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Abstract:- Augmented reality is a relatively new 

technology. The concept of content in this research is to 

combine AR and children's illustration books. This 

content can later be scanned/scanned by the AR 

application and display the shape of a 3D model. The 

content presented is in the form of book illustrations and 

3D models that can display parts of the oral cavity. This 

type of research is a mix method with an R&D research 

design. The population in this study were students of TK 

Pelangi and TK Al-Manar Cirebon City. The sample 

used was 40 children who were divided into two groups, 

namely Pelangi TK students as the intervention group as 

many as 20 children and AL-Manar Kindergarten 

students as a control group as many as 20 children who 

met the inclusion and exclusion criteria, as well as 4 

teachers and parents who attended number of children. 

Data analysis was performed by univariate, bivariate 

and multivariate analysis. The results showed that the 

augmented reality book model as an educational medium 

was effective in increasing knowledge, attitudes and 

actions to maintain dental and oral health in pre-school 

age children and was effective in reducing plaque scores 

in children compared to the control group. Proven p-

value of knowledge (0.001), attitude (0.002), action 

(0.001), plaque score (0.001). Augmented reality book 

model as an effective educational media in increasing 

knowledge, attitudes and actions to maintain oral health 

in mothers compared to the control group. Proven p-

value of knowledge (0.001), attitude (0.002), action 

(0.001). Augmented reality book model as an effective 

educational media increases knowledge, attitudes and 

actions to maintain oral health in teachers compared to 

the control group. 
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I. INTRODUCTION 
 

Almost the entire population in the world has dental 

and oral health problems, namely caries which has a 

negative impact on a person's quality of life. Dental and oral 

diseases can pose a general health burden to many people 

and can cause pain, discomfort, disability, and death2. 
 

In Indonesia, dental and oral diseases, especially 

caries, are still common in both children and adults. Caries 

often occurs in pre-school age children. Children who 

experience dental and oral health problems will be at risk as 

adults3. Globally, it is estimated that as many as 2.3 billion 
people have caries in their permanent teeth, while 530 

million children have caries in their primary teeth. Dental 

health problems in Indonesia are still an important problem 

in health development, so the attention of health workers is 

needed. Based on the Household Health Survey (SKRT) that 

the prevalence of caries in Indonesia is 90.05% and is said to 

be higher compared to other developing countries5 . 
 

According to the 2018 Indonesian Basic Health 

Research (RISKESDAS) it states that the largest proportion 

of dental and oral health problems in Indonesia are cavities 

with a percentage of 45.3%. The prevalence of caries at the 

age of 3-4 years is 36.4%. The prevalence of caries in West 
Java province is 45.7%. West Java Province is a province 

with a high number of cavities sufferers, namely as much as 

58% of the population of West Java province who still 

experience dental and oral health problems and 11.9% of 

people who receive care and treatment from health 

personnel. Meanwhile, in Cirebon City, the prevalence of 

caries is 34.45%6 . 
 

One of the diseases that is often found in pre-school 

age children is rampant caries. Rampant caries is a term used 

to describe a condition in which most or all of the milk teeth 

are decayed (caries) which is developing rapidly. Caries in 

pre-school age children can interfere with the masticatory 

and digestive systems so that it can interfere with health in 

their growth and development. The causes of rampant caries 

are due to several things, such as: the act of drinking milk 
through a pacifier which is exacerbated by not brushing your 

teeth, the not optimal attitude of parents regarding how to 

care for your teeth accompanied by a lack of knowledge, and 

inadequate physical environmental factors 8 . According to 

the Centers for Disease Control9, pre-school age children 

(age 3-5), it is necessary to limit the consumption of instant 

food, cariogenic food, and foods that contain excess salt and 

MSG. The CDC also advises preschool-aged children to eat 

fruit and vegetable foods. This is to prevent disease in the 

child's body in the future. Dental and oral health care from 

the age of children is important, because at the age of 

children, teeth are very vulnerable to dental and oral health 
problems. If it is not prevented or treated, it will cause 

disease or cause bad teeth. There are several factors that can 

cause caries in children, namely enamel damage, frequency 

of consuming sugar, lack of fluoride, frequency of brushing 

teeth and behavior of maintaining oral and dental health that 

is less than optimal11. As many as 94.7% of Indonesian 

people brush their teeth, but only 2.8% of people brush their 

teeth properly12 . 
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To emphasize the number of dental and oral health 

problems, the Ministry of Health designed a caries-free 
Indonesia in 203013. To increase efforts to maintain dental 

and oral health, especially in pre-school-age children where 

at this age children are experiencing teeth growth. Bad 

habits of children are not easily corrected if the cleanliness 

of their teeth and mouth is still low. The cause of low dental 

and oral hygiene problems is due to lack of knowledge about 

dental health14. The formation of dental and oral health 

maintenance behavior should be done at an early age, where 

at that age is the right time to instill good habits to shape 

behavior in a child. Pre-school age children are the ideal age 

to practice their motor skills, one of which is brushing their 

teeth. 
 

There are several factors that affect the degree of 

dental and oral health of children, namely knowledge and 

behavior of parents, environment and health services. To 
overcome these problems, especially children's dental and 

oral health, special attention and treatment are needed16,17. 

Children spend most of their time at school, so that the 

development of health promotion knowledge and behavior 

can be appropriate when carried out at school. Children's 

interventions carried out at schools aim to enable children to 

learn about dental and oral health as early as possible to 

increase children's knowledge about the importance of 

maintaining health, especially dental and oral health18. 
 

The environment plays a role in shaping the attitudes 

and behavior of pre-school aged children, especially in their 

immediate environment, namely the family and school 

environment. Children's dental health cannot be separated 

from the role of their parents, the role of parents is very 

important as the basis for forming children's behavior in 

maintaining healthy teeth and mouth19,20. Dental and oral 
care from pre-school age supports children's dental health in 

the future. Dental care is done to prevent tooth decay, tooth 

abnormalities, and other diseases. Dental care from an early 

age is intended to provide and instill good habits for children 

to always pay attention to the health condition of their teeth 

and mouth. Dental care requires the active role of parents, 

and early dental care can provide knowledge to parents 

because milk teeth greatly affect permanent teeth21. In 

addition to the role of parents, the role of teachers in schools 

can shape dental care behavior from childhood by changing 

and shaping behavior. Behavior change here is the behavior 
of maintaining oral hygiene/health. This behavior change is 

included in the fundamental problems for children's dental 

and oral health and is the focus of this research. The thing 

that underlies this change in behavior begins with an 

increase in students' knowledge22,23. Behavior change here 

is the behavior of maintaining oral hygiene/health. This 

behavior change is included in the fundamental problems for 

children's dental and oral health and is the focus of this 

research. The thing that underlies this change in behavior 

begins with an increase in students' knowledge22,23. 

Behavior change here is the behavior of maintaining oral 

hygiene/health. This behavior change is included in the 
fundamental problems for children's dental and oral health 

and is the focus of this research. The thing that underlies this 

change in behavior begins with an increase in students' 

knowledge22,23. 

Factors that influence the risk of caries in children 

include the following: acts of consuming cariogenic food 
and drink, attitude to maintain oral hygiene, parental 

knowledge, health services, environmental factors of 

residence, plaque index and salivary pH. Health services are 

an indirect factor that can be in the form of promotion of 

dental and oral health which can be improved to provide 

knowledge and insight for parents of children and to 

improve children's dental and oral health8,24. Another factor 

is the behavior of maintaining oral and dental health for 

parents, teachers, and dental hygiene of pre-school age 

children who want to be addressed through this research. 
 

Dental and oral health knowledge for parents of 

students through promotive efforts, because knowledge is a 

predisposing factor that influences health behavior and a 

person's behavior about health is determined by 

knowledge10. The role of UKGS can also assist in 
overcoming dental and oral health problems in children. 

School Dental Health Efforts (UKGS) is an effort aimed at 

maintaining and improving the dental and oral health of 

students in target schools supported by individual health 

efforts in the form of curative efforts for students who need 

dental and oral health care16. The way to maintain dental 

and oral health for pre-school-age children is to increase the 

knowledge of parents of students and always invite them to 

maintain it by brushing their teeth regularly, limit 

consumption of cariogenic foods, and check the condition of 

their children's teeth and mouth to health services10. Health 

promotion can take advantage of industry 4.0 by using 
digital learning technology through gadgets25. 

 

The level of knowledge, attitudes, and actions of 

preschool children regarding the level of dental and oral 

health maintenance is still at a low level due to a lack of 
knowledge regarding dental and oral health maintenance26. 

According to research by Subekti, et al., 201826, which was 

conducted at Mutiara Early Childhood Education, data on 

the level of knowledge, behavior, and level of dental 

hygiene were obtained. The research resulted in changes at 

the level of knowledge and behavior. Before the 

intervention, the level of knowledge in good criteria was 

18%, moderate was 65%, and bad was 18%, after the 

intervention, there was a change in the level of knowledge 

with good criteria of 80%, medium 15%, and bad 5%. 

