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Abstract 

Recently, technology has developed massively. The utilization of technology has benefited all aspects of human 
life. One field has benefitted from technology as a tool for innovation in education. Health education, including 
dental and oral health, makes the use of audio-visual media as an impact of technology development for teaching 
tools. The teaching tool is used for children of the school-age (10-12 years old) by utilizing videos that describe 
cariogenic food. It is conducted since children are likely to consume food causing dental caries. This study aims 
to identify animated video effects on knowledge enhancement about cariogenic food in children of 10-12 years 
old. This study is quasi-experimental with a pre-test and post-test design. The study sample included 32 students 
of 10-12 years old. The students filled out the pre-test sheet, watched animated videos, and completed an online 
post-test sheet. Data analysis was carried out using the statistical test of the Wilcoxon signed-rank test. The mean 
pre-test score was 79.17, while the post-test was 82.03. The difference between pre and post-test was 2.86. A 
normality test of data distribution was conducted using the Shapiro Wilk test and showed that the data distribution 
was not normal. Wilcoxon test results showed a significance value of 0.274 (p>0.05). As a result, an animated 
video showed no significant increase in knowledge level about cariogenic food in children of 10-12 years old. 
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INTRODUCTION 

 Knowledge results from 'knowing' 

after a person has sensed a certain object. It 

is influenced by many aspects, for example, 

formal education.1 The development of 

educational technology is closely related to 

technological developments in general. 

Educators were the only sources to access 

education before the existence of teaching 

tools. However, as time went on, tools to 

help to learn activities began to be used. 

Visual teaching tools were equipped with 

audio in the 20th century, called 

audiovisual media.2 Educational 

technology developments in general and 

health education, including dental and oral 
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health, experienced significant changes. 

Technology is moving fast, leading to many 

new learning media innovations, including 

the shift from whiteboards to virtual 

simulations. Audiovisual media are used 

for better clarity and illustration.3 

 The study conducted by WHO 

stated that the primary uncontagious health 

problem that commonly occurs is dental 

caries.4 Caries is a progressive 

demineralization of dental hard tissues.5 

Cariogenic foods are included in one of the 

main factors of caries, along with 

microorganisms, host, and time. 

 Elementary school children are an 

age group that needs special attention from 
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parents and society. At that age, the 

children will experience a period of growth. 

School-age children's growth and cognitive 

development depend on the quality and 

quantity of nutrition. The choice of food to 

be consumed manifests behavior.6 

Children's food consumption behavior is 

very dependent on the environment, 

including the school environment. It shows 

that peers and the availability of snacks 

strongly influence the choice of snacks 

consumed by the children. End-of-school 

age children also realize that healthy and 

nutritious food is good for their health. 

However, they hardly understand further 

processes in the body. They are likely to eat 

modern food as it is considered more 

delicious.6 

 School-age children like sweet 

foods, such as chocolate, candy, biscuits, 

bread, and pastries. The foods have a sticky 

texture, easy to stick to the surface of teeth, 

and are tucked between the teeth. For 

example, they are included in the type of 

cariogenic foods available in the market. 

The foods are one of the children’s 

favorites; thus, it needs careful attention to 

the influence of cariogenic substrate 

carbohydrates on the incidence of dental 

caries.7 Based on the description, this study 

aims to identify the influence of animated 

videos about cariogenic food on knowledge 

enhancement in children of 10-12 years old. 
 

MATERIALS AND METHODS 

 This study is quasi-experimental 

with one group pre-test and post-test 

design, aiming to identify the cause and 

effect by involving one subject group. The 

study was conducted by giving a pre-test to 

a subject group related to cariogenic food 

knowledge. After that, the subject group 

was given the health learning material 

related to cariogenic food using animated 

videos. The video was made with animated 

cartoon stories.  

