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INTRODUCTION 

The 4th industrial revolution is denoted by technical devel-
opment. The advent of artificial intelligence (AI) is known to 
be the greatest innovation for humanity and is therefore ex-
pected to have profound impact on our life [1,2]. Further-
more, AI refers to systems or machines that imitate human 
intelligence to perform tasks and can self-heal based on col-
lected information, especially in learning [2]. They also re-
ported that students’ lack of interest and motivation in learn-
ing was influenced by monotonous and less varied learning 
media. 

One application of the AI technology is chatbot technolo-
gy. Chatbots are natural language processing software pro-
grams that use AI [3] and are designed to mimic human con-
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versations through text [4]. Chatbots interact with users [5] 
for understanding questions faster, provide efficient answers, 
and extract critical information from large user-defined data-
sets to improve timing [3,6]. In addition, with the recent 
changes in educational paradigms, various learning modali-
ties have emerged. This has been further stimulated by the 
COVID-19 pandemic, and teachers are considering alterna-
tives to conventional learning environments [7]. Thus, they 
can be used to develop learning media as presenters of inter-
active and interesting educational areas by increasing user 
engagement [1,4,8]. With a rapidly growing trend in educa-
tion, chatbots have been adopted as educational agents [1,5]. 

Violence, which is prevalent worldwide, refers to intense 
and severe power that causes injury or destruction [9]. Vio-
lence against elementary school students is a serious and 



persistent social problem in South Korea [10]. According to 
the Korean Ministry of Education's 2021 School Violence Sur-
vey, elementary school kids (ages 9 to 11) were more likely 
than middle and high school students to suffer violence [11]. 
A pressing problem is that school violence is not just a one-
time incident but is continuous and is increasingly becoming 
a common behavior in schools [12]. 

Considering the seriousness of violence, each elementary 
school runs a school violence prevention education program 
as part of its formal education [11]. Most programs aimed at 
preventing school violence are taught through face-to-face 
instruction and self-report measures. However, it is unclear 
whether this approach is effective. Additionally, there are 
other limiting conditions, such as the number of students per 
teacher, lack of instructors’ pedagogical knowledge of the 
question, and limited class time [7,11,13]. To overcome this 
barrier, a reliable and practical educational modality is re-
quired to assist teachers in facilitating students’ effective and 
efficient participation in learning activity [14]. 

Today's students, known as Generation Z, have grown up 
in a digital environment surrounded by computers, the inter-
net, and smartphones [4]. Digital tools have become an inte-
gral part of students' lives in this generation, resulting in 
their superior dexterity with technological devices compared 
to previous generations [3]. New educational methods that 
suit the preferences of younger generations have distinct ad-
vantages over conventional teaching and learning approach-
es [15]. Interacting with chatbots in a human-like manner ap-
pears to positively contribute to providing support and infor-
mation [2,4]. Furthermore, students who are unable to ask 
questions can find answers to their queries at any time of the 
day with the assistance of chatbots, which supplement teach-
ers [3]. Additionally, chatbots have the potential to encourage 
students to ask questions, even when the topic is difficult, 
such as school violence [16]. 

Therefore, research on chatbot applications is considered 
valuable. However, research on chatbots that applies it to ed-
ucational programs for elementary school students is in its 
infancy, and the development of chatbots t is limited [16]. 
Therefore, it is necessary to develop a chatbot for school vio-
lence prevention (C-SVP) to prevent school violence effec-
tively. Thus, it is a practical guideline to help children live a 
safe school life by preventing and reducing violence among 
elementary school children. 

This study develops a C-SVP that can be used to provide 
helpful information for elementary school students. The ob-

jective of this study is to a) develop a C-SVP, b) test the valid-
ity of the developed C-SVP with the help of experts, and c) 
identify the satisfaction of elementary school students. 

METHODS 

Ethical statements: This study was approved by the Institutional 

Review Board (IRB) of Hallym University (No. HIRB-2023-037). In-

formed consent was obtained from all participants.

1. Study Design 

This methodological study developed a C-SVP for elemen-
tary school children. The reporting of this study was based 
on the Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) reporting guidelines [17].  