Before the intervention, the level of tooth brushing behavior 
with good criteria was 20%, moderate 53%, and bad 8%, 

 

Changes in behavior can occur because of exercises or 

activities that are carried out repeatedly consciously without 

coercion and have directions and goals that cover all aspects 
of behavior, namely knowledge, actions and attitudes. In 

addition, the level of knowledge, attitudes, and actions of 

teachers/parents of preschool children on the level of dental 

health care varies. Research by (Muhtar, et al., 2020) found 

that the level of knowledge of parents in the Nusa Indah 

Berangas Kindergarten, Alalak District, Barito Regency was 

in the moderate criteria of 59% and the child's dental and 

oral hygiene level was in the bad criteria of 69%28. 
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The Industrial Age 4.0 is a term used to refer to an era 

where there is a combination of technologies which results 
in physical, biological and digital dimensions forming a 

combination that is difficult to distinguish. The occurrence 

of digitalization of information and the massive application 

of Artificial Intelligence in various sectors of human life, 

including in the world of education and health, is a sign of 

the start of the 4029 industrial era. 
 

One of the sectors affected by the industrial era 4.0 is 

the health sector. This sector is starting to be combined with 

technology to form a better mix. The unification of 

technology becomes a new area consisting of three fields of 

science, namely physics, biology and digital30. Examples of 

technology implementation in the health sector include the 

use of AI and big data, information systems, and the use of 

AR and VR31,32. One of the benefits derived from using 

AR is as a medium for teaching health materials 32 . 
 

Augmented Reality (AR) technology is a technology 

that can naturally combine virtual objects and real objects 

through a computerized process, so as to produce real 

objects as if they were in front of the user33. Augmented 
Reality is divided into two, namely Marker-based and 

Markerless. Marker is a marker to recognize Augmented 

Reality objects. The way Augmented Reality works is 

tracking and reconstruction. Initially the marker is detected 

by the camera, then the data obtained from the tracking 

process is reconstructed into the real world34. The 

application of AR in the health sector can be in the form of 

learning body and oral anatomy, dental health education, and 

simulations for operating on patients33. 
 

AR has the advantage of being a 3D model that is 

detailed, can be animated, can be moved, so that it can 

attract the interest of kindergarten students, parents and 

teachers. AR, which has a detailed 3D model, is expected to 

provide in-depth knowledge to kindergarten students, 

parents and teachers35. AR is also easy to implement 
widely, relatively inexpensive, and interactive36. The 

advantage of AR in this study is that it has complementary 

materials in the form of illustrated books that parents and 

teachers can easily read to kindergarten children, besides 

that the 3D models in this study can be moved and animated 

to provide a more detailed picture. 
 

The content concept in this study is to combine AR 

and children's illustrated books. This content can later be 
scanned/scanned by the AR application and displays the 

form of a 3D model. With the 3D model, it is hoped that 

parents and teachers will understand more because the 3D 

model explains the inside of the mouth in detail. The content 

presented is in the form of book illustrations and 3D models 

that can display the inside of the mouth, tongue, gums and 

teeth which are expected to provide in-depth knowledge for 

children, parents and teachers. This in-depth knowledge that 

researchers believe can change behavior. 
 

Based on this background, researchers are interested in 

conducting research on the augmented reality book model as 

an educational medium in improving dental health 

maintenance behavior for parents and dental hygiene in pre-

school age children. 
 

II. MATERIALS AND METHODS 
 

This type of research is a mix method with R&D 

research design. The population in this study were students 

of Pelangi Kindergarten and Al-Manar Kindergarten, 

Cirebon City. The sample used was 40 children who were 

divided into two groups, namely Pelangi Kindergarten 

students as the intervention group of 20 children and AL-

Manar Kindergarten students as the control group of 20 

children who met the inclusion and exclusion criteria, as 
well as 4 teachers and parents who attended the total. child. 

Data analysis was performed with univariate, bivariate and 

multivariate analysis. 
 

III. RESULTS AND DISCUSSION 
 

A. Univariate analysis 

The study was conducted on 40 respondents aged 5-6 

years consisting of 20 students at Pelangi Kindergarten as 

the intervention group and 20 students at Al-Manar 
Kindergarten as the control group. The general description 

of the respondents is presented in the following table: 
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No Characteristics Intervention Group Control Group p-values 

N % N %  

1 Gender of child      

Man 10 50 10 50 0.067 

Woman 10 50 10 50  

Total 20 100 20 100  

2 Child Age      

4 years 6 30 6 30 0.154 

5 years 7 35 7 35  

6 years 7 35 7 35  

Total 20 100 20 100  

3 Mother's Education      

Elementary school 1 5 1 5 0.161 

Junior High School 2 10 5 25  

Senior High School 8 40 10 50  

Bachelor 9 45 4 20  

Total 20 100 20 100  

4 Mother's job      

Work 17 85 7 35 0.059 

Doesn't work 3 15 13 65  

Total 20 100 20 100  

Table 1: Frequency Distribution of Intervention and Control Respondent Characteristics 
 

The results of the frequency test for the characteristics 

of the respondents in table 1 on the sex data of the 

intervention group and the control group obtained a p-value 

of 0.067 (> 0.05) so that it can be concluded that the sexes 

in this study had the same proportions. In the age data, the 
p-value is 0.154 (> 0.05), which means that the data groups 

have the same variation. Mother's education has a p-value 

of 0.161 (> 0.05) so it can be concluded that mother's 

education has the same proportion. Furthermore, the 

percentage of mothers in the intervention group and the 

control group were mostly employed, in the intervention 

group it was 85% while in the control group it was 65% 
with a p-value (> 0.05) which means that the data groups 

have the same variation (homogeneous). 
 

Group Variable Means Difference value SD Min Max 

Intervention Knowledge of pre-test children 6.15 1.05 0.671 5 7 

 Knowledge of post-test children 7.20  0.894 5 8 

 Attitude of pre-test children 16.45 11.4 1,572 15 20 

 Attitude of post-test children 27.85  1,496 25 30 

 Pre-test children's actions 4.30 3.6 1,174 3 6 

 Actions of post-test children 7.90  1971 3 10 

 Plaque child pre-test 80.52 -38.43 8,371 25 80 

 Plaque child post-test 42.09  13.00 54 90 

Control Knowledge of pre-test children 3.95 0.3 0887 2 6 

 Knowledge of post-test children 4.25  0.786 3 6 

 Attitude of pre-test children 16.25 0.45 0.851 15 18 

 Attitude of post-test children 16.70  1.218 15 20 

 Pre-test children's actions 3.95 0.25 0.759 3 5 

 Actions of post-test children 4.20  0.696 3 5 

 Plaque child pre-test 67.10 14.78 14.23 30 82 

 Plaque child post-test 52.32  17.69 40 85 

Table 2: Average Value of Knowledge, Attitudes, Actions and Children's Plaque Scores in the Intervention Group and the Control 

Group 
 

The descriptive results of table 2 show that the mean 

value of children's knowledge in the intervention group 

increased from 6.15 to 7.20 and for the control group it 

increased from 3.95 to 4.25. The mean value of children's 
attitudes in the intervention group increased from 16.45 to 

27.85 and for the control group increased from 16.25 to 

16.70. The mean value of children's actions in the 

intervention group increased from 4.30 to 7.90 and for the 

control group increased from 3.95 to 4.20. The mean 

plaque score of children in the intervention group decreased 
from 80.52 to 42.09 and for the control group it decreased 

from 67.10 to 52.32. 
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Group Variable Means Difference value SD Min Max 

Intervention Mother's knowledge pre-test 5.55  1,317 3 7 

 Mother's knowledge post-test 7.65 2.1 0.671 7 9 

 Mother's attitude pre-test 30.95 11.45 0.999 30 33 

 Post-test mother's attitude 42.40  0.995 40 44 

 Mother's action pre-test 6.10 2.65 1,586 4 9 

 Post-test maternal action 8.75  0.639 8 10 

Control Mother's knowledge pre-test 4.25 0.8 0.085 3 5 

 Mother's knowledge post-test 5.05  0.826 4 6 

 Mother's attitude pre-test 25.20 2.9 1.105 24 27 

 Post-test mother's attitude 28.10  1,447 26 31 

 Mother's action pre-test 4.45 4.15 0.826 3 6 

 Post-test maternal action 8.60  0.883 7 10 

Table 3: Average Value of Mother's Knowledge, Attitudes and Actions in the Intervention Group and the Control Group 
 

The descriptive results of table 3 show that the mean 

value of mothers' knowledge in the intervention group 

increased from 5.55 to 7.65 and for the control group it 

increased from 4.25 to 5.05. The mean value of the 

mother's attitude in the intervention group increased from 

30.95 to 42.40 and for the control group increased from 

25.20 to 28.10. The mean value of maternal action in the 

intervention group increased from 6.10 to 8.75 and for the 

control group it increased from 4.45 to 8.60. 