 
Figure 1. Video animation 

 

 Furthermore, the subject group was 

given a post-test. The pretest and post-test 

consisted of twelve questions that had been 

tested for validity and reliability. The 

problem consisted of three large parts: 

sweet foods, fibrous foods, and foods 

containing calcium and phosphate. The 

creation of an animated video was adapted 

to the material in the problem. The sample 

population in this study included 47 

students aged 10-12 years old enrolled in 

Tegalrejo Muhammadiyah Elementary 

School. The minimum sample was counted 

using the slovin formula, and 32 samples 

were obtained. 

 

RESULT 
Table 1. Frequency Distribution of Research Data 

before and after Watching Animated Videos about 

Cariogenic Food 

 Pre-test Post-test 

Mean 79.17 82.03 

Median 83.33 83.33 

Mode 83.33 100.00 

Standard Deviation 11.40 13.90 

Highest score 100.00 100.00 

Lowest score 50.00 58.33 

Total 2533.34 2625.01 

  

Table 1 shows that the mean value 

before and after watching animated videos 

is different. The result of mean value of the 

pre-test was 79.17, while the result of the 

mean value of the post-test was 82.03. It 

indicated that the mean value from pre-test 

to post-test increased. The highest score on 

the pre-test was 100.00, and the lowest 

score was 50.00. Meanwhile, the highest 

post-test score was 100.00, and the lowest 

was 58.33. 
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The normality test was conducted using 

Shapiro-Wilk as the total number of 

subjects was less than 50. It was conducted 

to identify whether the data followed a 

normal distribution. Below is the result of 

the normality test. 

 
Table 2. Normality Test Data using Shapiro-Wilk 

Variable Sig Note 

Pre-test 0.045 Not normal 

Post-test 0.005 Not normal 

 

The normality test in table 2 shows 

that pre-test and post-test scores were not 

normal as the sig value was less than 0.05. 

Furthermore, a statistical analysis test was 

conducted using Wilcoxon Signed Rank 

Test to identify a significant difference in 

the knowledge level before (pre-test) and 

after (post-test) watching animated videos 

about cariogenic food.  

 
Table 3. The test analysis of the Wilcoxon Signed 

Rank Test 

 Mean Mean 

Difference 

Asymp. sig (2-

tailed) 

Pre-test 79.17   

Post-test 82.03 2.86 0.274 

 

Based on table 3, the knowledge 

enhancement about cariogenic food before 

and after watching animated videos was 

2.86. Wilcoxon test results obtained sig. 

Value of 0.274 (p>0.05), indicating no 

significant difference between the pre-test 

and post-test scores after watching 

animated videos about cariogenic food. 

Next, the frequency of gender and age of 

the research subject can be seen in table 4. 

 
Table 4. Frequency of gender 

Gender  Frequency Percentage 

Male 13 40.6% 

Female 19 59.4% 

Total 32 100% 

 
Table 5. Frequency of age 

Age  Frequency Percentage 

10 years old 17 53.1% 

11 years old 13 40.6% 

12 years old 2 6.3% 

Total 32 100% 

 

Based on tables 4 and 5, the 

research subject was dominated by females, 

with 19 female children (59.4%) and 13 

male children (40.6%). The age ranges 

from 10, 11, and 12 years old. There were 

17 ten-year-old children (53.1%), 13 

eleven-year-old children (4 0.9%), and 2 

twelve-year-old children (6.3%). The data 

from the questionnaire before and after the 

provision of material about cariogenic food 

with animated video can be distributed 

based on the category of knowledge level. 

The category ranges from “high” (the 

correct answer between 76%-100%), 

“moderate” (the correct answers between 

56%-75%), and low (the correct answers < 

56%). The description can be seen in the 

table below: 

 
Table 6. Distribution of knowledge level before and 

after the provision of the material 

Category  Pre-test (n) Post-test (n) 

High 56.25% (18) 56.25% (18) 

Moderate 40.625% (13) 43.75% (14) 

Low 3.125% (1) 0% (0) 

 

Based on table 6, the knowledge 

level on the pre-test is 56.25% for the high 

category, 40.625% for the moderate 

category, and 3.125% for the low category. 