2. Study Procedure  

To achieve study objectives, only the analysis, design, and 
development (ADD) phase of Seels and Richey’s analysis, 
design, development, implementing, and evaluation (AD-
DIE) model [18] was applied as the developmental method 
(Figure 1). The reason we adopted this model was that it was 
the most suitable for this study as it helps to develop the 
chatbot by reviewing existing literature and analyzing the 
students’ awareness of chatbots. Further, it reflects opinions 
through formative evaluation and feedback from a group of 
experts (computer program developers, teachers, and child 
health nursing professors) and students who will use the de-
veloped chatbot. 

1) Analysis phase 
In this phase, an analysis of the learner’s needs and the 

learning environment is required. We searched literature re-
lated to school violence prevention in children published in 
the last 10 years using keywords such as “school violence 
prevention,” and “chatbot” from April to June, 2022. We con-
ducted preliminary research to identify students’ awareness 
of the use of chatbots for school violence prevention [13]. In 
total, 215 fifth- to sixth-grade students were surveyed be-
tween July 1 to July 22, 2022 at school using a self-reported 
questionnaire consisting of 22 items. From the results, it was 
noted that the students perceived chatbots positively as indi-
cated by the mean score of 3.43±0.83 out of 5 points. 
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To analyze the educational environment, students’ smart-
phone ownership rate required to use a chatbot was investi-
gated. We identified whether the students had used the Ka-
kaoTalk application. As shown by the survey of the use of 
Internet services in 2023 Youth statistics [19], all elementary 
school students had smartphones, installed the KakaoTalk 
app, and used it for text messaging. 

2) Design phase 
In the design phase, the Attention (A), Relevance (R), Con-

fidence (C), and Satisfaction (S) (ARCS) theory on teaching 
strategies [20] was used to construct the contents of the 
C-SVP. The intent was to compose emoticons or letters to at-
tract students’ attention (A), and the content was related to 
students’ actual experiences of school violence to induce in-

terest (R). In addition, students were provided with informa-
tion that could be easily understood, thus making them feel 
confident about preventing and coping with school violence 
and satisfied with the answers from the chatbot (C and S). 

Chatbot design is a core step in its development [21]. Based 
on natural language processing that uses AI, chatbots answer 
questions using a database that is already stored and avail-
able (Figure 1) [21]. Therefore, chatbots with abundant 
knowledge can improve their response accuracy [6,21]. Con-
sidering the elementary learner’s cognitive level [22], the 
content should be kid-friendly texts with attractive features, 
such as a human-like appearance using empathy and humor, 
small talk with tips, and referrals to websites or other re-
sources. 

Figure 1. The process of develop a chatbot for school violence prevention (C-SVP) among elementary school students according to the ADDIE mod-
el. ADDIE, analysis, design, development, implementation, and evaluation.

Goal

• To develop a Chatbot for school violence prevention (C-SVP) among elementary school student

Analysis

Design

Development

• Analysis of learner's needs, learning environment of children 
-Literature Review "school violence, prevention", "chatbot". 
-Students' awareness of the use of a chatbot with 22 items (N=215) 
-Smartphone ownership rate

• Apply ARCS theory
• Q&A Chatbot

-Natural Language Processing (NLP)
-User friendly interface

• Using Kakao Talk dialogue flow
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• Formative evaluation of C-SVP
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- Validity test by 10 elementary school students

*A: Attention
R: Relevance
C: Confidence
S: Satisfaction

A

C

R S

Kyung-Ah Kang, Shin-Jeong Kim, Byoung-doo Oh et al. | 47

https://doi.org/10.4094/chnr.2023.054

www.e-chnr.org



48 | Development of a C-SVP among elementary school students

Child Health Nurs Res, Vol.30, No.1, January 2024;30(1):45-53

www.e-chnr.org

3) Development phase 
The main content was developed using KakaoTalk (Figure 

1). A basic conversation structure was created using user-cre-
ated nodes, where each unique node represented a specific 
scenario of the dialogue. When designing a specific scenario 
for each conversation, the data must be built into various 
sentence structures or formats for questions and answers [23]. 
The software platform was based on the dialogue flow in 
which the children were free to ask any questions to a chat-
bot, and the conversation started by the students (Figure 2). 
The KakaoTalk screen was designed with clear colors, fonts, 
and font sizes that are easily noticeable for elementary school 
students. The text uses simple and easy-to-understand words 
that match the reading level of elementary school students. 
The themes were classified into the following: (1) the defini-
tion of violence, (2) the type of violence that students may ex-
perience, and (3) Questions and Answers (Q&A).  