 

Group Variable Means Difference value SD Min Max 

Intervention Teacher knowledge pre-test 5.55  1,317 3 7 

 Post-test teacher knowledge 7.65 2.1 0.671 7 9 

 Pre-test teacher attitude 30.95 11.45 0.999 30 33 

 Post-test teacher attitude 42.40  0.995 40 44 

 Pre-test teacher action 6.10 2.65 1,586 4 9 

 Post-test teacher action 8.75  0.639 8 10 

Control Teacher knowledge pre-test 4.25 0.8 0.085 3 5 

 Post-test teacher knowledge 5.05  0.826 4 6 

 Pre-test teacher attitude 25.20 2.9 1.105 24 27 

 Post-test teacher attitude 28.10  1,447 26 31 

 Pre-test teacher action 4.45 4.15 0.826 3 6 

 Post-test teacher action 8.60  0.883 7 10 

Table 4: The Average Value of Teacher Knowledge, Attitudes and Actions in the Intervention Group and the Control Group 
 

The descriptive results of table 4 show that the mean 

value of teacher knowledge in the intervention group 

increased from 5.55 to 7.65 and for the control group it 

increased from 4.25 to 5.05. The mean value of teacher 

attitudes in the intervention group increased from 30.95 to 

42.40 and for the control group it increased from 25.20 to 

28.10. The mean value of teacher action in the intervention 

group increased from 6.10 to 8.75 and for the control group 

it increased from 4.45 to 8.60. 

 

B. Bivariate Analysis 

 The Effectiveness of the Augmented Reality Book Model in Children 
 

Group Mean±SD Pre-Test Mean±SD Post-Test p-values 

 Paired Data Test*  

Intervention 6.15+0.671 7.20+0.894 0.001 

Control 3.95+0.887 4.25+0.786 0.130 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 6.15+0.671 7.20+0.894  

Control 3.95+0.887 4.25+0.786  

p-values 0.002 0.001  

 Unpaired Data Test Change Value (∆)** 

Mean±SD Pre-Post Test 

 

Intervention 1.94 ± 2.429 0.001 

Control 1.69 ± 3.525  

Table 5: Test of the Effectiveness of Children's Knowledge in the Intervention Group and the Control Group 

*Wilcoxon **Mann-Whitney 
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The results of the effectiveness test of paired data on 

children's knowledge showed that the p-value of the 
intervention group was 0.001 (p <0.05) meaning that the 

augmented reality book model was effective as an 

educational medium in increasing knowledge of dental 

health maintenance in pre-school-aged children. The p-

value for the knowledge of the control group was 0.130 

(p>0.05), meaning that the model used in the control group 

was not effective in increasing the knowledge of pre-

school-aged children. 
 

Unpaired data test results The p-value pre-test of the 

intervention group and the control group differed 

significantly where the p-value was 0.002 (p <0.05) for the 

post-test p-value of the intervention group and the control 

group was significantly different significantly, namely 

0.001 (p <0.05), meaning that the dental and oral health 

maintenance education model used in the control group was 
effective in increasing the knowledge of pre-school-aged 

children. 
 

The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 
different, it was seen that the p-value was 0.001 (p <0.05) 

meaning that the augmented reality book model was more 

effective in increasing children's knowledge in maintaining 

dental and oral health in children aged preschool compared 

to the control group. This is evidenced by the average value 

of change (Δ) in the intervention group which is better than 

the model used in the control group, namely the 

intervention group is 1.94 and the control group is 1.69. 

 

Group Mean±SD 

Pre-Test 

Mean±SD 

Post-Test 

p-values 

 Paired Data Test*  

Intervention 16.45+1.572 27.85+1.496 0.002 

Control 16.25+0.851 16.70+1.218 0.011 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 16.45+1.572 27.85+1.496  

Control 16.25+0.851 16.70+1.218  

p-values 0.779 0.001  

 Unpaired Data Test Change Value (∆)** 

Mean±SD 

Pre-Post Test 

 

Intervention 8.21 ± 1.34 0.001 

Control 5.19 ± 0.57  

Table 6: Test of the Effectiveness of Children's Attitudes in the Intervention Group and the Control Group 
 

*Wilcoxon **Mann-Whitney 
 

The results of the effectiveness test on the paired data 

on children's attitudes showed that the p-value of the 

intervention group was 0.002 (p <0.05) meaning that the 

augmented reality book model was effective as an 

educational medium in improving dental health care 

attitudes in pre-school-aged children. The p-value of the 

control group's knowledge was 0.011 (p <0.05) meaning 

that the model used in the control group was effective in 
increasing the knowledge of pre-school-aged children. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the unpaired data test were that the p-

value pre-test of the intervention group and the control 

group was not significantly different where the p-value was 

0.779 (p>0.05) for the post-test p-value of the intervention 

group and the control group significantly different 

significant, namely 0.001 (p <0.05), meaning that the 

dental and oral health maintenance education model used in 

the control group was effective in increasing the knowledge 
of pre-school-aged children. 

 

The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 

different, it was seen that the p-value was 0.001 (p <0.05) 
meaning that the augmented reality book model was more 

effective in increasing children's attitudes in maintaining 

dental and oral health in children aged preschool compared 

to the control group. This is evidenced by the average value 

of change (Δ) in the intervention group which is better than 

the model used in the control group, namely the 

intervention group is 8.21 and the control group is 5.19. 
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Group Mean±SD 

Pre-Test 

Mean±SD 

Post-Test 

p-values 

 Paired Data Test*  

Intervention 4.30 + 1.174 7.90 + 1.971 0.001 

Control 3.95 + 0.759 4.20 + 0.696 0.025 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 4.30 + 1.174 7.90 + 1.971  

Control 3.95 + 0.759 4.20 + 0.696  

p-values 0.478 0.001  

 Unpaired Data Test Change Value (∆)** 
Mean±SD 

Pre-Post Test 

 

Intervention 1.60 ± 1.775 0.001 

Control 0.91 ± 3.878  

Table 7: Test the Effectiveness of Children's Actions in the Intervention Group and the Control Group 
 

*Wilcoxon **Mann-Whitney 
 

The results of the effectiveness test of paired child 

action data showed that the p-value of the intervention 

group was 0.001 (p <0.05) meaning that the augmented 

reality book model was effective as an educational medium 
in improving dental health maintenance actions in pre-

school aged children. The p-value of the control group's 

actions was 0.025 (p <0.05) meaning that the model used in 

the control group effectively increased the actions of pre-

school-aged children. 
 

The results of the unpaired data test the p-value pre-

test of the intervention group and the control group were 

not significantly different where the p-value was 0.478 

(p>0.05) for the post-test p-value of the intervention group 

and the control group significantly different significant, 

namely 0.001 (p <0.05), meaning that the dental and oral 

health maintenance education model used in the control 

group was effective in increasing the actions of pre-school-

age children. 
 

The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 

different, it was seen that the p-value was 0.001 (p <0.05) 

meaning that the augmented reality book model was more 
effective in increasing children's actions in maintaining 

dental and oral health in children aged preschool compared 

to the control group. This is evidenced by the average value 

of change (Δ) in the intervention group which is better than 

the model used in the control group, namely the 

intervention group is 1.60 and the control group is 0.91.

 

Group Mean±SD 

Pre-Test 

Mean±SD 

Post-Test 

p-values 

 Paired Data Test*  

Intervention 80.52 + 83.71 42.09 + 13.00 0.002 

Control 67.10 + 14.23 52.32 + 17.69 0.025 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 80.52 + 83.71 42.09 + 13.00  

Control 67.10 + 14.23 52.32 + 17.69  

p-values 0.035 0.001  

 Unpaired Data Test Change Value (∆)** 

Mean±SD 

Pre-Post Test 

 

Intervention 8.21 ± 1.34 0.001 

Control 5.19 ± 0.57  

Table 8: Effectiveness Test of Children's Plaque Value in the Intervention Group and the Control Group 
 

*Wilcoxon **Mann-Whitney 
 

The results of the paired data effectiveness test for 

children's plaque scores showed that the p-value of the 

intervention group was 0.002 (p <0.05) meaning that the 

augmented reality book model was effective as an 

educational medium in reducing plaque scores in pre-

school-aged children. The p-value of the control group's 

plaque score was 0.025 (p <0.05) meaning that the model 

used in the control group effectively reduced the plaque 

score of pre-school-aged children. 
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The results of the unpaired data test showed that the 

p-value pre-test for the intervention group and the control 
group differed significantly, where the p-value was 0.035 

(p <0.05) for the post-test p-value for the intervention 

group and the control group. significantly, namely 0.001 (p 

<0.05), meaning that the dental and oral health care 

education model used in the control group was effective in 

reducing the plaque score of pre-school-aged children. 
 

The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 

different, the p-value was 0.001 (p <0.05) meaning that the 
augmented reality book model was more effective in 

reducing plaque scores in pre-school-aged children 

compared to the control group . This is evidenced by the 

average value of change (Δ) in the intervention group 

which is better than the model used in the control group, 

namely the intervention group is 8.21 and the control group 

is 5.19. 

