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Background: Child sexual abuse (CSA) is a significant issue, partly due to the lack of evidence-based prevention programs involving
parents and teachers. In Indonesia, no integrated CSA prevention app exists for parents, teachers, and children. This study evaluated
the effectiveness of the Child Sexual Abuse Prevention Mobile Application (CSAP_Mob App) in empowering parents and teachers to
improve children’s knowledge and attitudes, as well as parental and teacher knowledge and communication practices. The primary
outcome is the change in children’s knowledge and attitudes, while the secondary outcome is the change in knowledge and
communication practices among parents and teachers.

Methods: This cluster-randomized controlled trial included 56 teachers, 207 parents, and 212 children from elementary schools in
two regencies in West Java, Indonesia. The intervention group received sexual abuse prevention education for four weeks via the
CSAP_Mob App, while the control group followed standard school procedures. Effectiveness was assessed through pre- and post-tests
measuring parents’ and teachers’ knowledge and communication practices, as well as children’s knowledge and attitudes toward
recognizing and avoiding CSA. We used the Wilcoxon test to examine changes within groups and the Mann—Whitney U-test to
compare differences between groups and calculate effect sizes.

Results: The intervention group showed a significant improvementin knowledge and communication practices among parents
(p=0.001; 0.015) and teachers (p=0.001; 0.001), Conversely, parents (p=0.214; 0.870) and teachers (p=0.025; 0.936) in the control
group showed no significant improvement. Both groups of children improved in knowledge and attitudes (p = 0.001). Significant
differences were observed between the control and intervention groups following the intervention in children’s knowledge (p=0.001)
and attitudes (p=0.001), as well as in parents’ knowledge (p=0.001), and teachers’ knowledge (p=0.001) and communication practices
(p=0.001). Moderate effect size gains in children’s knowledge and attitudes, as well as in parents’ and teachers’ knowledge and
communication practices, indicate the app’s effectiveness with parent and teacher involvement.

Conclusion: CSAP Mob Application effectively improved children’s knowledge and attitudes on sexual abuse prevention, as well as
parents’ and teachers’ knowledge and communication practices. These findings highlight the importance of empowering parents and
teachers through mobile-based interventions to strengthen child sexual abuse prevention efforts.

Clinical Trial Registration: NCT06752265.

Keywords: a randomized controlled trial, child sexual abuse, Indonesia, mobile application, prevention

Introduction
Child sexual abuse (CSA) is a global public health issue,' with severe short- and long-term effects,” including post-
traumatic stress, behavioral and cognitive disorders, academic failure,3 nightmares, low self—worth,4 and impaired social
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interactions.” The phenomenon of CSA is like an iceberg, where the prevalence is likely to be higher than reported
because many cases go unreported by families® or undetected.” On average, children first experience CSA at the age of
7.5-14 years.*

Cases of CSA in Indonesia are rising, with reported cases increasing from 81 in 2017 to 350 in 2019, according to the
Indonesian Witness and Victim Protection Agency.® West Java has one of the highest CSA rates,” with 52% of violence
cases involving CSA.'? A study of 377 students in West Java found that 44.8% had poor CSA knowledge, and 71.6% had
not received prevention information.!' Research from 20172018 also revealed that elementary schools lacked CSA
prevention programs, with cultural taboos being a significant obstacle to implementation.'?

The government has implemented various prevention programs, such as the Republic of Indonesia Child Protection
Law Number 23 of 2002' and the Republic of Indonesia Law on Sexual Violence Number 12 of 2022,'* the Child-
friendly Regency/City Development program, child protection movement campaigns, Integrated Service Centers for the
Protection of Women and Children, and the National Movement Against Violence on Children.'” However, CSA cases
continue to rise'® due to a lack of integrated, prevention-focused efforts involving families, schools, and communities.'’

Existing programs remain broad and do not specifically address sexual abuse.'®

Educating parents and teachers is essential,'’

20,21

as they are children’s primary sources of essential sexuality
education. Engaging parents in CSA prevention helps children develop self-protection skills.?> Collaboration
between parents and teachers ensures safety at home and school. Empowering parents through school-based programs
aligns with the Indonesian Ministry of Women Empowerment and Child Protection’s 2020-2030 plan, which prioritizes
CSA prevention actions by involving families, schools, and communities in an integrated and comprehensive manner.’

In the Industry 4.0 era, social media is a powerful tool for CSA prevention due to its broad reach and influence on

children.** While various CSA prevention methods exist, including mobile applications,?>**®

28,29

web-based training (online
videos),”” and role-playing, there is currently no integrated application for parents, teachers, and children in
Indonesia. The Child Sexual Abuse Prevention Mobile Application (CSAP_Mob App) addresses this gap by using
engaging, modern methods to improve knowledge and communication skills.

The CSAP_Mob App is an Android-based educational tool designed to improve knowledge and communication
practices among parents, teachers, and children over nine days. The CSAP_Mob application was developed based on
a combination of the PRECEDE-PROCEED Model*® and Social Cognitive Theory.>' The PRECEDE-PROCEED Model
provided a structured framework for identifying predisposing, enabling, and reinforcing factors influencing CSA
prevention in the Indonesian context. At the same time, Social Cognitive Theory contributed behavioral change
principles centered on observational learning, self-efficacy, and reinforcement. This theoretical basis guided the app’s
focus on enhancing children’s knowledge and attitudes, while simultaneously empowering parents and teachers as role
models and facilitators of preventive communication. These theoretical constructs were translated into interactive
multimedia features, including TikTok, short videos, narrated PowerPoint slides, thematic prevention songs, and the
TANGKIS slogan (“Tangkal Kekerasan Seksual”—Prevent Sexual Violence) to strengthen key prevention messages. The
CSAP_Mob App can be downloaded using the Android operating system. The CSAP_Mob App consists of a nine-part
series incorporating multimedia elements such as video stories, songs, documents, and TikTok, making it the first to use
TikTok for CSA prevention. The inclusion of TikTok-style short videos, story videos, thematic songs, narrated
PowerPoint slides, and the TANGKIS slogan was based on evidence that visually engaging, short-form, and familiar
media formats improve user engagement, attention retention, and message recall among youth.**>*

