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1. INTRODUCTION

Accidents and minor injuries frequently occur in schools, whether during teaching and learning
activities, sports, or extracurricular activities [1], [2]. These conditions require basic first aid skills across all
school components, including students. Prompt and appropriate first aid can prevent deterioration of the victim's
condition, facilitate early stabilization, and even save lives. Therefore, it is crucial to improve students'
understanding and skills related to first aid through various forms of effective education [3], [4].

The World Health Organization (WHO) emphasizes that first aid education should begin at school age
because adolescence is a developmental phase with high physical activity and a greater risk of injury [5], [6].
Field research shows that most students lack adequate knowledge of first aid procedures, such as treating
wounds, fainting, bleeding, and injuries resulting from accidents [7], [8]. Low student health literacy often
results in incorrect or non-compliant actions that do not adhere to basic safety principles.

Efforts to improve students' first aid knowledge are typically conducted through health education
methods [9], [10]. However, conventional lectures are considered ineffective because they do not encourage
active student involvement [11], [12]. Previous research has shown that students are better able to remember and
apply health material when the learning process involves direct experience and practical exercises [13], [14].
Therefore, choosing the right learning method is an important aspect to improve student understanding.

One method considered effective is health education simulation [15], [16]. Simulations provide students
with the opportunity to experience realistic situations, practice first aid steps, and develop rapid decision-making
skills [17]-[19]. This approach not only enhances cognitive knowledge but also strengthens students'
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psychomotor skills and confidence in dealing with emergencies. Therefore, simulations have the potential to be a
superior educational intervention compared to theoretical delivery alone [20], [21].

Previous research has shown that the use of simulations in health education can lead to significant
improvements in first aid knowledge and skills across various age groups [22], [23]. However, some studies have
also revealed that the effectiveness of simulations can be influenced by activity design, duration, and participant
readiness [24], [25]. Furthermore, research specifically evaluating the impact of health education simulations on
school students is still limited, particularly in the Indonesian educational context.

In the school context, providing simulation-based first aid education is highly relevant to helping
students understand emergency procedures holistically [26], [27]. This intervention also aligns with schools'
efforts to build a culture of safety (school safety) and increase student preparedness for accidents [28], [29].
Therefore, it is important to evaluate how health education simulations can impact students' first aid knowledge.

Based on this background, this study was conducted to analyze the effect of a health education
simulation on first aid on students' knowledge levels. The results are expected to contribute to the development
of more interactive and effective health learning strategies in schools. Furthermore, this research can serve as a
reference for teachers, healthcare workers, and policymakers in designing educational programs that better
prepare students for emergencies.

2. RESEARCH METHOD
2.1. Research Design

Experimental research designs are designed to assess how well an intervention can produce changes in a
defined outcome [30], [31]. There are several types of experimental research designs, including pre-
experimental, pure experiments, quasi-experimental, and single-subject designs. In a pre-experimental design,
the research involves only one group that receives a treatment throughout the research process [32], [33]. This
design does not provide a comparison group, so the results of the experimental group cannot be compared with
those of other groups. One form of pre-experimental design is a single-group pre-test and post-test design [34],
[35], in which measurements are taken before the treatment is administered and repeated after the treatment to
assess any changes.

In this study, the authors implemented a pre-experimental design with a single-group pre-test and post-
test model. This design was used to assess the effect of health education regarding first aid through a simulation
method on the knowledge level of students at YP Binaguna Private High School.

Table 1. One group pretest-posttest research design

0, X13 02
Description:
X : Intervention
o : Observation or Measurement of the Dependent Variable

2.2. Population and Sample

A population is the entirety of the individuals or cases targeted by the research [36], [37]. In this study,
the population used was all eleventh-grade science students at Binaguna Private High School, totaling forty-five.
The sample is a subset of individuals drawn from the population to represent the entire population. This study
used a total sampling technique, where all members of the population were used as samples [38], [39].
Therefore, the sample size for this study was forty-five individuals.