 

C. The Effectiveness of the Augmented Reality Book Model for Mothers 
 

Group Mean±SD 

Pre-Test 

Mean±SD 

Post-Test 

p-values 

 Paired Data Test*  

Intervention 5.55+1.317 7.65+0.671 0.001 

Control 4.25+0.085 5.05+0.826 0.003 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 5.55+1.317 7.65+0.671  

Control 4.25+0.085 5.05+0.826  

p-values 0.001 0.001  

 Unpaired Data Test Change Value (∆)** 

Mean±SD 
Pre-Post Test 

 

Intervention 1.64 ± 1.429 0.001 

Control 1.19 ± 2.525  

Table 9: Test of the Effectiveness of Mother's Knowledge in the Intervention Group and the Control Group 
 

*Wilcoxon **Mann-Whitney 
 

The results of the paired data effectiveness test on 

maternal knowledge showed that the p-value of the 

intervention group was 0.001 (p <0.05) meaning that the 

augmented reality book model was effective as an 

educational medium in increasing maternal dental health 
care knowledge. The p-value of the control group's 

knowledge was 0.003 (p <0.05) meaning that the model used 

in the control group was effective in increasing mothers' 

knowledge. 
 

Unpaired data test results The p-value pre-test of the 

intervention group and the control group differed 

significantly where the p-value was 0.001 (p <0.05) for the 

post-test p-value of the intervention group and the control 

group was significantly different significantly, namely 0.001 

(p <0.05), meaning that the dental and oral health 

maintenance education model used in the control group was 

effective in increasing mother's knowledge. 
 

The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 

different, it was seen that the p-value was 0.001 (p <0.05) 

meaning that the augmented reality book model was more 

effective in increasing mother's knowledge in maintaining 

dental and oral health compared to the group control. This is 

evidenced by the average value of change (Δ) in the 
intervention group which is better than the model used in the 

control group, namely the intervention group is 1.64 and the 

control group is 1.19. 
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Group Mean±SD 

Pre-Test 

Mean±SD 

Post-Test 

p-values 

 Paired Data Test*  

Intervention 30.95+0.999 42.40+0.995 0.002 

Control 25.20+1.105 28.10+1.447 0.011 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 30.95+0.999 42.40+0.995  

Control 25.20+1.105 28.10+1.447  

p-values 0.002 0.001  

 Unpaired Data Test Change Value (∆)** 
Mean±SD 

Pre-Post Test 

 

Intervention 7.21 ± 1.64 0.001 

Control 5.29 ± 0.58  

Table 10: Test of the Effectiveness of Mother's Attitudes in the Intervention and Control Groups 
 

*Wilcoxon **Mann-Whitney 
 

The results of the effectiveness test on paired data on 

maternal attitudes showed that the p-value of the 

intervention group was 0.002 (p <0.05) meaning that the 

augmented reality book model was effective as an 
educational medium in improving maternal dental health 

care attitudes. The p-value for the attitude of the control 

group was 0.011 (p <0.05) meaning that the model used in 

the control group was effective in increasing the attitude of 

mothers. 
 

Unpaired data test results The p-value pre-test of the 

intervention group and the control group differed 

significantly where the p-value was 0.002 (p <0.05) for the 

post-test p-value of the intervention group and the control 

group was significantly different significantly 0.001 

(p<0.05) meaning that the dental and oral health 

maintenance education model used in the control group was 

effective in increasing the mother's attitude. 
 

The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 

different, it was seen that the p-value was 0.001 (p <0.05) 

meaning that the augmented reality book model was more 

effective in increasing the attitude of mothers in 
maintaining dental and oral health compared to the group 

control. This is evidenced by the average value of change 

(Δ) in the intervention group which is better than the model 

used in the control group, namely the intervention group is 

7.21 and the control group is 5.29. 

 

Group Mean±SD 

Pre-Test 

Mean±SD 

Post-Test 

p-values 

 Paired Data Test*  

Intervention 6.10 + 1.586 8.75 + 0.639 0.001 

Control 4.45 + 0.826 8.60 + 0.883 0.002 

 Mean±SD 

Pre-Test 

Mean±SD 

Pre-Test 

 

 Unpaired Data Test**  

Intervention 6.10 + 1.586 8.75 + 0.639  

Control 4.45 + 0.826 8.60 + 0.883  

p-values 0.001 0.478  

 Unpaired Data Test Change Value (∆)** 

Mean±SD 

Pre-Post Test 

 

Intervention 1.91 ± 1.775 0.001 

Control 1.51 ± 3,878  

Table 11: Test of the Effectiveness of Mother's Actions in the Intervention and Control Groups 
 

*Wilcoxon **Mann-Whitney 
 

The results of the effectiveness test on paired data on 

maternal actions showed that the p-value of the intervention 

group was 0.001 (p <0.05) meaning that the augmented 

reality book model was effective as an educational medium 

in increasing maternal actions in maintaining dental health. 

The p-value of the control group's actions was 0.002 (p 

<0.05) meaning that the model used in the control group 

effectively increased the mother's actions. 
 

Unpaired data test results The p-value pre-test of the 
intervention group and the control group differed 

significantly where the p-value was 0.001 (p <0.05) for the 
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post-test p-value of the intervention group and the control 

group did not differ significant, namely 0.478 (p> 0.05), 
meaning that the dental and oral health care educational 

model used in the control group was not effective in 

increasing the mother's behavior. 
 

The results of the effectiveness test of the unpaired 
data change value (Δ) pre-post test were significantly 

different, it was seen that the p-value was 0.001 (p <0.05) 

meaning that the augmented reality book model was more 

effective in increasing the mother's actions in maintaining 

dental and oral health compared to the group control. This 

is evidenced by the average value of change (Δ) in the 

intervention group which is better than the model used in 

the control group, namely the intervention group is 1.91 

and the control group is 1.51. 
 

D. The Effectiveness of the Augmented Reality Book Model 

for Teachers 
 

 Teacher Knowledge in the Intervention Group and 

Control Group 

Based on the results of the study showed that there was 

an increase in teacher knowledge before and after being 

given treatment, where before being given treatment the 

average value of teacher knowledge was 5.55 in the 

intervention group increased to 7.65, in the control group 

the average value before being given treatment was 4.25 
increased to 5.05. It showsthe augmented reality book 

model is effective as an educational medium in increasing 

teachers' dental health maintenance knowledge. When 

observed from the answers to the questionnaire, most of the 

teachers already knew about dental caries, the best way to 

remove plaque, and the right time and method of brushing 

their teeth. The difference in increasing teacher knowledge 

was 1.64, and the difference in increasing teacher 

knowledge in the control group was 1.19. 
 

 Teacher Attitudes in the Intervention Group and 

Control Group 

Based on the results of the study showed that there was 

an increase in teacher attitudes before and after being given 

treatment, where before being given treatment the average 

value of teacher attitudes was 30.95 in the intervention 

group increased to 42.40, in the control group the average 

value before being given treatment was 25.20 increased to 
25.20 28.10. It showsthe augmented reality book model is 

effective as an educational medium in improving teachers' 

dental health care attitudes. When observed from the 

answers to the questionnaire, most of the teachers have 

been supportive such as the teacher has accompanied the 

child to brush their teeth, the teacher supports brushing 

their teeth at least 2 times a day, using toothpaste 

containing flour and so on. The difference in increasing 

teacher knowledge was 7.21, and the difference in 

increasing teacher knowledge in the control group was 

5.29. 
 

 Teacher Actions in the Intervention Group and Control 

Group 

Based on the results of the study showed that there was 

an increase in teacher actions before and after being given 
treatment, where before being given treatment the average 

value of teacher actions was 6.10 in the intervention group 

increased to 8.75, in the control group the average value 

before being given treatment was 4.45 increased to 8.60. It 

showsthe augmented reality book model is effective as an 

educational medium in improving teachers' dental health 

maintenance actions. When observed from the answers to 

the questionnaire, most of the teachers had prepared tools 

and materials for brushing their teeth, poured toothpaste 

about the size of corn kernels, rinsed their mouths with 

clean water before brushing their teeth and so on. The 

difference in the increase in teacher action was 1.91, and 
the difference in the increase in teacher knowledge in the 

control group was 1.51. 
 

E. Multivariate Analysis 

To find out the intermediate variables that affect the 
dental hygiene status of preschool-aged children. The 

intermediate variable used in the multivariate test is only 

the parent variable, while the teacher variable is not used 

because the data is not balanced. The test used is a multiple 

linear regression test obtained from the delta pretest and 

posttest 1. The test results can be seen in the following 

table: 

 

Variable B p-values R R-Square Adjusted R-Square C p-value ANOVA 

Knowledge 2,894 0.024 0.592 0.696 0.669 10:20 p.m 0.001 

Attitude 0.521 0.320 

Action 0.510 0.001 

Table 12: Intermediate variables on the dental hygiene status of preschool-aged children. 