Meanwhile, regarding the post-test scores, 

56.25% is for the high category, 43.75% is 

for the moderate category, and 0% is for the 

low category. 

 
Table 7. Change in knowledge level 

Change in knowledge 

level 

Percentage (n) 

Increase 46.875% (15) 

Stagnant 21.875% (7) 

Decrease 31.25% (10) 

 

Table 7 shows that the highest level 

of change occurs in the “increase category,” 

with a total of 48.875%. The stagnant 

category shows 21.875%, and the decrease 

category shows 31.25%. 

 

DISCUSSION 

The school-age children period is 

when children start to live up in family 

groups and interact with their peers. 
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Children’s eating habits at school become 

an essential aspect that needs careful notice 

as it is not formally taught and goes 

naturally in their lives. Besides, school-age 

children also start having a food preference 

in their daily life.8 

This study's measurement of 

knowledge level showed no significant 

increase in the mean value of pre-test to 

post-test. Intellectual ability highly 

determines success in the learning result. It 

tends to fluctuate; some increased, some 

were stagnant, and others decreased.9 

The statistical Wilcoxon signed-

rank test showed the difference between 

pre-test and post-test scores. It showed no 

significant difference in the mean value of 

pre-test and post-test. It also indicated that 

the result was contradictory with the initial 

hypothesis stating a significant influence of 

the learning media of animated video on 

knowledge enhancement in cariogenic food 

in children of 10-12 years old. 

Furthermore, it is in line with 

research conducted by Tandilangi et al. 

(2016), revealing that success in education 

could be influenced by the methods and the 

learning tools utilized in the learning 

process.10 An educational method such as 

using animated videos is considered an easy 

and interesting method to be understood by 

students. However, Arsyad (2017), in his 

book entitled Learning Media, stated that 

images in animated videos would always 

move when the video was played.11 Thus, 

not all students could follow the 

information to be delivered. It becomes one 

of the factors that cause animated videos to 

be insignificant in increasing the post-test 

score. 

Furthermore, in terms of age, it is 

one of the factors to be considered in this 

study. According to Piaget's theory, a 

person’s cognitive development can occur 

in 4 stages, namely sensorimotor (0-2 

years), pre-operational (2-7 years), concrete 

operational (7-11 years), and formal 

operational (11-15 years) stage. Every stage 

has different quality progress. Therefore, 

although children accept the same 

information, the result can differ. It can also 

influence the mean value of the research 

subject. Besides, although gender is not the 

primary aspect, it was also identified in this 

study. In the theory of Krutetskii, males are 

more advanced in the aspect of logical 

reasoning than their female counterparts. 

Meanwhile, females are more advanced in 

accuracy, precision, and thorough thinking. 

Furthermore, males also have the ability on 

mechanics.12 

In this study, the children’s 

knowledge levels showed varying results; 

high, moderate, and low. Different 

intellectual or cognitive abilities can 

influence this aspect. Saputra et al. (2017) 

mentioned that genetic factor that plays a 

role in intellectual development would have 

insignificant changes if the social 

environment factor did not support it.13 

Environmental factors can enhance a 

person’s thinking ability leading to 

intellectual development. Thus, this factor 

is essential for the young generation to 

encourage problem-solving, creativity, and 

conceptual ability. 

The difference in the pre-test to 

post-test mean value can also be caused by 

the different learning times. The learning 

activity using animated videos in this study 

was conducted at noon, where, according to 

Lestari (2015), the children’s concentration 

level on noonday tends to decrease.14 

Furthermore, children will likely feel 

exhausted and sleepy at noon due to their 

busy morning activities. Therefore, they are 

unlikely to focus on exercise and absorbing 

the learning materials. In addition, it is one 

of the factors that children experience a 

decrease in their score as their interest in 

studying also decreases at noon compared 

to the morning studying. The morning 

atmosphere still feels fresh, and children 

have not yet carried out many activities in 

the morning, so they tend to focus more on 

the learning activity. 