2.3. Research Instruments

Research instruments are tools used to collect data so that the entire research process can proceed
systematically and purposefully [40], [41]. In this study, the instrument used was a questionnaire. The
researchers used a questionnaire prepared by another party and obtained permission to use and distribute it to
respondents. The instruments in this study consisted of a health education instrument delivered through a
simulation method, as well as a knowledge instrument in the form of a questionnaire. Simulation learning was
used to provide health education to students regarding first aid, allowing interventions to be implemented using a
hands-on approach.

The knowledge instrument was compiled in the form of a questionnaire containing thirty-five questions
using the Guttman scale. Each question had two answer options: "yes" was scored one and "no" was scored zero.
However, for several negative questions, the scoring was reversed, with "no" being scored one and "yes" being
scored zero. Negative questions were found in items seven, thirteen, twenty-two, and thirty-five. Based on the
total score obtained, knowledge levels were categorized into three groups: good (24 to 35), adequate (12 to 23),
and poor (0 to 11). The instrument has undergone a reliability test and demonstrated excellent results, declaring
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it suitable for use without the need for retesting its validity. The instrument framework used in this study is as
follows:
Table 2. Instrument Grid

Variable Indicator Category Score
First aid and legal
requirements
Fainting victim
. Bites at%d sfingss Good 2435
Knowledge of first aid . Enough 12-23
Pmsopmg Poor 0-11
Choking
Wounds and bleeding
Fractures

2.4. Research Procedures

This research procedure was implemented through three main stages: the preparation stage, the
intervention implementation stage, and the final evaluation stage. During the preparation stage, the researcher
obtained permission from the school, prepared research instruments in the form of questionnaires [42], [43], and
prepared health education materials to be delivered using the simulation method. The researcher also scheduled
activities with the school to ensure the entire intervention process ran smoothly.

The next stage was the implementation of the intervention. Before the intervention began, the researcher
administered a pre-test to all students as a preliminary step to determine their level of knowledge regarding first
aid before administering the treatment [44], [45]. After the pre-test was completed, the researcher provided
health education through a simulation method for three days. Two sessions were presented each day, each lasting
fifteen minutes. The sessions covered the management of fainting, bites and stings, poisoning, choking, wounds
and bleeding, and broken bones. During the simulation, the researcher guided the students through the practical
steps systematically.

The final stage was the post-intervention evaluation. At the end of the session, the researcher conducted
a question-and-answer session to ensure student understanding and provided a demonstration to reinforce the
material. This evaluation lasted thirty minutes [46], [47]. Afterward, the researcher distributed a post-test
questionnaire to assess changes in knowledge levels following the intervention. The post-test took fifteen
minutes to complete. All collected data was then processed and analyzed to determine the impact of health
education through simulation methods on improving student knowledge.

2.5. Data Collection Techniques

The data collection technique in this study was carried out through several structured stages. In the
intervention phase, researchers provided health education on first aid using a simulation method. The simulation
was conducted over three days, with two sessions delivered each day. The materials covered the management of
unconscious victims, bites and stings, poisoning, choking, wounds and bleeding, and broken bones, with each
session lasting approximately fifteen minutes. During the simulation, researchers ensured that students followed
the practical steps to obtain comprehensive data related to the learning process [17], [48].

After all simulation materials were presented, researchers entered the next phase, post-intervention data
collection [49]. In the final session, researchers evaluated students' understanding by giving them the opportunity
to ask questions about the material. Researchers also conducted a re-demonstration to reinforce students'
memory and ensure that all material was conveyed accurately. This evaluation session lasted thirty minutes.
Next, researchers distributed a questionnaire as a post-test to measure students' level of knowledge after the
intervention [50], [51]. The questionnaire took fifteen minutes to complete. After completing the entire data
collection process, researchers continued the data processing process to achieve the stated research objectives.

2.6. Data Analysis

Data analysis in this study was conducted in two stages: univariate analysis and bivariate analysis [52],
[53]. Univariate analysis was used to describe the characteristics of each variable studied. At this stage, data
were presented in the form of frequency distributions to provide a general overview of the study variables.
Univariate analysis included a description of respondents' demographic data, such as initials, age, and gender.
Furthermore, this analysis was used to describe the level of student knowledge before and after health education
through simulation.