In Indonesia, about 40% of Generation Z children use TikTok, making the platform a major challenger to Meta’s
longstanding dominance in user engagement. Gen Z favors video-based and livestream content, which drives the
popularity of TikTok.*> The use of TikTok among younger generations has significantly shaped their behavior.*®
These multimedia elements were selected to cater to diverse learning styles (visual, auditory, and kinesthetic), enhance
motivation, and increase the likelihood of sustained behavior change. The combination of traditional and novel media
also aligns with the principles of Social Cognitive Theory by providing opportunities for modelling, reinforcement, and
repeated exposure to prevention messages.

At the same time, disparities in digital access and literacy remain a challenge in Indonesia, particularly in rural
communities. Although smartphone penetration is increasing rapidly, limited internet coverage and uneven digital
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literacy may hinder the equitable adoption of mobile health innovations. Addressing these contextual barriers is therefore
critical to ensuring the feasibility and scalability of technology-based interventions for child sexual abuse prevention. To
strengthen engagement, the app incorporated features inspired by popular social media platforms such as TikTok.
Evidence indicates that short, visually engaging, and interactive digital formats can enhance learning, motivation, and
retention, especially among younger users.

Research in 20192023 shows positive effects on parents’ and teachers’ knowledge, attitudes, and communication,*’
though its direct impact on children has yet to be studied. To improve CSA prevention, effective primary prevention
strategies are needed. The CSAP_Mob App aims to engage parents and teachers in enhancing children’s knowledge and
attitudes toward CSA prevention. This study analyzed the app’s impact on elementary school children’s knowledge and
attitudes through parent and teacher empowerment.

Methods

Study Design

This study utilized a cluster-randomized controlled trial design (cluster-RCT), with pre- and post-test assessments
conducted to compare two groups: an intervention group receiving education through the CSAP_Mob App and
a control group receiving standard school-based education. These assessments measured changes in knowledge and
communication practices among parents and teachers, as well as changes in knowledge and attitudes among students
resulting from the intervention. The research spanned four weeks, covering the pre-test, intervention, and post-test

phases.

Sample Size Estimation and Setting

The study was conducted in two elementary schools in Bandung Regency and two elementary schools in Sumedang
Regency, West Java, Indonesia, between March and December 2024. The location was chosen based on the high
incidence of CSA in West Java.” The inclusion criteria include: willing to be respondents, are parents who have
elementary school children in two elementary schools in Bandung Regency and two elementary schools in Sumedang
Regency (parents respondents), teacher in two elementary schools in Bandung Regency and two elementary schools in
Sumedang Regency (teacher respondents), children in elementary school children in two elementary schools in Bandung
Regency and two elementary schools in Sumedang Regency (children respondents), in good health, have a cellphone,
understand Indonesian, can read, willing to complete all study procedures and provide informed consent.

The sample size for parents and children was calculated using Cohen’s D formula with a standard power analysis of
0.80 and a significance level (a) of 0.05.*® The authors based their estimates on previous intervention studies, where the
mean for group 1 (M1) was 46.01 with a standard deviation (SD1) of 7.53, and the mean for group 2 (M2) was 42.73
with a standard deviation (SD2) of 7.78.>° Using Cohen’s D formula (1988),'°>® an effect size (ES) of 0.428 was
calculated. This ES value was then entered into the G*Power 3.1.9.7 program, which determined a required sample size
of 87. The sample size was rounded to 90 and was added by 27 to account for an anticipated attrition rate of 30%,
resulting in a final sample size of 117 participants for each group (intervention and control) across parents and children.

Stratified cluster random sampling was employed to select parents and children, resulting in a total of 212 child
participants (95 in the control group and 117 in the intervention group) and 207 parent participants (94 in the control
group and 113 in the intervention group). Total sampling was used for teachers, with 56 teacher participants (27 in the
control group and 29 in the intervention group). In total, the study included 475 participants.

Randomization

Each student and their parent who agreed to participate in the study were assigned a random number. Subsequently, 117
children and 117 parents were randomly allocated to either the intervention or control group using SPSS. The
randomization process was carried out by each homeroom teacher using a random number generator, which was assigned
to each student. The students or parents did not know which number they were assigned. Written consent was obtained
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from all participants. The participants remained unaware of their group assignment until just before the intervention
began. Since all teachers were included in the study, no randomization was conducted for them.

Blinding

The study was carried out in Bandung Regency and Sumedang Regency. In Bandung Regency, Kota Baru Elementary
School served as the intervention group, while Cangkuang Elementary School served as the control group. In Sumedang
Regency, Hegarmanah Elementary School was assigned as the intervention group, and Cikuda Elementary School as the
control group. There was no interaction between the schools or groups, as their locations were geographically distant
from one another.

Instrument

The research instrument for parents and teachers consisted of a questionnaire assessing knowledge and communication
practices, which was tested on 295 respondents (154 parents and 141 elementary school teachers) from 8 elementary
schools in Bandung Regency and 10 in Bandung City, West Java, Indonesia. The questionnaire demonstrated an item
correlation validity of 0.202-0.550 with a reliability test (Cronbach’s alpha) of 0.776 for knowledge and an item
correlation validity of 0.191-0.674 with a reliability test (Cronbach’s alpha) of 0.819 for communication practices.
The Parental and Teacher Knowledge Questionnaire consisted of 30 multiple-choice items developed based on CSA
prevention guidelines and previously validated instruments. Each correct answer was scored as “1” and each incorrect
answer as “0”, producing a total raw score ranging from 0 to 30. Parental and teacher communication practices were
measured using a 17-item Communication Practices Questionnaire, where each item was rated on a 4-point frequency
scale ranging from 1 = never to 4 = always. Negatively worded items were reverse-coded. Scores were summed to obtain
a total ranging from 17 to 68. The total score ranges from 0 to 100. Higher scores indicate better knowledge and more
positive communication practices.