 

*Linear Regression 
 

Based on table 4.19, it can be seen that the constant 

value is 22.20 with a knowledge coefficient of 2.894 

meaning that an increase in the value of parental 

knowledge of 1% will increase the dental hygiene status of 

preschoolers by 2.894. The attitude coefficient value is 

0.521, meaning that an increase in the value of parental 
attitudes by 1% will increase the dental hygiene status of 

preschoolers by 0.521 and the action coefficient value is 

0.510, meaning that an increase in the value of parental 

actions by 1% will increase the dental hygiene status of 

preschoolers by 0.511. 
 

The results of the analysis showed R = 0.592, 

meaning that there was a very strong and very significant 

correlation between knowledge, attitudes and actions of 

parents and the dental hygiene status of preschoolers while 

the results of R2 (R Square) were 0.696 or (69.6%), 

meaning knowledge, attitude , parents' actions have an 

influence of 69.6% on the dental hygiene status of 
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preschoolers. The results of the analysis also showed that 

the value of p = 0.001 means that there is an influence of 
knowledge, attitudes and actions of parents on the dental 

hygiene status of preschool children. The test results for 

each parent's actions (p=0.001), parental knowledge 

(p=0.024) and attitude (0.320). 
 

 Test the knowledge of preschool age children 

The results showed that the value of children's 

knowledge in the intervention group increased from 6.15 to 

7.20 and for the control group increased from 3.95 to 4.25. 

The results of the effectiveness test of the unpaired data 

change value (Δ) pre-post test were significantly different 

with a p-value <0.05 meaning that the augmented reality 

book model was more effective in increasing children's 

knowledge in maintaining dental and oral health in pre-

school-aged children compared to the group control. 

Judging from the results of the analysis of filling out the 
questionnaire, it is known that after the treatment, the 

children know that fruits are foods that can nourish their 

teeth, the right time to brush their teeth is in the morning 

after breakfast and at night before going to bed. perforated. 
 

Dental and oral health knowledge is important in 

forming a healthy attitude. Good knowledge will have an 

impact on the behavior of caring for good dental and oral 

health as well. Dental and oral health is a fundamental part 

of general health and well-being. Dental and oral health is a 

part of body health that cannot be separated from one 

another, because dental and oral health will affect the 

health of the body. Dental and oral health education is an 

effort made with the aim of changing the habits of a person, 

group of people or the community so that they have 

knowledge, attitudes and habits to behave in a healthy life 

in the field of dental and oral health. The purpose of dental 
and oral health counseling is to increase individual and 

community empowerment so that they can improve the 

level of dental health better in the future. Dental health 

education is not only the responsibility of the government, 

but is the responsibility of all parties. Counseling can 

increase a person's knowledge and abilities through 

learning practice techniques or instructions that aim to 

change human attitudes, both individually, in groups and in 

society in order to increase awareness of the value of dental 

and oral health.74. 
 

Augmented realityis one of the fields of Human-

Computer Interaction (HCI) which until now has been 

frequently researched and continues to experience various 

kinds of developments and is used in various fields such as 

health, manufacturing, learning, and entertainment.64. This 
augmented reality can combine the real world with the 

virtual world in 3D and is interactive according to real time 

(real time).65. The advantages of augmented reality media 

are that it helps children to be more interactive, how to use 

it more effectively and efficiently, it can be used by all 

groups including children, it uses simple objects because it 

only displays a few objects, the manufacturing process does 

not take a long time, it is easy to operate on preschool age 

children. In this study it has been proven that augmented 

reality can increase children's knowledge, attitudes, actions 

and reduce plaque scores in pre-school children. 

Augmented reality makes it easier for children to better 

understand what is being taught. 
 

 

In line with research conducted by Putri in 2021 

showed that there was an effect of giving AR Book media 

on increasing knowledge of balanced nutrition (p≤0.0001) 

and balanced nutrition attitudes (p≤0.001)75. Conclusion: 

The AR Book media for balanced nutrition can be used as a 

medium that has an effect on increasing knowledge and 

attitudes on balanced nutrition in school-age children. In 

addition, research that has been conducted by Rahmadani 
in 2021 also shows thatthe use of augmented reality 

technology is very effective as an educational tool as a 

learning medium to improve dental and oral health in 

children, using AR is proven to have a strong memory 

effect for its users, increase motivation, learning 

achievement, and not give the slightest feeling of anxiety76. 
 

According to Hidayat in 2015, in his research he 

stated that Augmented Reality is a relatively new 

technology and is still being developed today.77. The 

concept is to combine real-world dimensions with mediated 

'real-world' dimensions, or virtual worlds, to create the 

impression that our real-world dimensions are enriched 

with three-dimensional virtual objects. This is done by 

'drawing' a three-dimensional object on the marker, which 

is a 'pattern' in a rectangular frame that is unique and can be 
recognized by the application. The application in question 

receives input in the form of a video stream, which means 

using input in the form of images from hardware that 

functions to capture images, usually a webcam. Because it 

is a video stream, it means that the image captured as input 

will change, and the program must be able to recognize the 

marker even if it changes position and orientation relative 

to the input device. This recognition of position and 

movement is one of the Information Technology concepts 

called Computer Vision, and is used to detect movement 

patterns of objects relative to the camera. Education for 
children must be done as early as possible, especially in 

terms of health. Along with the development of public 

understanding of the importance of dental health, many 

parties have provided information related to dental health in 

various media. Not only adults are targeted but also starting 

from children who have been introduced to this knowledge. 

Because media delivery is needed for children, many 

educational media have emerged which are expected to be 

able to educate children in various ways. Utilization of 

Augmented Reality as a tool for educating children, This 

will provide a new perspective on existing educational 

media, not only using real objects but also using virtual 
objects in conveying information. The added value of this 

media is that it makes delivery easier and makes 

information more interesting, especially for children. 
 

In early childhood dental health problems are the 
responsibility of a mother. This is understandable because 

generally the closest to the child from the age of 

breastfeeding is the mother. During childhood, it is still at 

the stage of requiring strict guidance, requiring 

extraordinary patience. Requires perfect wisdom. Requires 

a good way for a mother in educating a child90. 
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In early childhood the role of parents is very decisive. 

Parents must be responsible, because children still depend 
on their parents, especially a mother. Parental behavior 

correlates with the oral health of their children, for 

example, the habit of brushing the teeth of parents is 

directly related to their children, both in time and method. 

Parents' eating patterns are also imitated by children, such 

as eating food (snacking/snacking) and drinking sweet 

drinks between meals90. 
 

A mother with good self-confidence and self-respect, 

willing to listen, who actively intervenes at home to give 

her child freedom and encourages socialization for her 

children, facilitates her ability to master herself in dental 

care more often has children who behave cooperatively on 

dental and oral health. Therefore it is not surprising that 

family behavior, especially mothers, was found to have 

more influence on children's behavior90. 
 

If the children of a family are healthy, of course it is 

because the parents of that family can really pay attention 

to the health of their children. Because children are 

generally more of a mother's business, the good and bad of 
the child is reflected in the mother's attitude towards the 

child. Therefore, if in one family, the children's teeth are 

healthy, it may be concluded that the housewife of the 

family is a mother who is good at taking care of her 

household. In other words, a wise housewife is a housewife 

whose children's teeth are healthy90. 
 

 Test the attitude of preschool age children 

The results showed that the mean value of the child's 

attitude in the intervention group increased from 16.45 to 

27.85 and for the control group increased from 16.25 to 

16.70. The results of the effectiveness test of the unpaired 

data change value (Δ) pre-post test were significantly 

different with a p-value <0.05 meaning that the augmented 

reality book model was more effective in improving 

children's attitudes in maintaining dental and oral health in 
pre-school-aged children compared to the group control. 

Judging from the analysis of the results of filling out the 

questionnaire, it can be seen that after being given 

treatment, most children understand better how to brush 

their teeth properly and properly and use a toothbrush and 

toothpaste properly. 
 

Augmented reality is one of the fields of Human-

Computer Interaction (HCI) which until now has been 

frequently researched and continues to experience various 

kinds of developments and is used in various fields such as 

health, manufacturing, learning, and entertainment.64. This 

augmented reality can combine the real world with the 

virtual world in 3D and is interactive according to real time 

(real time).65. Augmented reality can be used in the health 

sector by creating content according to what you want to 

convey. One of its uses in the health sector is in research 
conducted by Amirullah in 2021 entitled Augmented 

Reality Applications as Media for Education on Health 

Protocols and Information on the Spread of COVID-19 in 

Indonesia66. This research aims to apply AR technology to 

educational media on health protocols and information on 

the spread of Covid-19 in Indonesia. The design of this 

application gives rise to 3D models in the form of models 

washing hands, models wearing masks, and models 
keeping their distance66. 