Formative evaluation includes obtaining adequate infor-
mation and using it as the groundwork for further develop-
ment [18]. A group of experts, including three child health 
nursing professors, three elementary school teachers, two 
health teachers, and two computer program staff, were re-
quested to verify the validity of the contents regarding work, 
scope, contents, and infrastructure. The content validity in-
dex (CVI) consisted of nine items using a 4-point Likert scale 

(1=not relevant, 2=somewhat relevant, 3=quite relevant, 
4=highly relevant). 

The satisfaction questionnaire regarding C-SVP was devel-
oped based on Davis [24] technology acceptance model, 
which explains the behavior of accepting new technologies. 
It consisted of 10 items in terms of professionalism, useful-
ness, ease of use, trustworthiness, and interest in the devel-
oped program, using a 4-point Likert scale (1=strongly dis-
agree, 2=mildly disagree, 3=mildly agree, and 4=strongly 
agree). After obtaining permission from the elementary 
school principal and class teacher, informed consent forms 
were collected from 10 students and their parents on school 
letter. We introduced 10 students (six girls and four boys) to 
the developed C-SVP and allowed them to use it for approxi-
mately 30 minutes. Following this, a satisfaction question-
naire was administered to them on October 14 to 15, 2023. 
Each student’s satisfaction level was assessed by checking 
their degree of satisfaction. In this study, Cronbach’s alpha 
for reliability was .76. 

RESULTS 

1. A Chatbot for School Violence Prevention among 
Elementary School Students 

In this study, a C-SVP was developed following the algo-
rithm in Figure 2. We built a prototypical chatbot, developed 
C-SVP using social network, and deployed KakaoTalk chan-
nel using key words like “School Guardian Angel.” The final 
C-SVP is shown in Figure 3. 

▪  Opening mind: Students who wer e curious about school 
violence could access C-SVP through KakaoTalk. When 
the students enter the “School Guardian Angel” on Ka-
kaoTalk, the bot asks “Are you curious about the school 
violence?” 

▪  Start: At the same time, “ definition of violence,” “types 
of violence,” and “Q&A” message would appear. By 
clicking on it, the user’s content is displayed. 

▪  Definition of school violence: This section helps students 
understand school violence by providing an accurate 
definition, including what school violence is and what 
behaviors constitute school violence. 

▪  Types of violence: Related content was shown with pic-
tures corresponding to each type to increase Attention. 
Each type of violence includes physical violence, verbal 

ANSWER
A chatbot interface to provide immediate information

OUTCOMES

Natural Language Processing Semantic analysis

Predictive analysis Search engine

Student ask a question

START

Chatbot design

PROCESS

Figure 2. Flow of chatbot design for school violence prevention.
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violence, extortion, coercion, bullying, sexual violence, 
and cyberviolence. If they wanted to know more, they 
could click on the item and an explanation would be pro-
vided separately. 

▪  Q&A: In this part, it consists of a question and an appr 
opriate answer. When the students ask a question regard-
ing school violence prevention, a C-SVP (School Guard-
ian Angel) recognizes key words and provides an answer. 

The number of questions was not limited. The chatbot’s 
answers came from information already stored, including 
various cases that are common among children of this 
age. Cases that frequently occur among elementary 
school students make them Relevant. Additionally, sug-
gestions on preventing violence could help them gain 
Confidence in preventing violence. In addition, while ex-
periencing school violence, organizations providing on-

Figure 3. Screenshot of developed a chatbot for school violence prevention.

Opening Mind

Types of school violence

Start

Example: how to report 

Definition of school violence

Q & A
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line reporting, phone reporting, and counseling services 
provided a link, so that if they clicked on it immediate 
help could be sought. 

2. Formative Evaluation 

In the validity test of the expert group, the CVI scores 
ranged from 0.90 to 1.00, with an average of 0.97, indicating 
that the developed C-SVP was suitable [25]. Thus, the C-SVP 
was verified to be valid.  

