4]. Generally, the campaign describes the food
consumed on one plate consisting of 50 percent fruit and vegetables and the remaining 50
percent carbohydrates and protein. A survey showed that parents and teachers do not fully
understand the importance of healthy eating patterns and providing balanced nutrition for
primary school-age children [5].

Education about balanced nutrition should be carried out at every age group level,
including children. Children aged 6-9 years have entered school and play a lot outside, so the
influence of friends, offers of snacks, high levels of activity, and exposure to sources of
infectious disease are high. Some children aged 69 years have begun to enter the period of
rapid pre-puberty growth, so the need for nutrients increases significantly. Consequently, it
is imperative to ensure the provision of balanced, nutritious food for children in this age
group [6].

The establishment of balanced nutritional habits in children is significantly shaped by
their parents' parenting and feeding practices. Research shows that there is a significant
relationship between eating patterns and the nutritional status of children in primary school.
Children with a good diet have good nutritional status [7—10]. Children's dietary habits are
significantly shaped by their parents' understanding, perspectives, and actions concerning
balanced nutrition. Studies indicate a significant correlation between a mother's knowledge,
attitudes, and behaviors and the nutritional status of her children [11-15]. Parents and schools
have an important role in increasing children's knowledge and attitudes toward nutritious and
balanced food. One survey showed that parents and teachers do not fully understand the
importance of healthy eating patterns and providing balanced nutrition for primary school-
age children [5].

Research on balanced nutrition conducted among primary school children showed that
some respondents lacked knowledge (50%) and the majority of respondents had a negative
attitude towards balanced nutrition (55.9%), and it was concluded that there was a
relationship between knowledge and balanced nutrition behavior (p<0.05) [16]. This is also
supported by research that states there was a relationship between nutritional knowledge and
eating behavior, which reflects a child's nutritional status [17]. Based on the 2023 Indonesian
Health Survey, as many as 64.2% of those aged 10—14 years possess correct knowledge about
stunting, and for the adult age group, on average, only 68.78% possess correct knowledge
about stunting [18]. Another study in a primary school showed that 80% of children's diets
were not good and 60% of children were malnourished. Another study also revealed that
there was a relationship between eating patterns and the nutritional status of students in
grades IV and V of primary school [19]. Therefore, nutrition education is needed to increase
the nutritional knowledge and attitudes of schoolchildren [20-21].

More studies are required to explore the outcomes of health promotion courses employing
an interactive approach and to compare the results across students, parents, and teachers in
Indonesia. Considering the significance of nutritional knowledge among students, parents,
and educators, research is required to determine intervention strategies to enhance their
knowledge. Therefore, this study examines the effects of interactive learning on the
nutritional knowledge among teachers, parents, and students in primary schools in Central
Java, Indonesia.

2 Materials and methods

This pre-post intervention study was conducted in 51 primary schools in Wonosobo,
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Surakarta, and Klaten, Central Java, Indonesia. The data were collected in June 2023. The
study's population consisted of all participants who attended the nutritional knowledge
training. The training participants were selected based on the volunteers of students and
teachers. However, the ones who participated in the training were mainly students and
teachers who were already interested in and involved with school health activities. Initially,
the plan was to include 2 teachers, 2 parents, and 2 students from each of the 51 schools,
which would have resulted in 102 participants in each group. The sample was selected using
the total sampling technique, where the entire population was selected as the research
sample. However, not all participants agreed to be research samples. In this study, the sample
consisted of 95 students, 72 parents, and 85 teachers.

The variable measured in this study focused on nutritional knowledge. The instrument
consisted of 10 questions adopted from the “Isi Piringku” campaign and the balanced
nutrition guidelines developed by the Indonesian Government. Each question in the
instrument had a corrected total-item correlation score (>0.56) higher than the R-table, and
the Cronbach alpha score was 0.64, which indicates the questionnaire has valid items and
acceptable reliability.