In the children’s group, data collection used a questionnaire on knowledge and attitudes that had been tested on 20
respondents in elementary schools in Bandung Regency. The questionnaire had a content validity of 0.89 with
a reliability test (Cronbach’s alpha) of 0.66 for knowledge and a content validity of 0.218 with a reliability test
(Cronbach’s alpha) of 0.629 for attitudes. The Knowledge Questionnaire comprised 7 multiple-choice items, each scored
1 for a correct answer and 0 for an incorrect answer, yielding a total score of 0—7. Attitudes toward CSA prevention were
assessed using 11 multiple-choice items scored in the same manner (0—11). The total score ranges from 0 to 100, with
higher scores indicating better knowledge and more positive attitudes.

Study Intervention and Procedure
The intervention was the CSAP_Mob App, developed using behavioral theory and expert input (R&D approach,
Sugiono, 2015). Featuring interactive short videos and TikTok-inspired content tailored to the Indonesian context, the
app’s feasibility was validated by experts, and usability and acceptability were tested with 143 parents and teachers.
Participants were required to download the app, register, and log in before accessing any content. The app consisted
of nine sequential learning modules on key topics in CSA prevention. Advancement to the next module was permitted
only after completing the current one. The intervention lasted nine consecutive days, with one module assigned per day.
Daily reminders were sent via a dedicated WhatsApp group created by the research team. Upon completing the ninth
module, participants (parents and teachers) were instructed to submit a screenshot of their completion status in this group.
Although the app recorded log-ins and controlled sequential access, it did not yet feature an integrated back-end
analytics dashboard to automatically capture detailed engagement metrics such as time spent per module or frequency of
revisits. Consequently, engagement was monitored using a combination of in-app progression control, daily WhatsApp
reminders, and screenshot verification. Only participants who completed all nine modules were included in the analysis.
The app’s content covers key topics, including CSA prevention strategies, the appropriate age to begin CSA
education, identifying perpetrators or predators, the importance of communication between parents and teachers, and
breaking the cultural taboo surrounding CSA discussions, an aspect not commonly addressed in previous studies.
Additionally, the CSAP_Mob App features a discussion forum for CSA prevention-related conversations. By using
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this platform, parents, teachers, and children receive the same educational material without needing to meet at a specific
time or place. They can access CSA prevention content anytime, anywhere, without disrupting their daily activities.
Figure 1 shows features of the CSAP_Mob App for parents and elementary school teachers that have undergone content
validity testing and black box testing.

After obtaining ethical approval from the Universitas Padjadjaran Institutional Review Board (Ethical Committee
No. 783/UN6.KEP/EC/2024) by the Declaration of Helsinki, the researcher introduced themselves and provided all
respondents with a clear explanation of the study’s purpose, procedures, and their right to withdraw at any time.
Participants who agreed to take part were then asked to sign a written informed consent form.*® Each parent and teacher
received a briefing session that provided the necessary information regarding their participation, the purpose and
significance of the study, and their rights to participate. They carefully guided the participants in instructions on how
to fill out the questionnaire. Informed consent was obtained from the parent and teacher participants. In the case of child
participants, informed consent was obtained from their parents, and assent from the children was obtained verbally. The
respondents could leave the study at any time and decide not to respond to the question. The researcher kept the data of
respondents confidential.

Each participant received a unique code that they could use as their identifying number on all data collection forms.
The first page of the questionnaire included instructions on how to fill it out, while the second page contained
characteristic data. Along with the research team, parents and teachers completed the questionnaire. Parents, educators,
and children were asked to complete a questionnaire about their knowledge of CSA prevention (which had three possible
answers) and communication practices (which included four possible answers). Children were asked to complete
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a questionnaire about their knowledge of CSA prevention (which had two possible answers) and attitudes (which
included two possible answers). The study team oversaw the arrangement of the private room and seats to prevent
teachers, parents, and children from talking to each other while data was being collected. For children, data was collected
via a paper self-reported questionnaire for twenty minutes in the school hall. Teachers and parents who agreed to take
part in the study received products and phone credit. It was voluntary to participate. Every participant’s name was kept
anonymous. The participants in the study did not experience any physical or psychological harm.

Respondents were randomly assigned to the intervention and control groups. Tests were given to both the control and
intervention groups before and after the intervention. The pre-test was used to evaluate the base knowledge and
communication practices of parents and teachers, as well as the children’s base knowledge and attitudes. The flow
diagram of the study can be seen in Figure 2.

On the first day of the study, participants in the intervention group completed a pre-test before being instructed to
download the CSAP_Mob App on their Android devices. The app provided information and communication strategies
for preventing child sexual abuse (CSA). Over the next nine days, they received daily educational content through the
app, with one series per day. Teachers and parents were required to read and understand the theoretical material provided
in the app. The educational content was structured as follows:

Day 1: PowerPoint on “Sexual Violence Against Children”

Day 2: Cartoon video on “Prevention of CSA”
Day 3: PowerPoint on “Protecting Children from CSA”
Day 4: Cartoon video on “Prevention of CSA”

Enroliment
Parents and Students: Stratified Random Sampling
Teachers: Total sampling

Children Parents Teachers
(n=212) (n=207) (n=56)
[ RANDOMIZATION ] [ RANDOMIZATION ] [ RANDOMIZATION ]
/ \ "
Children Children Parents Parents Teachers Parents
Control Group Intervention Group Control Group Intervention Group Control Group Intervention Group
(n= 95) (n=117) (n= 94) (n= 113) (n-27) (n=29)
o
| : [
Pre-Test of Pre-Test of Pre-Test of
Knowledge and Attitudes Knowledge and Communication Practices Knowledge and Communication Practices
VI v y v
Standard practices Standard practices Standard practices
followed in CSAP_Mob App followed in CSAP_Mob App followed in CSAP_Mob App
their schools their schools their schools
S
2 . 4
Post-Test of Post-Test of Post-Test of
Knowledge and Attitudes Knowledge and Communication Practices Knowledge and Communication Practices
after 4 weeks after 4 weeks after 4 weeks