Next, bivariate analysis was conducted to assess the relationship or influence between two variables: the
health education intervention through simulation as the treatment variable and the level of student knowledge as
the outcome variable [54], [55]. This analysis aimed to determine whether there was a change in knowledge level
after the intervention. In this study, statistical testing was performed using the Wilcoxon test. This test is a
nonparametric analysis method used to assess differences in pre- and post-treatment values in non-normally
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distributed data. The results of this analysis serve as the basis for determining whether or not the health
education simulation on first aid had an effect on improving student knowledge.

3.  RESULTS AND DISCUSSION
3.1. Characteristics of Respondents at Binaguna Private High School

Table 3. Characteristics of Respondents at Binaguna Private High Schools (n=45)

No Characteristics Frequency Percentage (%)
1.  Gender
a. Male 10 22.2
b. Female 35 77.8
Total 45 100
2. Age
a. 15 Years 2 4.4
b. 16 Years 31 68,9
c. 17 Years 10 22.3
d. 18 Years 2 4.4
Total 45 100
Religion
3 a. Protestant 34 75.6
’ b. Catholic 5 11.1
c. Islam 6 13.3
Total 45 100
Ethnic group
4, a. Batak Toba 42 93.3
b. Javanese 3 6.7
Total 45 100

Based on Table 3 shows that the characteristics of respondents based on gender, age, religion, and
ethnicity. The characteristics of respondents based on gender are female as many as 35 people (77.8%). For age
characteristics, the most aged 16 years as many as 31 people (68.9%), while the characteristics of respondents
for religion are Protestant as many as 34 people (75.6%) and the characteristics for ethnicity are Batak Toba as
many as 42 people (93.3%).

3.2. Students' Knowledge Before Being Given Health Education Intervention Using Simulation Methods
at Binaguna Private High School

Table 4. Respondents' knowledge before being given health education using the simulation method at Binaguna
Private High School (n=45)
Pre-Intervention
F %
1. Good 2 4.4
2. Enough 15 33.4
3. NotEnough 28 62.2
Total 45 100

No Knowledge

Based on Table 4, data shows that before the health education intervention, the characteristics of
respondents' knowledge were lacking, namely 28 people (62.2%), and respondents who had sufficient
knowledge were 15 people (33.3%) and respondents who had good knowledge were 2 people (4.4%).

3.3. Knowledge of male and female students after being given health education intervention using the
simulation method at Binaguna Private High School

Table 5. Respondents' knowledge after being given health education intervention using the simulation method at
Binaguna Private High School (n=45)
Post Intervention

No Knowledge

f %
L. Good 36 80.0
2. Enough 7 15.6
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3.  Not enough 2 4.4
Total 45 100

After the intervention, data was obtained that 36 respondents (80.0%) had good knowledge, 7
respondents (15.6%) had sufficient knowledge, while 2 respondents (4.4%) had insufficient knowledge.

3.4. The Influence of Health Education Simulation on First Aid on the Level of Knowledge of Students at
Binaguna Private High Schools

Table 6. The Effect of Health Education Simulation on First Aid on the Level of Knowledge of Students at
Binaguna Private High Schools

Knowledge F  Mean Std. Deciation Sig. (2-tailed)
Before Intervention 45 11.44 5.255 P=0.001
After Intervention 45 27.33 6.571 )

Based on Table 6, the average knowledge of respondents before the health education intervention was
11.44 (poor), with the categorization of knowledge levels ranging from 0-11 (poor), 12-23 (sufficient), and 24-35
(good), while after the intervention it was 27.33 (good). The standard deviation before the intervention was
5.255 and the standard deviation after the intervention was 6.571, with a p-value of 0.001. This indicates that
respondents' knowledge before and after the health education intervention with simulations for students at
Binaguna Tanah Jawa Private High School increased, with a good criterion. Therefore, there was a significant
influence between the pre-intervention and post-intervention health education simulation intervention on first
aid.

Factors influencing knowledge include education, occupation, experience, age, culture, interests,
exposure to information, and mass media. A person's education influences their perspective on the environment
and the learning process to acquire knowledge [56], [57]. Work is a means of acquiring true knowledge. Another
factor that influences a person's ability to acquire knowledge is internal factors, which include physical and
spiritual factors. Internal factors include the physical and spiritual. Physical factors refer to the person's own
body, while spiritual factors include psychological, intellectual, psychomotor, and affective and cognitive states
[58], [59]. Extrinsic factors include rewards, a conducive environment, and engaging learning activities.