The measurement was conducted both before and after the intervention. The intervention
was interactive learning for parents/teachers’ group and students’ group. All learning is
interactive, as learners engage with content to process information, complete tasks, and
resolve problems, aiming to enhance cognitive development [22]. The intervention was
conducted as a single session, lasting approximately five hours. For teachers and parents’
group, lesson was delivered by using presentation; and for students’ group, various games
were used such as snakes and ladders [Figure 1], crosswords, and puzzles. The lesson was
delivered by dietician and public health experts. The facilitators in the intervention were
public health practitioners with background in health and social education. Data were
collected using a questionnaire. A paired t-test was performed to measure the effect of the
intervention. Data were analyzed by using SPSS ver. 27.0.
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Figure 1. Snakes and ladders: Balanced nutrition education
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3 Results and discussion

The respondents were divided into three groups: students (37.7%), parents (28.6%), and
teachers (33.7%). Consistent with the location of the primary school, the participants came
from three cities in Central Java, namely Surakarta, Klaten, and Wonosobo. The majority of
participants in this study were female (75.4%). The average age for students was 10.5 years,
while the average ages for parents and teachers were 37.2 and 34.6 years, respectively [Table
1].

The findings indicated that the student group achieved the lowest score on both the pre-
and post-test, with scores of 5.95 and 5.91, respectively. Furthermore, there was no observed
improvement in students’ scores after the completion of training sessions. Both the teacher
and parent groups showed an improvement in their knowledge score before and after
attending the training session. In addition, the teacher group achieved the highest score
compared to other groups (8.56 vs 8.39 vs 5.91).

T-test analysis showed a significant difference in knowledge scores before and after
intervention in the parent and teacher groups (p<0.001) and all groups (p:0.001). However,
there was no significant difference in knowledge score in the student group [Table 2]. In the
parent and teacher groups, only 35% answered the vitamin function question correctly. Table
3 presents the correct answers to each question in both the pre-test and post-test. The results
indicated that certain questions received low scores, specifically regarding the function of
vitamins and the advantages of tempeh and tofu. The correctness of responses regarding
various topics, including food portion components, instant noodles as a protein source,
children's nutritional requirements, optimal body weight for children, and the role of
vitamins, diminished within the student group. This may be due to the complexity of certain
questions, which were difficult for students to comprehend within a limited timeframe,
necessitating multiple sessions to grasp various intricate nutrition-related concepts.

This study found that students demonstrated a lower level of knowledge about nutrition
compared to other groups. The 2023 Indonesia Global School Health Policies and Practices
Survey revealed that only 61.7% schools provide nutrition and dietary behavior education to
their students [23]. Lack of health education in primary school might be caused by several
reasons such as lack of resources, training and management [24-26]. Insufficient nutritional
knowledge results in suboptimal dietary selections, adversely affecting the health of
individuals and populations, increasing the risk of various health issues, including obesity
and malnutrition [27]. The students’ knowledge did not improve after completing the
intervention but tended to decrease, probably because of limited encouragement for
creativity, critical thinking, motivation to learn, and effective communication or interaction
with peers and instructors. Also, according to Kumar et al. (2016), the instructor must
transition from being a traditional lecturer to acting as a facilitator to support interactive
learning. This approach should be evaluated by all instructors involved in interactive
learning. These factors are essential to improve students’ participation and performance [28].

This study found significant improvement in parents and teachers’ knowledge after
participating in interactive learning sessions. Another study showed that interactive education
intervention enhanced primary care personnel's knowledge, behaviors, and confidence in
employing health literacy strategies with patients and families [29]. Interactive sessions
consist of a series of activities organized for groups of participants who collaborate to
investigate and resolve collectively presented problems [30]. Providing health education to
students, teachers, and parents is a significant step to improve their knowledge. Learning
method should be chosen carefully to ensure effective knowledge transfer. Interactive
learning is one of method that can be used to enhance the educational experience, rendering
it more enjoyable and engaging for students [31].
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Table 1. Respondent characteristics