In the case of this study, the change 

from pre-test to post-test score could occur 

due to the provision of the learning 

materials using audiovisual media about 
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cariogenic food that could influence the 

children’s knowledge level. Bujuri (2018) 

revealed that children’s cognitive 

development has different levels, starting at 

7 to 12 years old and above.15 Their 

cognitive development always fluctuates. 

Some can change massively, while others 

change slowly. The difference can occur 

due to a number of factors, including 

nutrition, genetics, education, and 

environment. Another aspect that needs 

consideration is the role of parents in 

monitoring children when they are provided 

with the learning material about cariogenic 

food. In this case, this research was 

conducted online due to the COVID-19 

pandemic. Parent involvement in assisting 

the children in their daily life is essential. 

Parents must also create a conducive 

environment that can encourage children’s 

potential, self-confidence, and 

intelligence.16 

Moreover, in terms of further 

research, animated videos can be shared 

and aired together to the research subjects 

so that the research results can be 

maximized. The video can be played during 

the time when the children’s learning 

concentration is high. Besides, the animated 

videos can be replayed so that children can 

more easily remember. 
 

CONCLUSION 

 Based on the result of this study, it 

can be concluded that learning material 

using an animated video of cariogenic food 

in children aged 10-12 years at 

Muhammadiyah Tegalrejo elementary 

school did not increase their knowledge 

significantly. 
 

ACKNOWLEDGMENT 

 The researchers would like to thank 

the principal, students, and guardians of the 

students of elementary school 

Muhammadiyah Tegalrejo.  
 

REFERENCES 

1. Notoatmodjo S. (2011). Kesehatan 

Masyarakat Ilmu dan Seni. Jakarta: 

PT Rineka Cipta 

2. Falahudin I. Pemanfaatan Media dalam 

Pembelajaran. Jurnal Lingkar 

Widyaiswara, 2014;8(3): 104-117. 

3. Nirmalya S, Kaushik T, & Rituparna 

D. Students’ Opinion towards Audio-

Visual Aids Used In Lecture Classes. 

IOSR Journal of Dental and Medical 

Sciences Ver. I, 2015;14(4): 2279–861. 

https://doi.org/10.9790/0853-

144196100 

4. Shqair AQ, Pauli LA, Costa VPP, 

Cenci M, & Goettems ML. Screen 

time, dietary patterns and intake of 

potentially cariogenic food in children: 

A systematic review. Journal of 

Dentistry. Elsevier, 2019;86 

(December 2018): 17–26. 

https://doi.org/10.1016/j.jdent.2019.06.004 

5. Sari NSP, Anggraeni PI, & 

Kusumadewi S. Status Karies 

Mahasiswa Non Kedokteran Gigi 

Pengguna Alat Ortodontik Cekat di 

Universitas Udayana. Bali Dental 

Journal, 2018;2(2): 116-120. 

https://doi.org/10.37466/bdj.v2i2.120 

6. Kurniawan FH, Saichudin, & 

Merawati D. Gambaran Perilaku Jajan 

dan Aktivitas Fisik pada Siswa Sekolah 

Dasar di SDN Oro-Oro Ombo 02 Kota 

Batu. Jurnal Sport Science, 2017;7(2): 

134–150. 

http://dx.doi.org/10.17977/um057v6i2

p72-85 

7. Sirat NM, Senjaya AA, & Wirata IN. 

Hubungan Pola Jajan Kariogenik 

dengan Karies pada Siswa Sekolah 

Dasar di Wilayah Kerja Puskesmas III 

Denpasar Selatan , Bali 2016. Jurnal 

Intisari Sains Medis, 2016;8(3): 193–

197. 

http://dx.doi.org/10.1556/ism.v8i3.146 

8. Iklima, N. Gambaran Pemilihan 

Makanan Jajanan Pada Anak Usia 

Sekolah Dasar. Jurnal Keperawatan 

BSI, 2017;5(1), 8-17. 