[\A ' /

Data Analysis ]

Figure 2 Flow diagram of the randomized controlled trial.
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Day 5: PowerPoint on “Parental and Teacher Intervention in CSA Prevention”
Day 6: Video song on “Allowed and Not Allowed Touch”

Day 7: PowerPoint on “Saving Children from Sexual Violence”

Day 8: TikTok video on the “TANGKIS Method”

Day 9: Informational video on “CSA Prevention”

For the next four weeks, parents and teachers were responsible for conveying the information they learned to their
children daily. Regular reminders were sent via a dedicated WhatsApp group to encourage engagement with the
CSAP_Mob App and ensure they shared the material with their children. After four weeks, the knowledge and
communication practices of parents and teachers were reassessed. Additionally, child participants completed
a questionnaire measuring their knowledge and attitudes toward CSA prevention before and after their parents and
teachers implemented the CSAP Mob App intervention. One month later, their knowledge and attitudes were
reassessed.

On the second day of the study, the control group took a pre-test before receiving CSA prevention education based on
the standard practices followed in their schools. This education was provided to teachers, parents, and children over four
weeks. After four weeks, a post-test was conducted.

The post-test for both the intervention and control groups included the same questions as the pre-test. It was
administered via Google Forms for parents and teachers, while children completed it on paper. Respondents were not
informed that the pre-test and post-test contained identical questions. The researcher ensured that all ethical research
principles were upheld to protect participants. Additionally, all respondents received merchandise and transportation
compensation. This study posed no risk of harm to participants and was registered with ClinicalTrials.gov under
Identifier: NCT06752265.

Statistical Analysis

A series of analyses was undertaken to evaluate the trial, including participant characteristics, homogeneity testing, pre-
and post-intervention mean scores, between-group comparisons, and effect size estimation. Raw pre- and post-test scores
were collected, verified, coded, and entered into SPSS version 24 for analysis. Descriptive statistics summarized
participants’ demographic data. Homogeneity between the two groups was assessed using the Chi-square test for
categorical variables and the Mann—Whitney U-test for numerical variables. Normality of pre- and post-test scores in
both groups was examined with the Kolmogorov—Smirnov test, which indicated non-normal distribution. Consequently,
the Wilcoxon signed-rank test was applied for within-group comparisons, while the Mann—Whitney U-test was used for
between-group comparisons and effect size estimation. Statistical significance was set at p < 0.05.

All analyses were performed according to the pre-specified study protocol, with children’s knowledge and attitudes as
the primary outcomes. Secondary analyses involving teachers and parents were exploratory. No formal statistical
corrections for multiple testing (eg, Bonferroni or Holm adjustments) were applied to avoid increasing the risk of
Type 1II error, given the relatively small number of hypotheses tested. Findings from secondary and exploratory analyses
should therefore be interpreted with caution and considered hypothesis-generating.

Results

Characteristics and Homogeneity Tests

The findings from these analyses provide important insights into participant characteristics, group comparability, and the
effectiveness of the intervention, as reflected in the changes in mean scores and effect sizes. In the children group, the
average age of respondents is 9 years or in their early teens, amounting to 65 children (30.8%). Most of the respondents
are female, amounting to 110 (51.9%). Most of the respondents, 139 children (65.6%), have never received information
about the CSA prevention song, whereas 141 respondents (66.5%) have received information about CSA prevention. The
complete data can be seen in Table 1.
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Among the parent group, most respondents were between 36 and 45 years old (late adulthood), predominantly female,
unemployed, had a high school education, and earned below the regional minimum wage (RMW). The majority had

Table 1 Characteristic Distribution and Homogeneity Test in the Children Group Year 2024 (n=212)

Variables Control Intervention Total p-value
(n=95) (n=117)
z % X % X %
Age (years)
7 6 6.3 4 34 10 | 48 0.799
8 I5 15.8 17 14.5 32 | 146
9 31 326 34 29.1 65 | 30.8
10 19 20.0 26 222 45 | 213
I 18 18.9 24 20.5 42 | 199
12 6 6.3 12 10.3 I8 | 86
Sex
Female 49 51.6 6l 52.1 110 | 51.9 1.000
Male 46 484 56 47.9 102 | 48.1
Have received information about CSA prevention song
No 65 68.4 74 63.2 139 | 65.6 | 0.520
Yes 30 316 43 36.8 73 | 344
Have received information on CSA prevention
No 33 347 38 325 71 | 335 0.841
Yes 62 65.3 79 67.5 141 | 66.5
Knowledge
Mean (SD) 80.30 (11.25) 79.61 (11.61) 212 | 100 0.835
Attitudes
Mean (SD) 88.71 (5.58) 88.34 (6.94) 212 | 100 0.380

Abbreviations: X, sum; CSA, child sexual abuse; SD, standard deviation.

previously received information on CSA prevention. The complete data can be seen in Table 2.

In the teacher group, most respondents were between 26 and 45 years old (middle and late adulthood), predominantly
female, had a university education, and earned above the regional minimum wage (RMW). The majority had previously

received information on CSA prevention. The complete data can be seen in Table 3.

Pre-Test and Post-Test in All Groups

The difference between pre-test and post-test in the children group can be seen in Table 4.

a) Knowledge

b)

Attitudes
The average pre-test attitude score in the treatment group was 88.34, while for the control group it was 88.71. The
average attitude score in the post-test treatment group was 98.83, while for the control group it was 96.65. The
results of the analysis showed that there was a significant difference in the average attitude score in the treatment
group (p = 0.001; a = 0.05) and control group (p = 0.001; a = 0.05).