 

The advantages of augmented reality media are that it 

helps children to be more interactive, how to use it more 

effectively and efficiently, it can be used by all groups 
including children, it uses simple objects because it only 

displays a few objects, the manufacturing process does not 

take a long time, it is easy to operate on preschool age 

children. In this study it has been proven that augmented 

reality can increase children's knowledge, attitudes, actions 

and reduce plaque scores in pre-school children. 

Augmented reality makes it easier for children to better 

understand what is being taught66. 
 

Everyone has different attitudes towards certain 

things (certain objects). Attitudes show judgments, 

feelings, and actions towards an object. Different attitudes 

occur because of the understanding, experience, and 

considerations that have been experienced by someone in 

an object. Therefore, the results of attitudes toward an 

object are positive (accepting) and negative (not accepting). 
Attitude is a pattern of behavior, tendency or anticipatory 

readiness, predisposition to adapt to social situations, or 

simply, attitude is a conditioned response to social stimuli. 

It can be said that the intended readiness is a potential 

tendency to react in a certain way when an individual is 

faced with a stimulus that requires a response.78. 
 

The emphasis on the concept of health counseling is 

more on efforts to improve the target's behavior so that it 

behaves healthy, especially cognitive aspects, so that the 

target knowledge of the counseling is in accordance with 

what is expected by the health educator, the next 

counseling will be carried out in accordance with the 

program that has been planned.78. In this study it is known 

that augmented reality is effective in changing children's 

attitudes in maintaining dental and oral health. 
 

In line with research conducted by Mustaqim in 2016 

showing that the use of educational media using 

Augmented Reality can stimulate the mindset of students to 

think critically about problems and events that exist in 
everyday life, because the nature of educational media is to 

help students in the learning process with or the absence of 

educators in the educational process, so that the use of 

educational media with augmented reality can directly 

provide learning wherever and whenever students want to 

carry out the learning process79. AR Learning Media can 

visualize abstract concepts for understanding and the 

structure of an object model enabling AR as a more 

effective medium according to the objectives of the 

learning media.In addition, research conducted by Dewi in 

2017 also shows thataugmented reality(AR) is a 

combination of virtual (virtual) and real (real) worlds 
created by computers80. Virtual objects can be in the form 

of text, animation, 3D models or videos combined with the 

actual environment so that users feel that virtual objects are 

in their environment. The material that is visualized in 

augmented reality is IPS material which contains culture. 

The material is visualized in the form of images, 3D 
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models, text, and videos, so that students can easily 

understand the material presented. Augmented reality is 
effective in improving children's attitudes towards health 

care. 
 

 Action test of preschool age children 

The results showed that the mean value of children's 
actions in the intervention group increased from 4.30 to 

7.90 and for the control group increased from 3.95 to 4.20. 

The results of the effectiveness test of the unpaired data 

change value (Δ) pre-post test were significantly different 

with a p-value <0.05 meaning that the augmented reality 

book model was more effective in increasing children's 

actions in maintaining dental and oral health in pre-school-

aged children compared to the group control. Judging from 

the analysis of the results of filling out the questionnaire, it 

is known that after being given treatment the children 

become more diligent in brushing their teeth at the right 
time, using the right toothbrush and toothpaste and 

consuming fruits/foods that are healthy for teeth more 

often. 
 

Augmented reality compared to the media used in the 
control groupis one of the fields of Human-Computer 

Interaction (HCI) which until now has been frequently 

researched and continues to experience various kinds of 

developments and is used in various fields such as health, 

manufacturing, learning, and entertainment.64. This 

augmented reality can combine the real world with the 

virtual world in 3D and is interactive in real time. 

Augmented Reality aims to simplify things for the user by 

bringing virtual information into the user's environment81. 

AR enhances user perception and interaction with the real 

world. The following is an overview of the process of how 

augmented reality works using a webcam and a computer 
as the medium65. 

 

In line with research conducted by Dewi in 2017also 

shows thataugmented reality(AR) is a combination of 
virtual (virtual) and real (real) worlds created by 

computers80. According to Dewi, virtual objects can be in 

the form of text, animation, 3D models or videos combined 

with the actual environment so that users feel that virtual 

objects are in their environment. The material that is 

visualized in augmented reality is IPS material which 

contains culture. The material is visualized in the form of 

pictures, 3D models, text, and videos, so that students can 

easily understand the material presented.80. Augmented 

reality is effective in increasing children's ability to 

understand the material being taught. 
 

 Preschool age children's plaque score test 

The results showed that the mean plaque score for 

children in the intervention group decreased from 80.52 to 

42.09 and for the control group it decreased from 67.10 to 

52.32. The results of the effectiveness test of the unpaired 
data change value (Δ) pre-post test were significantly 

different with a p-value <0.05, meaning that the augmented 

reality book model was more effective in reducing 

children's plaque scores in maintaining dental and oral 

health in pre-school-aged children compared to control 

group. When viewed from changes in children's behavior, 

both knowledge, attitudes and actions, this can support 

changes in plaque scores in children, where the more often 
children carry out maintenance of dental and oral health, 

the better the condition of dental and oral health. 
 

The most important thing in maintaining oral hygiene 

is the awareness and behavior of maintaining personal oral 
hygiene. This is so important because the activities are 

carried out at home without any supervision from anyone, 

completely depending on the knowledge, understanding, 

awareness and willingness of the individual to maintain 

oral health. Maintenance of dental and oral health is closely 

related to plaque control or regular plaque removal82. 
 

One of the efforts to prevent dental and oral disease is 

the need to hold early dental health education for school 

children, because dental health education is a primary 

preventive measure before the occurrence of a disease. 

Dental health education plays an important role in schools, 

especially to increase students' awareness in maintaining 

their teeth so that they last a long time. Counseling can be 

regarded as a precursor to other dental health programs. 

Dental health education through counseling which is 
carried out on an ongoing basis aims to change behavior 

from aspects of unhealthy knowledge, attitudes and actions 

towards healthy behavior so as to achieve a good 

understanding of dental and oral health. To achieve the 

expected goals, counseling should be planned in advance. 

Dental health education for each child is different, this is 

adjusted to the child's age level. In the delivery of 

counseling, communication is very important because if the 

message conveyed is not on target then the counseling will 

not be successful82. 
 

Augmented reality compared to the media used in the 

control group is one of the fields of Human-Computer 

Interaction (HCI) which until now has been frequently 

researched and continues to experience various kinds of 

developments and is used in various fields such as health, 
manufacturing, learning, and entertainment.64. This 

augmented reality can combine the real world with the 

virtual world in 3D and is interactive according to real time 

(real time).65. The advantages of augmented reality media 

are that it helps children to be more interactive, how to use 

it more effectively and efficiently, it can be used by all 

groups including children, it uses simple objects because it 

only displays a few objects, the manufacturing process does 

not take a long time, it is easy to operate on preschool age 

children. In this study it has been proven that augmented 

reality can increase children's knowledge, attitudes, actions 

and reduce plaque scores in pre-school children. 
Augmented reality makes it easier for children to better 

understand what is being taught. 
 

In line with research conducted by Rahmadani in 

2021show thatthe use of augmented reality technology is 
very effective as an educational tool as a learning medium 

to improve dental and oral health in children, using AR is 

proven to have a strong memory effect for its users, 

increase motivation, learning achievement, and not give the 

slightest feeling of anxiety76. 
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 Knowledge test on mothers 

The results showed that the value of mother's 
knowledge in the intervention group increased from 5.55 to 

7.65 and for the control group increased from 4.25 to 5.05. 

The results of the effectiveness test for unpaired data on the 

value of change (Δ) pre-post test were significantly 

different with a p-value <0.05, meaning that the augmented 

reality book model was more effective in increasing 

mothers' knowledge in maintaining dental and oral health 

compared to the control group. Judging from the results of 

filling out the questionnaire, it is known that, 80% of 

mothers already know about dental caries, the best way to 

remove plaque, and the right time and way to brush their 

teeth, while 20% of mothers still have a lack of 
understanding about when and how to brush their teeth 

properly. good and right. The difference in increasing 

mother's knowledge in the intervention group was 1.64, and 

the difference in increasing knowledge of mothers in the 

control group was 1.19. This can be interpreted that the 

mother's knowledge increases after being given treatment. 
 

In pre-school age children the problem Dental health 

is a mother's responsibility. This is understandable because 

generally the closest to the child from the age of 

breastfeeding is the mother. During childhood, it is still at 

the stage of requiring strict guidance, requiring 

extraordinary patience. Requires perfect wisdom. Requires 

a good way for a mother in educating a child83. 
 

In pre-school age children, the role of parents is very 

decisive. Parents must be responsible, because children still 

depend on their parents, especially a mother. Parental 

behavior correlates with the oral health of their children, for 

example, the habit of brushing the teeth of parents is 

directly related to their children, both in time and method. 
Parents' eating patterns are also imitated by children, such 

as eating food (snacking/snacking) and drinking sweet 

drinks between meals84. 
 