The evaluation targeted elementary school students who 
would use the developed “School Guardian Angel” chatbot 
and was conducted in September 20, 2023, at school during a 
class hour (Table 1). Satisfaction with the developed C-SVP 
showed a total mean score of 3.51 (standard deviation 
[SD]=0.29) at 5 (Table 1). The mean scores for the five subcat-
egories were professionalism, 3.57 (SD =0.44); usefulness, 
3.50 (SD=0.28); ease of use, 3.71 (SD=0.48); trustworthiness, 
3.36 (SD=0.47); and interest 3.14 (SD=0.37). 

Based on formative evaluation, the developed C-SVP was 
considered appropriate for elementary school students. 

DISCUSSION 

There is no doubt that the younger generation is shifting 
towards technology and will continue to grow [2]. Chatbots 
are computer programs designed to conduct automated con-
versations with users. They are equipped with knowledge of 
specific domains and are intended to achieve particular goals 
[16]. Ibrahim et al. [15] reported that the younger generation 
showed a preference for computer technology in learning. 

Education using chatbots is personalized and can enhance 
their satisfaction [26]. 

This C-SVP was based on an educational modality com-
posed of prevention information regarding school violence 
that occurs in various situations and assumes that it would 
contribute to the safety and health of children. In this study, 
we used the analysis, design, and development phases of the 
ADDIE model to develop a C-SVP. In each phase, a literature 
review was conducted and expert opinions were obtained. 
Keller’s ARCS theory [27] was also applied to help users pro-
vide optimal information and stimulate the active explora-
tion of the unknown or curious things. In this theory, Atten-
tion was used by focusing C-SVP on the start to achieve a 
goal, and Relevance was applied to provide the experiences of 
various cases around elementary school students’, thus en-
couraging the students to think for themselves. Confidence 
made users believe that they are successful at preventing 
school violence when they are prepared with sufficient infor-
mation. Satisfaction refers to feeling a sense of accomplish-
ment by answering questions, and its importance is that it 
motivates the use of C-SVPs. 

In addition, as Doi et al. [23] pointed out, preparing a ques-
tion list for creating a chatbot is a labor-intensive task. There 
was a problem of looking up sentences in the Q&A database. 
We also generated other related questions from the Q&A da-
tabase. Chatbots based on user preferences and needs are 
lacking [4]. Therefore, this study developed a C-SVP that can 
be directly utilized not only for children but also in the edu-
cational field to help teachers educate elementary school stu-
dents in the context of rapidly increasing childhood school 
violence. 

Table 1. Elementary School Students’ Satisfaction with the Developed Chatbot for School Violence Prevention (N=10) 

Sub category Questions on satisfaction (4-point Likert scale) Each item Sub-total
Mean SD Mean SD

Professionalism 1. The C-SVP quickly answered the questions I asked. 3.43 0.53 3.57 0.44
2. The C-SVP solved exactly what I was curious about. 3.29 0.48

Ease of use 3. The contents of the C-SVP are easy to understand. 3.29 0.48 3.50 0.28
4. Using the C-SVP is easy. 3.71 0.48
5. I think this C-SVP is important. 3.86 0.37

Usefulness 6. The information provided by the C-SVP was helpful for me. 3.43 0.78 3.71 0.48
7. I think this C-SVP will help prevent school violence. 3.86 0.37

Trustfulness 8. The information provided by the C-SVP is trustworthy. 3.43 0.78 3.36 0.47
9.  I think it would be good if education would be conducted using 

this C-SVP in school.
3.29 0.48

Interest 10. The information provided by the C-SVP is interesting. 3.14 0.37 3.14 0.37
Total 3.51 0.29

C-SVP, chatbot for school violence prevention; SD, standard deviation.
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A chatbot works on recognition and uses natural process-
ing languages to serve user queries [21]. Chatbot algorithms 
use question and answer trees to handle various student sit-
uations and encourage meaningful responses with quick 
analysis of their inquiries [14]. To be acquainted with the 
types of questions the students ask in relation to school vio-
lence, the researchers consulted a list of 319 anonymized 
words and put them into the C-SVP. 