https://doi.org/10.31311/.v5i1.1774 

https://doi.org/10.1016/j.jdent.2019.06.004
https://doi.org/10.1016/j.jdent.2019.06.004
https://doi.org/10.1016/j.jdent.2019.06.004
https://doi.org/10.37466/bdj.v2i2.120
http://dx.doi.org/10.17977/um057v6i2p72-85
http://dx.doi.org/10.17977/um057v6i2p72-85
http://dx.doi.org/10.17977/um057v6i2p72-85
https://doi.org/10.31311/.v5i1.1774


Nyka Dwi Febria & Bellariani Khairunnisa| The Correlation between Knowledge Level and Cariogenic Animated Video Playback  

in 10 to 12-year-old Children 

 

18 

9. Febriani C. Pengaruh Penggunaan 

Media Video Terhadap Motivasi Dan 

Hasil Belajar Kognitif Pembelajaran 

IPA Kelas V. Jurnal Prima Edukasia, 

2017;5(1): 11-21. 

https://doi.org/10.21831/jpe.v5i1.8461 

10. Tandilangi M, Mintjelungan C. & 

Wowor VNS. Efektivitas dental health 

education dengan media animasi 

kartun terhadap perubahan perilaku 

kesehatan gigi dan mulut Siswa SD 

Advent 02 Sario Manado. Journal e-

GIGI, 2016;4(2): 106-110. 

https://doi.org/10.35790/eg.4.2.2016.1

3503 

11. Arsyad A. (2017). Media 

Pembelajaran. Depok: Rajawali Pers 

12. Mutammam MB & Budiarto MT. 

Pemetaan Perkembangan Kognitif 

Piaget Siswa SMA Menggunakan Tes 

Operasi Logis (TOL) Piaget Ditinjau 

dari Perbedaan Jenis Kelamin. 

MATHEdunesa, 2013;2(2): 1-6. 

https://doi.org/10.26740/mathedunesa.

v2n2.p%25p 

13. Saputra GW, Rivai MA, Su’udah M, 

Wulandari SLG, Dewi TR, & Fitroh. 

Pengaruh Teknologi Informasi 

Terhadap Kecerdasan (Intelektual, 

Spiritual, Emosional Dan Sosial) Studi 

Kasus: Anak-Anak. Studia 

Informatika: Jurnal Sistem Informasi, 

2017;10(2), 77–88. 

https://doi.org/10.15408/sijsi.v10i2.7755 

14. Lestari I. Pengaruh Waktu Belajar dan 

Minat Belajar terhadap Hasil Belajar 

Matematika. Jurnal Formatif, 

2015;3(2): 115-125. 

https://doi.org/10.30998/formatif.v3i2.118 

15. Wardhani TZY & Krisnani, H. 

Optimalisasi Peran Pengawasan Orang 

Tua Dalam Pelaksanaan Sekolah 

Online Di Masa Pandemi Covid-19. 

Prosiding Penelitian Dan Pengabdian 

Kepada Masyarakat, 2020;7(1): 48-59. 

https://doi.org/10.24198/jppm.v7i1.28

256 

16. Bujuri DA. Analisis Perkembangan 

Kognitif Anak Usia Dasar dan 

Implikasinya dalam Kegiatan Belajar 

Mengajar. LITERASI (Jurnal Ilmu 

Pendidikan), 2018;9(1): 37-50. 

https://doi.org/10.21927/literasi.2018.

9(1).37-50 

  

https://doi.org/10.21831/jpe.v5i1.8461
https://doi.org/10.35790/eg.4.2.2016.13503
https://doi.org/10.35790/eg.4.2.2016.13503
https://doi.org/10.26740/mathedunesa.v2n2.p%25p
https://doi.org/10.26740/mathedunesa.v2n2.p%25p
https://doi.org/10.15408/sijsi.v10i2.7755
https://doi.org/10.30998/formatif.v3i2.118
https://doi.org/10.24198/jppm.v7i1.28256
https://doi.org/10.24198/jppm.v7i1.28256
https://doi.org/10.21927/literasi.2018.9(1).37-50
https://doi.org/10.21927/literasi.2018.9(1).37-50