The average pre-test knowledge score in the treatment group was 79.61, while that for the control group was 8§0.30.
The average post-test knowledge score in the treatment group was 94.63, while that for the control group was 87.37.
The results of the analysis showed that there was a significant difference in the average knowledge score in the
treatment group (p = 0.001; a = 0.05) and the control group (p = 0.001; a = 0.05) after the post-test period.

6350
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Table 2 Characteristic Distribution and Homogeneity Test in the Parent Group Year 2024

(n=207)
Variables Control Intervention Total p-value
(n=94) (n=113)
z % z % z %
Age (years)
17-25 (late teen) | 1.1 0 0.0 | 0.5 0.105
26-35 (early adult) 2 2.1 40 354 42 | 202
3645 (late adult) 42 | 447 62 549 104 | 50.2
46-55 (early elderly) 39 | 415 I 9.7 50 | 242
56-55 (late elderly) 8.5 0 0.0 39
65 (seniors) 2.1 0 0.0 1.0
Sex
Male 6 6.4 | 0.9 89 | 43.0 0.073
Female 88 | 936 112 99.1 118 | 57.0
Work
Unemployed 67 | 71.30 8l 71.7 148 | 71.5 1.000
Employed 27 | 2870 32 283 59 | 285
Education
No school 2 2.1 0 0.0 2 1.0 0.131
Elementary-Midschool 34 | 362 34 30.1 68 | 329
Highschool 49 | 52.1 73 64.6 122 | 589
University 9 9.6 6 53 15 72
Income according to RMW
< RMW 77 | 819 83 735 160 | 77.3 0.200
> RMW 17 | 18.1 30 265 | 207 | 22.7
Have received information on CSA prevention
No 17 | 18.1 16 14.2 33 | 159 0.564
Yes 77 | 819 97 85.8 174 | 84.1
Knowledge
Mean (SD) 71.8 (9.89) 72.9 (9.86) 0.424
Communication practices
Mean (SD) 78.0 (8.00) 77.6 (7.12) 0.729

Abbreviations: X, sum; RMW, regional minimum wage; CSA, child sexual abuse; SD, standard deviation.

Table 3 Characteristic Distribution and Homogeneity Test in the Teacher Group Year 2024 (n=56)

Variables Control Intervention Total p-value
(n=27) (n=29)
X % X % X %
Age (years)
17-25 (late teen) 5 18.5 3 10.3 8 14.2 0.849
26-35 (early adult) 7 25.9 9 31.0 16 | 286
3645 (late adult) 6 222 9 31.0 15 268
46-55 (early elderly) 6 222 5 17.2 11 19.6
56-55 (late elderly) 3 1.1 3 10.3 6 10.7
65 (seniors) 0 0.0 0 0.0 0.0
(Continued)
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Table 3 (Continued).

Variables Control Intervention Total p-value
(n=27) (n=29)
X % X % X %
Sex
Male 7 25.9 I 379 18 | 32.14 0.336
Female 20 74.1 18 62.1 38 | 67.86
Education
University 27 100 29 100 56 | 100 0.381

Income according to RMW
< RMW 12 | 444 14 483 26 | 4642 | 0774
> RMW I5 55.6 15 517 30 | 53.58

Have received information on CSA prevention

No 0 0.0 0 0.0 0 0.0 0.100

Yes 27 100 27 100 56 100
Knowledge

Mean (SD) 75.1 (9.75) 73.3 (8.68) 0.468

Communication practices
Mean (SD) 77.5 (7.05) 77.9 (6.40) 0.788

Abbreviations: %, sum; RMW, regional minimum wage; CSA, child sexual abuse; SD, standard deviation.

Table 4 Distribution of Average Pre-Test and Post-Test of
Knowledge and Attitude in Children Control and Intervention
Groups Year 2024 (n=212)

Variable Control (n=95) Intervention (n=117)
Mean SD p-value | Mean SD p-value
Knowledge
Pre-test 80.30 | 11.23 | 0.001* | 79.6l 1.6l 0.001*
Post-test | 87.37 | 13.16 94.63 8.12
Attitude
Pre-test 88.71 5.58 0.001* | 88.34 6.95 0.001*
Post-test | 96.65 5.15 98.83 6.60

Note: *Significant at p<0.05.
Abbreviation: SD, standard deviation.

The difference between pre-test and post-test in the parent group can be seen in Table 5.

a) Knowledge
The average pre-test knowledge score in the treatment group was 72.95, increasing to 84.45 in the post-test, while
the pre-test score in the control group was 71.84, increasing to 73.44 in the post-test. The results of the analysis
showed that there was a significant difference in the average knowledge score in the treatment group after the
post-test period (p = 0.001; a = 0.05), while in the control group, there was no significant difference in the average
knowledge score (p = 0.214; o = 0.05).
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Table 5 Distribution of Average Pre-Test and Post-Test of Knowledge and
Communication Practices in Parents Control and Intervention Groups Year

2024 (n=207)

Variable Control (n=94) Intervention (n=113)
Mean SD p-value | Mean | SD | p-value
Knowledge
Pre-test 71.84 | 9.89 0.214 7295 | 989 | 0.001*
Post-test 7344 | 10.69 84.45 | 8.87
Communication Practices
Pre-test 78.02 | 8.00 0.870 7765 | 7.12 | 0.015*%
Post-test 82.72 7.34 94.72 | 4.33

Note: *Significant a

t p<0.05.

Abbreviation: SD, standard deviation.

b) Communication practices

The average pre-test score for communication practices in the treatment group was 77.65, increasing to 94.72 in

the post-test, while for the control group it was 78.02, increasing to 82.72 in the post-test. The results of the

analysis showed that there was a significant difference in the average score of communication practice in the

treatment group (p = 0.015; a = 0.05), but there was no significant difference in the control group (p = 0.087; a =

0.05) after the post-test period.