Formative evaluation is a process of ensuring validity by 
verifying a developed program on a small number of partici-
pants to determine whether it can be applied in the field; it is 
conducted before the actual implementation of the devel-
oped program to verify its effectiveness. Formative evalua-
tion consists of two processes: collecting the opinions of a 
group of experts, and conducting a preliminary survey on a 
small number of people to whom the evaluation will be ap-
plied [18]. Through this, the applicability of the program was 
judged, and its validity was secured. In previous studies on 
the prevention of violence in children, evaluations such as 
validity and satisfaction during the process were uncommon 
[28]. 

This study was conducted through a satisfaction survey 
targeting 10 elementary school children belonging to the 5th 
and 6th grade and showed scores above the midpoint score. 
According to Wilson and Marasoiu [2], chatbots are particu-
larly needed in this sensitive domain given that violence pre-
vention is appropriate. In a study conducted by Topal et al. 
[3] targeting 5th grade elementary school science students 
showed that the students reported positively and additional-
ly stated that they would like to use chatbot activities in other 
courses. 

Chatbots increase user engagement, attention, and interest 
[4]. For Generation Z, chatbot applications can be an effective 
educational modality to attract them to the learning-teaching 
environment, including preventing violence. According to 
the results of this study, it can be concluded that students 
perceived the chatbot as a guide to help them learn topics 
outside the classroom. Chatbots have been found to be good 
assistants for learning outside the classroom [3]. 

Elementary school teachers can utilize and integrate the 
developed C-SVP as material in effective media that can 
stimulate and challenge students to learn about it. If teachers 
cannot adapt to technical advances in education, the learning 
process will continue to be carried out conventionally. Teach-
ers need to focus on creating and enhancing program refer-
ences for more effective and productive education. In this re-

spect, this study contributes to teachers’ efforts in using chat-
bots as learning media. 

Specifically, the students were satisfied that the chatbot 
was fast, accurate, easy to use, interesting, and trustworthy. 
Rebelo et al. [29] emphasized that one of the most prominent 
advantages of chatbots is accessibility. Chatbots could have a 
more instrumental function to assist elementary school stu-
dents with ambiguities and difficulties with applications. 
Furthermore, one of the main features of a chatbot is that it 
provides a technical link for the user [30]. A study conducted 
on 5th grade elementary school students [3] reported that the 
experimental group reported a positive impact on their on-
line learning experience due to the chatbot applications. Stu-
dents found the chatbot to be useful, enjoyable, and it in-
duced eagerness to use it for other courses. Additionally, it 
provided helpful assistance for learning outside the class-
room, allowed them to repeat the course without referrals, 
and increased the reliability of the chatbot's responses [4]. 

The C-SVP developed in this study may be considered a 
practical tool to prevent violence in children, and efforts 
should be made to disseminate it in schools. The C-SVP can 
be expanded to other developmental stages. Additionally, 
since the contents and methods for school violence preven-
tion can change according to the times, social demand, and 
emergence of new technologies, they need to be continuously 
upgraded to meet each need. Thus, the significance of this 
study is that the developed C-SVP provides a foundation for 
promoting the health of elementary school students by pro-
viding information that is appropriate and interesting to the 
target population. 

This methodological study has several limitations. First, to 
develop the C-SVP, we used the ADD phase of the ADDIE 
model instead of the entire phase. Further studies are needed 
to investigate the effectiveness of C-SVPs as a learning mo-
dality, and the outcomes of C-SVPs should be evaluated. Sec-
ond, this study verified the developed C-SVP, which cannot 
be generalized because a formative evaluation was per-
formed with a small number of elementary school students. 
Therefore, verification through continuous interventional re-
search on elementary students across various regions is rec-
ommended. Third, C-SVP provides information by finding 
answers based on keywords asked by users, so it cannot pro-
vide answers that the user wants or answer questions about 
content that are not asked. Finally, it should periodically 
check whether it adequately answers users’ questions, in-
cludes new content, and corrects errors if found. 
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CONCLUSION 

This study developed a chatbot for violence prevention 
among elementary school students. We expect that this will 
contribute to the prevention of violence among elementary 
school students. Further studies to examine the effectiveness 
of C-SVPs are needed to generalize and expand among chil-
dren by continuously updating the chatbot based on user 
feedback. Thus, more acceptable chatbots with increased us-
ability and educational efficacy should be developed. 
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