Total Student Parent Teacher

n % n % n % n %
Total 252 100.0 95 37.7 72 28.6 85 33.7
Sex
Male 62 24.6 40 64.5 5 8.1 17 27.4
Female 190 75.4 55 28.9 67 353 68 35.8
City
Surakarta 93 36.9 34 36.6 27 29.0 32 34.4
Klaten 81 32.1 30 37.0 20 24.7 31 38.3
Wonosobo 78 31.0 31 39.7 25 32.1 22 28.2
Age (in years)* 26.2 (9.0-55.0) 10.5 (9.0-13.0) | 37.2(32.0-48.0) | 34.6 (18.0-55.0)

*Mean (Min — Max)

Table 2. Pre- and post-test results

\ Mean£SD (Min-Max) | p-value
Student group
Pre-test 5.95+1.78 (2.00-10.00) 0.751
Post-test 5.91+1.73 (3.00-9.00)
Parent group
Pre-test 7.74+1.67 (3.00-10.00) <0.001
Post-test 8.39+1.18 (5.00-10.00)
Teacher group
Pre-test 8.19+1.19 (4.00-10.00) <0.001
Post-test 8.56+1.10 (4.00-10.00)
All group
Pre-test 7.2141.86 (2.00-10.00) 0.001
Post-test 7.5141.86 (3.00-10.00)
Table 3. The proportion of correct answers during the post-test
Student Parent Teacher
(n:95) (n:72) (n:85)

Pre Post Post Pre Pre Post

test test Test Test test test
Isi piringku component 62.1 58.9 80.6 94.4 91.8 94.1
Rice portion 28.4 29.5 62.5 84.7 72.9 94.1
Instant noodle as source of protein 83.2 82.1 97.2 100.0 97.6 100.0
Nutritional needs for child 62.1 56.8 73.6 86.1 81.2 90.6
Hand washing with soap and 979 | 979 98.6 100.0 | 100.0 | 100.0
running water
Ideal weigh for child 52.6 46.3 88.9 95.8 91.8 92.9
Breakfast function 91.6 96.8 95.8 97.2 97.6 98.8
Vitamin function 8.4 7.4 31.9 40.3 37.6 40.4
Vegetable’s function 43.2 50.5 75.0 79.2 83.5 82.4
Health benefits of tempeh and tofu 65.2 65.2 69.4 61.1 64.7 63.5

4 Conclusion

Nutritional education for early adolescents remains essential to improve their knowledge and
awareness of nutritional needs particularly in topics related to the food portion and sources.
This study showed that lessons delivered solely through gamification were not sufficient to
improve students’ knowledge. Therefore, a lecture should be delivered to emphasize several
important topics during learning. After that, an interactive game session could be held to
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reinforce key concepts and facilitate children's comprehension and retention.

A limitation of the research is that not all participants were able to participate consistently
due to time constraints or other priorities, which in turn reduced their motivation to engage
actively. Additionally, the short duration of the research limited the visibility of participants’
understanding. Furthermore, this research may not be generalizable to a wider population
because it only involved participants from certain regions.

A strength of this research is its direct measurement of balanced nutrition understanding
among students, parents, and teachers. Additionally, participants who have been given
training will later be tasked to create a nutrition education program at their respective schools,
involving various stakeholders and available resources.

Acknowledgements

We would like to thank to Danone Indonesia, MPKU PP Muhammadiyah, and all of parties
who involved and supported this program and study.

References

1. A, Soliman, V. De Sanctis, N. Alaaraj, S, Ahmed, F. Alyafei, N. Hamed, ef al. Early
and long-term consequences of nutritional stunting: From childhood to adulthood.
Acta. Biomedica. 92, 1 (2021)

2. Badan Kebijakan Pembangunan Kesehatan Kementerian Kesehatan RI. Buku saku
hasil Survei Status Gizi Indonesia (SSGI) 2022. Badan Kebijakan Pembangunan
Kesehatan Kementerian Kesehatan RI, Jakarta, 2022.