The difference between pre-test and post-test in the teacher group can be seen in Table 6.

1) Knowledge

The average pre-test knowledge score in the treatment group was 73.33, increasing to 93.10 in the post-test, while

the pre-test score for the control group was 75.06, increasing to 80.74 in the post-test. The results of the analysis

showed that there was a significant difference in the average knowledge score in the treatment group after the
post-test period (p = 0.001; a = 0.05) and control (p = 0.025; o = 0.05).

Table 6 Distribution of Average Pre-Test and Post-Test of Knowledge
and Communication Practices in Teachers Control and Intervention
Groups Year 2024 (n=56)

Variable Control (n=27) Intervention (n=29)
Mean SD p-value | Mean SD p-value
Knowledge
Pre-test 75.06 9.75 0.025* 7333 8.68 0.001*
Post-test | 80.74 6.93 93.10 4.95
Communication Practices
Pre-test 77.50 7.05 0.936 77.99 6.40 0.001*
Post-test | 78.64 4.79 95.13 3.19
Note: *Significant at p<0.05.
Abbreviation: SD, standard deviation.
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2) Communication practices
The average pre-test score of communication practice in the treatment group was 77.99, increasing to 95.13 in the
post-test, while the pre-test score of the control group was 77.50, increasing to 78.64 in the post-test. The results
of the analysis showed that there was a significant difference in the average score of communication practice in
the treatment group (p = 0.001; o = 0.05) and the control group (p = 0.936; o = 0.05) after the post-test period.

The comparison of children’s knowledge and attitude between the intervention and control groups can be seen in Table 7.

In the pre-test, no statistically significant differences were found between the intervention and control groups in either
knowledge (p = 0.821, r = —0.01) or attitudes (p = 0.774, r = —0.02), indicating that both groups were comparable at
baseline. After the intervention, statistically significant differences emerged in both knowledge (p = 0.001, r=—0.31) and
attitudes (p = 0.001, p < 0.05, r = —0.34), representing medium effects according to Cohen’s criteria. These findings
suggest that the mobile application, combined with the involvement of parents and teachers, produced moderate yet
meaningful improvements in children’s knowledge and attitudes toward CSA prevention. The results highlight that the
intervention was not only effective in enhancing knowledge but also in fostering more positive attitudes—an essential
factor for sustaining preventive behaviours over time.

The comparison of parental knowledge and communication practice between intervention and control group can be
seen in Table 8.

Before the intervention, no statistically significant differences were observed between the control and intervention
groups in parental knowledge p = 0.288, r = —0.07) or communication practice (p = 0.677, r = —0.028). After the
intervention, parental knowledge showed a statistically significant difference (p = 0.001, r = —0.28), with higher post-test
scores in the intervention group, indicating greater improvement compared to the control group. In contrast, parental

communication practice remained statistically similar between groups (p. = 0.960, r = —0.003).

Table 7 Comparison of Children Knowledge and Attitude Between Intervention and Control Group Based
on Mann-Whitney

Variables Group N | Mean Rank z Mann-Whitney U p r

Knowledge pre-intervention | Control 95 107.44 | —0.226 5468.000 | 0.821 | 0.0l
Intervention | 117 105.74

Attitudes pre-intervention Control 95 105.43 | —0.288 5456.000 | 0.774 | 0.02
Intervention | 117 107.37

Knowledge post intervention | Control 95 87.42 | —4.564 3745.000 | 0.001* | 0.31
Intervention | 117 121.99

Attitudes post-intervention Control 95 91.13 | —4.935 4097.500 | 0.001* | 0.34
Intervention | 117 118.98

Note: *Significant at p<0.05; r effect size.

Table 8 Comparison of Parental Knowledge and Communication Practices Between Intervention and Control Group
Based on Mann—Whitney

Variables Group N | Mean Rank z Mann-Whitney U P r

Knowledge pre-intervention Control 95 99.23 | —1.063 4866.5 | 0.288 | —0.07,
Intervention | 112 108.05

Communication practice pre-intervention | Control 95 105.88 | —0.417 51415 | 0.677 | —0.028,
Intervention | 112 102.41

Knowledge post intervention Control 95 104.19 | —4.055 3585.5 | 0.001* | -0.28,
Intervention | 112 119.49

Communication practice post-intervention | Control 95 103.77 | —0.05 5298.5 | 0.960 0.003,
Intervention | 112 108.96

Note:*Significant at p<0.05; r effect size.
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Table 9 Comparison of Teachers Knowledge and Communication Practices Between Intervention and Control Group
Based on Mann—Whitney

Variables Group N | Mean Rank z Mann-Whitney U P r

Knowledge pre-intervention Control 27 29.83 | —0.593 355.,5 | 0.553 | —0,07
Intervention | 29 27.26

Communication practice pre-intervention | Control 27 28.13 | —0.165 381.5 | 0.869 | —0,02
Intervention | 29 28.84

Knowledge post intervention Control 27 16.80 | —5.208 75.50 | 0.001* | —0,69
Intervention | 29 39.40

Communication practice post-intervention | Control 27 1431 | —6.291 8.500 | 0.001* | —0,84
Intervention | 29 41.71

Note: *Significant at p<0.05; r effect size.

The comparison of teacher knowledge and attitude between the intervention and control groups can be seen in Table 9

Before the intervention, no statistically significant differences were found between the control and intervention groups in
either teacher knowledge (p = 0.553, r = —0.07) or communication practice (p = 0.869, r = —0.02). After the intervention,
significant differences emerged in both knowledge (p =0.001, r =—0.69) and communication practice (p = 0.001, r =—0.84), with
the intervention group achieving higher scores and demonstrating greater improvements than the control group.