A mother with good self-confidence and self-respect, 

willing to listen, who actively intervenes at home to give 

her child freedom and encourages socialization for her 

children, facilitates her ability to master herself in dental 

care more often has children who behave cooperatively on 

dental and oral health. Therefore it is not surprising that 

family behavior, especially mothers, was found to have 

more influence on children's behavior83. 
 

If the children of a family are healthy, of course it is 

because the parents of that family can really pay attention 

to the health of their children. Because children are 

generally more of a mother's business, the good and bad of 

the child is reflected in the mother's attitude towards the 

child. Therefore, if in one family, the children's teeth are 

healthy, it may be concluded that the housewife of the 

family is a mother who is good at taking care of her 
household. In other words, a wise housewife is a housewife 

whose children's teeth are healthy85. 
 

 

 

 

 

So that in this study parents/mothers also need 

learning related to maintaining dental and oral health. In 
this research already treatment of parents is carried out in 

order to increase knowledge, attitudes and actions of 

mothers by using the augmented reality book model. The 

results of the study show that augmented reality books are 

effective in increasing mothers' knowledge in maintaining 

dental and oral health, this can be caused by being more 

interactive, using them more effectively and efficiently, can 

be used by all groups including children, using simple 

objects because they only display a few objects , the 

manufacturing process does not take a long time, it is easy 

to operate for pre-school children. In this study it has been 

proven that augmented reality can increase children's 
knowledge, attitudes, actions and reduce plaque scores in 

pre-school children. 
 

 Attitude test on mother 
The results showed that the mean value of the mother's 

attitude in the intervention group increased from 30.95 to 

42.40 and for the control group increased from 25.20 to 

28.10. The results of the effectiveness test for unpaired data 

on the change in value (Δ) pre-post test were significantly 

different with a p-value <0.05, meaning that the augmented 

reality book model was more effective in improving the 

mother's attitude in maintaining dental and oral health 

compared to the control group. When observed from the 

answers to the questionnaire, most mothers have been 

supportive such as mothers accompanying children to brush 

their teeth, teachers support brushing their teeth at least 2 
times a day, using toothpaste containing flour and so on. 

 

Behavioral factors play an important role in 

influencing the health of a person's teeth and mouth, 

including how to maintain dental hygiene by brushing 
teeth. Dental care is an attempt to prevent tooth decay and 

gum disease. Dental care is very important because it can 

prevent caries, reduce pain in children, infection, and even 

malnutrition. The formation of children's behavior starts 

from home, namely by teaching their children to want to 

start good habits or even children who adopt mother's 

behavior. Adoption of behavior starts with children's 

activities at home, especially for mothers who do a lot of 

activities at home so that they meet their children more 

often than mothers who work outside the home. Motivation 

for good behavior from mother to child is equally 
important. this can be a place for correction for the child 

and the mother to sort out habits that are good and suitable 

for both of them, besides that the relationship between 

mother and child will be more intimate and more positive. 

The behavior, attitudes and attention of a mother is learning 

material for children, both consciously and unconsciously 

by their own mother. Therefore, it can be concluded that 

the mother is the first educator for the child86. 
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So that in this study parents/mothers also need 

learning related to maintaining dental and oral health. In 
this study, the treatment of parents was carried out in order 

to improve the mother's attitude using the augmented 

reality book model. The results of the study show that 

augmented reality books are effective in increasing the 

knowledge, attitudes and actions of mothers in maintaining 

dental and oral health. only displays a few objects, the 

manufacturing process does not take a long time, it is easy 

to operate for pre-school aged children. In this study it has 

been proven that augmented reality can increase children's 

knowledge, attitudes, actions and reduce plaque scores in 

pre-school children. Augmented reality makes it easier for 

children to better understand what is being taught. 
 

 Action test on the mother 

The results showed that the mean value of the mother's 

actions in the intervention group increased from 6.10 to 
8.75 and for the control group increased from 4.45 to 8.60. 

The results of the effectiveness test of the unpaired data 

change value (Δ) pre-post test were significantly different 

with a p-value <0.05, meaning that the augmented reality 

book model was more effective in increasing the 

knowledge, attitudes and actions of mothers in maintaining 

dental and oral health compared to the control group . 

When observed from the answers to the questionnaire, most 

of the mothers had prepared tools and materials for 

brushing their teeth, poured toothpaste about the size of 

corn kernels, rinsed their mouths with clean water before 

brushing their teeth and so on. 
 

The role of parents is very important as a basis for the 

formation of behavior that supports or does not support 

children's dental and oral hygiene. Green in Afiati (2017) 

tries to analyze human behavior from the health level19. 
The health of a person or community is influenced by two 

main factors. The behavior itself is determined by 3 factors, 

namely: predisposing factors which consist of knowledge, 

attitudes, beliefs, values, behavior, and socioeconomics that 

underlie changes in behavior; Enabling factors are 

manifested in the physical environment which includes the 

availability or absence of health facilities and services, 

reinforcing factors manifested in the attitudes and behavior 

of health workers or other officers, family, teachers, 

friends, and so on which constitute the reference group. of 

societal behavior. 
 

Parents with low knowledge about dental and oral 

health are a predisposing factor for behavior that does not 

support the child's dental and oral health, but many parents 

still think that primary teeth are less important, because 
they are temporary and will be replaced by permanent teeth 

which under normal circumstances will be forever in the 

oral cavity. This assumption is certainly very wrong 

considering the role and function of the primary teeth. It is 

during this period of primary teeth that children must begin 

to be taught to maintain the cleanliness and health of their 

teeth19. 
 

 

 

 

 

So that in this study parents/mothers also need 

learning related to maintaining dental and oral health. In 
this study, the treatment of parents was carried out in order 

to improve the mother's actions using the augmented reality 

book model. The results of the study show that augmented 

reality books are effective in increasing the knowledge, 

attitudes and actions of mothers in maintaining dental and 

oral health. only displays a few objects, the manufacturing 

process does not take a long time, it is easy to operate for 

preschoolers. In this study it has been proven that 

augmented reality can increase children's knowledge, 

attitudes, actions and reduce plaque scores in pre-school 

children. Augmented reality makes it easier for children to 

better understand what is being taught. 
 

 Knowledge test on teachers 

Based on the results of the study showed that there was 

an increase in teacher knowledge before and after being 
given treatment, where before being given treatment the 

average value of teacher knowledge was 5.55 in the 

intervention group increased to 7.65, in the control group 

the average value before being given treatment was 4.25 

increased to 5.05. This shows that the augmented reality 

book model is effective as an educational medium in 

increasing teachers' dental health maintenance knowledge. 

When observed from the answers to the questionnaire, most 

of the teachers already knew about dental caries, the best 

way to remove plaque, and the right time and method of 

brushing their teeth. The difference in increasing teacher 

knowledge was 1.64, and the difference in increasing 
teacher knowledge in the control group was 1.19. 

 

Behavior, awareness, and knowledge about 

maintaining dental health in Indonesia is still lacking. This 

is influenced by various education, environment, economy, 
traditions, and others. Health promotion is one of the 

programs that is being intensively implemented by the 

world health organization, the World Health Organization 

(WHO) implemented by governments in various parts of 

the world, including Indonesia, to improve the health 

quality of the Indonesian people. Children are one 

component of society. Children at school age are 

vulnerable to various health problems, such as dental 

caries, visual acuity disorders, nutrition, and others. 

Therefore, starting school is an important stage for 

developing children's habits to always maintain health from 
an early age through health education programs.87. 

 

Children's dental and oral health is generally found to 

be in poor condition with the presence of plaque and other 

deposits on the tooth surface. Plaque accumulation will 
cause an increase in carbohydrate fermentation by 

acidogenic bacteria, which will then cause the salivary pH 

to decrease, if the salivary pH drops to a critical threshold it 

will cause demineralization of enamel which will then 

cause caries on the teeth. One of the factors causing caries 

in children is the lack of knowledge about when to brush 

their teeth and how to brush their teeth properly87. 
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Children spend most of their time at school, so the 

development of a healthy environment and the adoption of 
health-promoting behaviors are appropriate in schools. 

School student intervention is carried out with the aim that 

learning about dental hygiene and health can be carried out 

as early as possible to increase student knowledge about the 

importance of maintaining health, especially dental and oral 

health as well as body and environmental health in general. 

In addition, the teacher component is the best promoter of 

educational activities because they are familiar with the 

methods of educating and motivating school students. This 

is in line with the contents of Law No. 14 of 2005 

concerning teachers and lecturers, Article 1 states that 

teachers are professional educators with the main task of 
educating, teaching, guiding, directing, training, assessing, 

and evaluating students in early childhood education 

through formal education, basic education, and secondary 

education. In addition, it is stated in article 10 that the 

competence of a teacher includes pedagogical competence, 

personal competence, social competence, and professional 

competence obtained through professional education. The 

teacher's guidance for children to get used to brushing their 

teeth after eating or snacking during lunch breaks is 

expected to be able to follow the child's plaque index and 

will carry over into the child's daily behavior and 
professional competence obtained through professional 

education. The teacher's guidance for children to get used 

to brushing their teeth after eating or snacking during lunch 

breaks is expected to be able to follow the child's plaque 

index and will carry over into the child's daily behavior and 

professional competence obtained through professional 

education. The teacher's guidance for children to get used 

to brushing their teeth after eating or snacking during lunch 

breaks is expected to be able to follow the child's plaque 

index and will carry over into the child's daily behavior88. 
 