3. AM. Bosch, A.-H. Baqui, J.K. Ginneken van. Early-life determinants of stunted
adolescent girls and boys in Matlab, Bangladesh. J. Health. Popul. Nutr. 26, 2:189-99
(2008)

4. LR. Kusuma, D. Ambarwati, P. Septianawati. Seminar nasional pendidikan kesehatan
edukasi isi piringku untuk pencegahan stunting pada balita. Seminar nasional hasil
penelitian dan pengabdian pada masyarakat vii tahun 2022. 4:1-5 (2022)

5. N.K. Pratiwi, Y.R.R. Megiati. Pengetahuan ibu mengenai gizi anak usia sekolah dasar
dengan implementasi internet sehat. Kapas: Kumpulan Artikel Pengabdian
Masyarakat. 1, 3:264-273 (2023)

6. Kemenkes RI. Peraturan Menteri Kesehatan Republik Indonesia Nomor 41 Tahun
2014 tentang Pedoman Gizi Seimbang. Kemenkes RI, Jakarta, 2014.

7. N. Gerungan, C.T. Katuuk. Hubungan pola makan dengan status gizi pada anak usia
sekolah di SD Don Bosco Bitung. Klabat Journal of Nursing. 5, 2:2685-7154 (2023)
http://ejournal.unklab.ac.id/index.php/kjn

8. N. Sapira, Y. Ariani, S. Tengku, M. Pekanbaru, D. Jurusan, Poltekkes K, et al.

Hubungan pola makan dengan status gizi pada anak di SDN 43 Kota Pekanbaru. Jurnal
Ibu dan Anak. 1, 2 (2016)

9. K.A.L Arfah, A.F. Arifin, A. Safitri, N. Laddo. Hubungan pola makan terhadap status
gizi anak sekolah dasar. Fakumi Medical Journal: Jurnal Mahasiswa Kedokteran. 1, 1
(2021)

10. 1. Permatasari. Hubungan pola makan anak dan status gizi anak usia sekola hubungan
pola makan anak dan status gizi anak usia sekolah. Jurnal Kesehatan. 12, 1:2721-8007
(2023)

11. LR. Maulana, D. Merawati, R.G. Kinanti. Pengetahuan gizi ibu dan hubungannya


http://ejournal.unklab.ac.id/index.php/kjn

BIO Web of Conferences 153, 02004 (2025) https://doi.org/10.1051/bioconf/202515302004
ICNF 2024

dengan status gizi anak di SD Negeri Ditotrunan 1 Kabupaten Lumajang [Internet].
Portal Jurnal Elektronik Universitas Negeri Malang.
https://journal2.um.ac.id/index.php/sport-science/article/download/5245/2808 (2015)

12. M. Tafani. Hubungan pengetahuan ibu dan pola konsumsi dengan status gizi anak
sekolah dasar di SDN 13 Sungai Nanam, Kecamatan Lembah Gumanti, Kabupaten
Solok Pada Tahun 2021 [Internet] https://pustaka.poltekkes-
pdg.ac.id/index.php?p=show_detail&id=7129&keywords= (2021)

13. L. Oktaningrum. Hubungan pengetahuan dan sikap ibu dalam pemberian makanan
sehat dengan status gizi anak di SD Negeri 1 Beteng Kabupaten Magelang Jawa
Tengah [Internet] http://eprints.uny.ac.id/id/eprint/61344 (2018)

14. M. R. L Sili, A. Yudiernawati, Lasri. Hubungan pengetahuan ibu tentang pedoman
umum gizi seimbang terhadap status gizi pada anak usia prasekolah di TK Dharma
Wanita Kelurahan Tlogomas Malang. Nurs. News. 1, 2 (2016)

15. F. Fajriani, E.Y. Aritonang, Z. Nasution. Hubungan pengetahuan, sikap dan tindakan
gizi seimbang keluarga dengan status gizi anak balita usia 2-5 tahun. Jurnal IImu
Kesehatan Masyarakat. 9, 1:1-11 (2020)

16. E.Y.Mulyani, I.S. Mustikawati, P. Handayani, N.A. Rumana. Pengetahuan, sikap, dan
perilaku gizi seimbang anak sekolah dasar di SDN GU 12 Pagi. Jurnal Abdimas. 1, 1
(2014)

17. N.S. Namira, V. Indrawati. Hubungan pengetahuan gizi dan perilaku makan dengan
status gizi siswa SDN Putat Jaya II Surabaya. Jurnal Gizi Unesa. 3, 1:215-222 (2023)

18. Kemenkes. Survei Kesehatan Indonesia (SKI) dalam Angka Tahun 2023. Badan
Pembangunan Kebijakan Kesehatan Kemenkes RI, Jakarta, 2023

19. L. Elwiska. Hubungan pengetahuan gizi seimbang dan pola makan dengan status gizi
siswa Mis Mualimin Tabek Talang Babungo Kecamatan Hiliran Gumanti Kabupaten
Solok. Universitas Perintis Indonesia, Padang, 2014.