Discussion

This study was conducted to test the CSAP_Mob App on students’ knowledge of CSA prevention by empowering
teachers and parents in implementing the intervention. The results showed a significant difference in children’s knowl-
edge and attitude scores related to CSA prevention after the intervention. This study found that the CSAP_Mob App with
parent and teacher empowerment helped improve children’s acquisition and retention of knowledge and attitudes.

The study results showed a significant increase in average pre- and post-test knowledge scores among parents and
teachers in the intervention group. In contrast, no significant change was observed in the control group. Between-group
comparisons confirmed that the intervention group achieved higher knowledge scores than the control group. Among
child respondents, both the intervention and control groups showed significant improvements in knowledge from pre- to
post-test, which may partly be explained by the Indonesian government’s concurrent implementation of a national CSA
prevention program in elementary schools, providing general information and awareness activities to students and
teachers. Such exposure likely contributed to the improvements observed in the control group. Nevertheless, the
intervention group demonstrated significantly greater gains in knowledge scores, highlighting the added effectiveness
of the CSAP_Mob application. The intervention group’s gains indicate that the mobile application, combined with active
parental and teacher involvement, provided additional, targeted benefits beyond those offered by the government
program. Baseline comparisons among children revealed no notable differences in knowledge between the intervention
and control groups, suggesting a comparable starting point. Following the intervention, the intervention group achieved
a moderate improvement in CSA prevention knowledge compared to the control group, corresponding to a medium effect
size, indicating that the mobile application reinforced by parental and teacher engagement was more effective in
enhancing children’s understanding of CSA prevention than the general information provided through the national
school program.

The CSAP_Mob App effectively increased knowledge among parents, teachers, and children in the intervention
group. Designed to educate and improve communication practices, the app helped parents and teachers absorb and relay
CSA prevention information to children. Children benefited both directly from the app and through guided learning from
familiar figures, enhancing their comfort and engagement. The significant knowledge improvement among parents and
teachers highlights the app’s effectiveness, reinforcing the role of education in positively shaping children’s knowledge,
attitudes, and behaviors.*'*> The CSAP_Mob App addresses barriers in CSA prevention, such as parents’ discomfort
discussing sexual topics, beliefs that sex education is inappropriate for children, embarrassment, reliance on religious
teachings, and shifting responsibility to peer groups, as reported by Wibowo (2014).** Zakiyah et al (2016) identified
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three main barriers to parental knowledge in sexuality education: discomfort in discussing the topic, perception that
children are not ready, and uncertainty about effective communication.** Wilson et al (2010) highlighted that discomfort
impedes effective communication about sexuality, which remains a taboo subject in Indonesian families.*> Zakiyah et al
further showed that many parents perceive early sexuality education as inappropriate or equate it with teaching sexual
relations.** The CSAP_Mob App overcomes these challenges by providing culturally tailored content aligned with
Indonesian values, making CSA prevention education more accessible and acceptable The app helps parents deliver sex
education using simple language and engaging methods such as videos, images, TikTok, and songs, making learning
appealing and cost-effective. Interactive formats enhance knowledge retention.*® Studies indicate that multimedia
approaches, including songs and videos,*’ effectively improve knowledge and attitudes. Web-based training further
expands access to CSA prevention education, overcoming time and geographic barriers.*®

The effectiveness of CSA prevention education depends on age-appropriate content and delivery methods.**-*°
Parents and teachers can employ various techniques in CSA prevention programs by engaging children as both active
and passive participants, with active participation involving direct engagement physically, verbally, or both, while passive
participation does not require direct involvement.*>>' The CSAP_Mob App enhances parents’ and teachers’ knowledge,
enabling them to transfer CSA prevention information effectively to children.

Significant improvements were observed in children’s attitudes toward CSA prevention in both the intervention and
control groups from pre- to post-test, with the intervention group showing a markedly greater increase. The increase in
the control group may be attributed to the recent implementation of the national CSA prevention program in elementary
schools by the Indonesian government, which provided general information and awareness activities to students and
teachers in both intervention and control schools. Gains in the intervention group, however, were directly linked to the
CSAP_Mob App, which leveraged social media as an educational tool to reinforce positive attitudes, highlighting its
value as a health education approach in the digital era.>> Comparative analysis confirmed a statistically significant
difference in post-intervention attitudes between the intervention and control groups. At baseline, no significant
differences were observed, confirming comparability. After the intervention, children in the intervention group demon-
strated substantial improvements, while the control group showed minimal change. These findings suggest that the
mobile application, combined with parental and teacher support, effectively fostered positive attitudes, which are crucial
for children to adopt and sustain preventive behaviors. Overall, these results underscore the importance of integrating
digital interventions with adult guidance to enhance knowledge and attitudinal readiness for CSA prevention.

Health education aims to promote health by enhancing knowledge to influence attitudes and behaviors.>® Its
effectiveness depends on methods, material quality, educators, and media selection.’® Each educational medium has its
strengths and limitations, making it essential to carefully select and adapt media based on the content, setting, and target
audience.”® Education can be delivered through conventional®® or technology-based approaches, with the internet
enabling broader access and overcoming geographical barriers.® This allows healthcare professionals to reach more
people, improving public knowledge and attitudes.

Educating children through social media platforms like the CSAP_Mob App is crucial, as they are the largest group of
internet users.”’ By training parents through the app, they can effectively educate their children, fostering engagement

and direct guidance. Social media is widely used in Indonesia,”®

making it a powerful tool for communication and
learning.>® The CSAP_Mob App provides an interactive, user-friendly, and engaging approach to CSA prevention,
aligning with key educational principles to positively influence attitudes and behaviors.