So that in this study a teacher also needs learning 

related to maintaining dental and oral health. In this study, 

the treatment of teachers was carried out in order to 

increase the knowledge, attitudes and actions of teachers 

using the augmented reality book model. The results of the 
study show that augmented reality books are effective in 

increasing the knowledge, attitudes and actions of teachers 

in maintaining dental and oral health. only displays a few 

objects, the manufacturing process does not take a long 

time, it is easy to operate for pre-school aged children. In 

this study it has been proven that augmented reality can 

increase children's knowledge, attitudes, actions and reduce 

plaque scores in pre-school children. Augmented reality 

makes it easier for children to better understand what is 

being taught 
 

 Attitude test on the teacher 

Based on the results of the study showed that there was 

an increase in teacher attitudes before and after being given 

treatment, where before being given treatment the average 

value of teacher attitudes was 30.95 in the intervention 

group increased to 42.40, in the control group the average 
value before being given treatment was 25.20 increased to 

25.20 28.10. This shows that the augmented reality book 

model is effective as an educational medium in improving 

teachers' dental health care attitudes. When observed from 

the answers to the questionnaire, most of the teachers have 

been supportive such as the teacher has accompanied the 
child to brush their teeth, the teacher supports brushing 

their teeth at least 2 times a day, using toothpaste 

containing flour and so on. The difference in increasing 

teacher knowledge is 7.21, 
 

Children's dental and oral health is generally found to 

be in poor condition with the presence of plaque and other 

deposits on the tooth surface. Plaque accumulation will 

cause an increase in carbohydrate fermentation by 

acidogenic bacteria, which will then cause the salivary pH 

to decrease, if the salivary pH drops to a critical threshold it 

will cause demineralization of enamel which will then 

cause caries on the teeth. One of the factors causing caries 

in children is the lack of knowledge about when to brush 

their teeth and how to brush their teeth properly87. 
 

 

Children spend most of their time at school, so the 

development of a healthy environment and the adoption of 

health-promoting behaviors are appropriate in schools. 

School student intervention is carried out with the aim that 

learning about dental hygiene and health can be carried out 

as early as possible to increase student knowledge about the 

importance of maintaining health, especially dental and oral 

health as well as body and environmental health in general. 

In addition, the teacher component is the best promoter of 
educational activities because they are familiar with the 

methods of educating and motivating school students. This 

is in line with the contents of Law No. 14 of 2005 

concerning teachers and lecturers, Article 1 states that 

teachers are professional educators with the main task of 

educating, teaching, guiding, directing, training, assessing, 

and evaluating students in early childhood education 

through formal education, basic education, and secondary 

education. In addition, it is stated in article 10 that the 

competence of a teacher includes pedagogical competence, 

personal competence, social competence, and professional 
competence obtained through professional education. The 

teacher's guidance for children to get used to brushing their 

teeth after eating or snacking during lunch breaks is 

expected to be able to follow the child's plaque index and 

will carry over into the child's daily behavior and 

professional competence obtained through professional 

education. The teacher's guidance for children to get used 

to brushing their teeth after eating or snacking during lunch 

breaks is expected to be able to follow the child's plaque 

index and will carry over into the child's daily behavior and 

professional competence obtained through professional 

education. The teacher's guidance for children to get used 
to brushing their teeth after eating or snacking during lunch 

breaks is expected to be able to follow the child's plaque 

index and will carry over into the child's daily behavior88. 
 

So that in this study a teacher also needs learning 
related to maintaining dental and oral health. In this study, 

the treatment of teachers was carried out in order to 

increase the knowledge, attitudes and actions of teachers 

using the augmented reality book model. The results of the 

study show that augmented reality books are effective in 

increasing the knowledge, attitudes and actions of teachers 
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in maintaining dental and oral health. only displays a few 

objects, the manufacturing process does not take a long 
time, it is easy to operate for pre-school aged children. In 

this study it has been proven that augmented reality can 

increase children's knowledge, attitudes, actions and reduce 

plaque scores in pre-school children. Augmented reality 

makes it easier for children to better understand what is 

being taught. 
 

 Test the action on the teacher 

Based on the results of the study showed that there was 

an increase in teacher actions before and after being given 

treatment, where before being given treatment the average 

value of teacher actions was 6.10 in the intervention group 

increased to 8.75, in the control group the average value 

before being given treatment was 4.45 increased to 8.60. It 

showsthe augmented reality book model is effective as an 

educational medium in improving teachers' dental health 
maintenance actions. When observed from the answers to 

the questionnaire, most of the teachers had prepared tools 

and materials for brushing their teeth, poured toothpaste 

about the size of corn kernels, rinsed their mouths with 

clean water before brushing their teeth and so on. The 

difference in the increase in teacher action was 1.91, and 

the difference in the increase in teacher knowledge in the 

control group was 1.51. 
 

Behavior, awareness, and knowledge about 

maintaining dental health in Indonesia is still lacking. This 

is influenced by various education, environment, economy, 

traditions, and others. Health promotion is one of the 

programs that is being intensively implemented by the 

world health organization, the World Health Organization 

(WHO) implemented by governments in various parts of 

the world, including Indonesia, to improve the health 
quality of the Indonesian people. Children are one 

component of society. Children at school age are 

vulnerable to various health problems, such as dental 

caries, visual acuity disorders, nutrition, and others. 

Therefore, starting school is an important stage for 

developing children's habits to always maintain health from 

an early age through health education programs.87. 
 

Children spend most of their time at school, so the 

development of a healthy environment and the adoption of 

health-promoting behaviors are appropriate in schools. 

School student intervention is carried out with the aim that 

learning about dental hygiene and health can be carried out 

as early as possible to increase student knowledge about the 

importance of maintaining health, especially dental and oral 

health as well as body and environmental health in general. 
In addition, the teacher component is the best promoter of 

educational activities because they are familiar with the 

methods of educating and motivating school students. 
 

So that in this study a teacher also needs learning 
related to maintaining dental and oral health. In this study, 

the treatment of teachers was carried out in order to 

increase the knowledge, attitudes and actions of teachers 

using the augmented reality book model. The results of the 

study show that augmented reality books are effective in 

increasing the knowledge, attitudes and actions of teachers 

in maintaining dental and oral health. only displays a few 

objects, the manufacturing process does not take a long 
time, it is easy to operate for pre-school aged children. In 

this study it has been proven that augmented reality can 

increase children's knowledge, attitudes, actions and reduce 

plaque scores in pre-school children. Augmented reality 

makes it easier for children to better understand what is 

being taught. 
 

IV. CONCLUSION 
 

The augmented reality book model is relevant as an 
effort to improve dental health maintenance behavior and 

plaque-free scores in pre-school-aged children. The 

augmented reality book model as an effective educational 

medium increases knowledge of dental health care for 

mothers with a p-value (0.001) and knowledge of dental 

health care for teachers with a p-value (0.001) compared to 

the control group. The augmented reality book model as an 

effective educational medium increases attitudes towards 

dental health maintenance in mothers with a p-value 

(0.002), and attitudes towards dental health care in teachers 

with a p-value (0.001) compared to the control group. The 
augmented reality book model as an effective educational 

medium increases dental health maintenance actions for 

mothers with a p-value (0.001), and dental health 

maintenance actions for teachers with a p-value (0.002) 

compared to the control group. The augmented reality book 

model is effective as an educational medium in increasing 

teachers' dental health maintenance knowledge. The 

difference in increasing teacher knowledge was 1.64, and 

the difference in increasing teacher knowledge in the 

control group was 1.19. The augmented reality book model 

is effective as an educational medium in improving 

teachers' dental health care attitudes. The difference in 
increasing teacher knowledge was 7.21, and the difference 

in increasing teacher knowledge in the control group was 

5.29. The augmented reality book model is effective as an 

educational medium in improving teachers' dental health 

maintenance actions. The difference in the increase in 

teacher action was 1.91, and the difference in the increase 

in teacher knowledge in the control group was 1.51. The 

augmented reality book model as an effective educational 

medium increases knowledge of dental health maintenance 

in pre-school-age children with a p-value (0.001) compared 

to the control group. The augmented reality book model as 
an effective educational medium improves dental health 

care attitudes in pre-school-age children with a p-value 

(0.002) compared to the control group. The augmented 

reality book model as an effective educational medium 

increases dental health maintenance actions in pre-school 

aged children with a p-value (0.001) compared to the 

control group. The augmented reality book model as an 

effective educational medium reduces plaque scores in 

children compared to the control groupwith a p-value 

(0.001). 
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