20. D. Astuti, E. Bre Boli, O. Pasangka, F.B. Batticaca. Pengetahuan, sikap, dan status gizi
anak sekolah di Distrik Muara Tami Jayapura. Human Care Journal. 8, 1:162-8. (2023)
https://sinta.kemdikbud.go.id/journals/profile/8437

21. S. Syarfaini, E.S. Ridwan, S. Aeni. Nutrition knowledge, dietary pattern, and
nutritional status of elementary students in Makassar City. Al-Sihah: The Public Health
Science Journal. 13, 1:113 (2021)

22. T.C. Reeves. Interactive learning. In: Seel NM, editor. Encyclopedia of the sciences of
learning. 1602—4. [Internet] https://doi.org/10.1007/978-1-4419-1428-6 330 (2012)

23. WHO. Indonesia 2023 G-SHPPS  Fact  Sheet 2023 [Internet]
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-
reporting/indonesia/g-shpps/2023-g-shpps-factsheet-
indonesia.pdf?sfvrsn=37c42223 4&download=true (2023)

24. B. Fathi, H. Allahverdipour, A. Shaghaghi, A. Kousha, A. Jannati. Challenges in
developing health promoting schools’ project: Application of global traits in local
realm. Health. Promot. Perspect. 4, 1:9-17 (2014)

25. M.E. Auld, M.P. Allen, C. Hampton, J.H. Montes, C. Sherry, A.D. Mickalide. Health
literacy and health education in schools: Collaboration for Action. NAM. Perspect.
2020

26. A. Connolly et al. Barriers to supporting children’s mental health in Australian primary
schools: Perspectives of school staff. Ment. Health. Prev. 2024

27. M. Rasheed. Promoting nutritional education in primary school children. Br. J. Nurs.


https://journal2.um.ac.id/index.php/sport-science/article/download/5245/2808
https://pustaka.poltekkes-pdg.ac.id/index.php?p=show_detail&id=7129&keywords=
https://pustaka.poltekkes-pdg.ac.id/index.php?p=show_detail&id=7129&keywords=
http://eprints.uny.ac.id/id/eprint/61344
https://sinta.kemdikbud.go.id/journals/profile/8437
https://doi.org/10.1007/978-1-4419-1428-6_330
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/indonesia/g-shpps/2023-g-shpps-factsheet-indonesia.pdf?sfvrsn=37c42223_4&download=true
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/indonesia/g-shpps/2023-g-shpps-factsheet-indonesia.pdf?sfvrsn=37c42223_4&download=true
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/indonesia/g-shpps/2023-g-shpps-factsheet-indonesia.pdf?sfvrsn=37c42223_4&download=true

BIO Web of Conferences 153, 02004 (2025) https://doi.org/10.1051/bioconf/202515302004
ICNF 2024

32, 8:514—s18 (2023)
28. A. Al-Natour, AA, ARA, AF, HAM, AIbM. Students’ perceptions and experiences in
a health promotion course using interactive learning. Heliyon. 7, 6 (2021)

29. C. Gibson, D. Smith, A.K. Morrison. Improving health literacy knowledge, behaviors,
and confidence with interactive training. Health. Lit. Res. Pract. 6, 2:¢113—e120 (2022)

30. E. Mukurunge, M. Reid, A. Fichardt, M. Nel. Interactive workshops as a learning and
teaching method for primary healthcare nurses. Health SA. 26, 1643 (2021)

31. T. Blyznyuk, T. Kachak. Benefits of interactive learning for students’ critical thinking

skills improvement. Journal of Vasyl Stefanyk Precarpathian National University. 11,
1:94-102 (2024)