Parents and teachers in the intervention group significantly improved their communication practices, whereas no
changes were observed in the control group. The CSAP _Mob App contributed to these gains, supporting previous
findings that digital tools can facilitate preventive actions.®® Effective communication is essential for conveying CSA
prevention information to children. Among parents, within-group analysis revealed progress in communication practices
following the intervention; however, when compared with the control group, the difference was not statistically
significant, suggesting that improvements were insufficient to create a clear distinction between groups. Contributing
factors may include limited parent—child interaction time, cultural taboos around discussing sexual topics, and parents’
limited communication skills. These findings align with previous studies indicating that behavioral changes, particularly
in communication, often require more time than knowledge gains. Additional strategies, such as practical communication

6356 https: Journal of Multidisciplinary Healthcare 2025:18



Solehati et al

training, social support, and reinforcement of parents’ mentoring role, are recommended to maximize the intervention’s
impact. In contrast, teachers demonstrated significant improvements in communication practices both within the inter-
vention group and compared to the control group, reflecting the ease with which professional pedagogical skills can
integrate intervention materials into educational activities. Teachers’ confidence in addressing sensitive topics and their
professional role in child interaction make them key agents in CSA prevention, though sustained support through school
policies and ongoing training remains essential.

These findings relate closely to the fact that many parents hesitate to implement CSA prevention due to limited skills
or a lack of appropriate language.*> Effective communication is a key protective factor against CSA,°' enabling parents
to identify risks, set boundaries, monitor activities, and address concerns, thus strengthening prevention efforts.® Despite
societal and technological changes, 70% of Indonesian parents continue to use traditional parenting methods, according
to the Indonesian Child Protection Commission.®® Many parents feel uncomfortable discussing sex, resulting in hesitation
to educate their children. Research by Wibowo et al shows that most parents, despite recognizing its importance, have not
provided sexuality education even as children reach adolescence.*’ Modern parenting approaches emphasizing super-
vision, guidance, and strong parent-child communication are essential for CSA prevention.®*®> Tools like the
CSAP_Mob App help parents and teachers convey CSA-related information effectively, teach self-protection skills,
and educate parents on risk factors and prevention strategies, fostering safer home environments through monitoring,
open discussions, and careful caregiver selection.®®

Although mobile and digital interventions for CSA prevention have increased in recent years, the evidence base

67:68 rather than rando-

remains limited and heterogeneous, mainly focusing on feasibility, usability, or app evaluations
mized controlled trials. This study provides novel, context-specific evidence from Indonesia, where no integrated mobile
app has previously targeted children, parents, and teachers simultaneously. Findings align with previous mobile app-

based CSA prevention studies,>>®

reporting increases in knowledge, awareness, and protective behaviors. Unlike most
prior interventions focused solely on children, the CSAP_Mob App engages children, parents, and teachers simulta-
neously, reinforcing prevention messages across home and school settings. Cultural context remains central, as norms
such as discomfort discussing sexual topics and gendered communication patterns can limit direct knowledge transfer but
enable attitude change through modelling, empathy-building, and caregiver-led dialogue.

Finally, broader implementation of mobile-based CSA prevention programs in rural Indonesian settings faces
challenges such as limited internet connectivity, lower smartphone ownership, and variable technological literacy
among children, parents, and teachers, which may hinder access and engagement. To address these barriers, the
CSAP Mob App provides offline-accessible content, simplified navigation, and minimal text complexity, ensuring
usability across diverse literacy levels and bridging the digital divide.”® " While the integration of social media—inspired
features (eg, TikTok-style videos) enhanced engagement, the long-term effectiveness and sustainability of such
approaches require further investigation.

Despite these promising results, A methodological limitation of this study is the absence of an integrated back-end
analytics dashboard to capture detailed usage data, including time spent per module, number of log-ins, or frequency of
revisits. Although log-ins were tracked and sequential completion enforced, real-time automated analytics were unavail-
able during the trial. To ensure engagement and data credibility, multi-step verification strategies were implemented,
including mandatory registration, sequential module progression, daily WhatsApp reminders, and screenshot submission
of module completion. Only participants completing all nine modules were included in the analysis, reducing the risk of
partial exposure. Future iterations of the app will incorporate a back-end analytics dashboard to provide comprehensive
engagement tracking, enhancing the quality and robustness of subsequent evaluations.

Limitations

This study has several limitations. The CSAP_Mob app did not include an integrated analytics dashboard, so detailed
usage metrics (eg, time spent per module, frequency of log-ins) were not automatically captured. The power calculation
for sample size was based on children’s mean score, and it may not translate to parents’ or teachers’ knowledge
outcomes. Engagement verification relied partly on participant-submitted screenshots, which may be less precise than
automated tracking. The four-week intervention limits the assessment of the long-term sustainability of knowledge,

Journal of Multidisciplinary Healthcare 2025:18 hetps: 6357



Solehati et al

attitudes, and behaviors. Furthermore, this study did not incorporate qualitative perspectives, which could have provided
richer insights into participants’ experiences, perceptions, and contextual factors affecting engagement. Finally, the study
was conducted in two districts of West Java, Indonesia, which may limit the generalizability of the findings to other
regions with different cultural or digital access contexts.

Conclusion

CSAP Mob Application, a fully developed and functional Android-based CSA prevention tool, effectively improved knowledge
and attitudes among children while simultaneously engaging parents and teachers in the prevention process. The app’s sequential
learning modules, combined with daily WhatsApp reminders and screenshot verification, ensured high participant engagement
and data credibility. Despite the absence of integrated back-end analytics, this study demonstrates the feasibility and potential
impact of an integrated, culturally tailored mobile intervention for CSA prevention in Indonesia.

For future research, we recommend increasing the sample size to enhance statistical power and generalizability,
employing cluster randomization to reduce selection bias, extending the follow-up period to assess long-term sustain-
ability of outcomes, and including qualitative perspectives to gain deeper insights into participants’ experiences and
contextual factors. Additionally, future studies could explore the role of mobile technology in educational communica-
tion, examining how mobile applications can enhance parent-child and teacher-child interactions in learning contexts
alongside CSA prevention. Incorporating back-end analytics and broader accessibility features may further improve
engagement, effectiveness, and scalability of the mobile CSA prevention program.
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