Prior to this first aid health education intervention, many respondents (62.2%) lacked knowledge,
particularly regarding first aid for poisoning. This was because the majority of respondents had never received
direct first aid health education and also lacked information about first aid. Respondents only acquired
knowledge from print and electronic media, and respondents had never read about first aid repeatedly. This
resulted in respondents not remembering what first aid actually was. Therefore, to improve respondents'
knowledge, the researchers provided a first aid health education intervention using a simulation method aimed at
increasing respondents' knowledge.

Education influences responses to external sources. Highly educated individuals respond more
rationally to incoming information. Higher education makes a person more likely to obtain information, both
from others and from the mass media. Knowledge is closely related to education, and it is expected that someone
with a higher education will have a broader knowledge base [60], [61]. Characteristics are closely related to
education, where it is expected that someone with higher education will have broader knowledge. Learning
motivation based on Uno's opinion (2008) can be classified as follows: the existence of desire and wish to
succeed, the existence of encouragement and need in learning, the existence of hopes and ideals for the future,
the existence of appreciation in learning, the existence of interesting activities in learning, the existence of a
conducive learning environment.

Based on the results obtained, respondents' knowledge after the intervention was categorized as poor (2
respondents, 4.4%), and sufficient (7 respondents, 15.6%). This was due to a lack of curiosity, evident when
respondents were not serious and focused during the activity and were still playing around during the first aid
simulation. However, respondents' knowledge was generally good, and there was an increase after receiving
health education using the simulation method [62], [63]. This was due to the respondents' sensory process of
understanding an object, of which first aid education was the object. Another factor that increased respondents'
knowledge was that first aid education was new and attracted respondents to participate [64], [65]. This was
evident during the activity, where respondents were enthusiastic and asked many questions about first aid.
Therefore, first aid education using the simulation method can be used as an intervention to increase knowledge.

In this study, first aid education was delivered to respondents using the simulation method. This allows
first aid material to be acquired through the sensory process, which is the process of becoming aware. This is
obtained through this method, resulting in respondents' knowledge of first aid increasing after the health
education. A study conducted with 45 students at the Binaguna Tanah Jawa Private High School found an
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increase in first aid skills after health education interventions. These results indicate a significant impact of
health education and simulation methods on the knowledge of students at the Binaguna Private High School.

Health knowledge influences behavior as a medium-term outcome of health education [66], [67]. Health
behavior, in turn, influences improvements in public health indicators as an outcome of health education. The
focus of the counseling concept is on changing the behavior of the target population to achieve health, especially
in cognitive aspects that are in line with expectations (knowledge and understanding of the target population).
Therefore, the knowledge of the target population is aligned with expectations.

This is also in accordance with the factors that influence knowledge, where education is one of the
factors that influence education, where the respondent's education is high school, and work is also a factor that
influences knowledge, where the results obtained show that Binaguna High School students only focus on
working as students. Age also influences the knowledge factor, where the average age of respondents is 15-18
years old, so their age is classified as an age that is easy to remember and understand an object or lesson. Interest
and experience are also factors that influence knowledge according to the results obtained that students' interest
and experience in first aid simulations are very high, where there is a significant change in the level of
knowledge from before and after the intervention of health education interventions, and the surrounding culture
is a plantation culture area so that students really need lessons or simulations on first aid handling.

In a study that has been conducted on class XI science students at Binaguna Private High School
regarding health education using the simulation method on knowledge, the results showed that there was an
increase in respondents' knowledge, indicated by an increase in average scores after the health education
simulation intervention on first aid and compared to the scores before the intervention. This is also supported by
the methods and tools used when conducting health education with the simulation method, where researchers use
power point in delivering material where the power point material is made with clear image and color designs so
that students are serious in following the health education simulation, accompanied by simulations that are
directly practiced by researchers so that it is very interesting to see and practice first aid methods in certain
situations. And when the practice is carried out directly, students are very enthusiastic about practicing the
actions carried out by researchers, so that the health education simulation runs very smoothly.

The results of this study have important practical implications for the development of health education
in school settings. The significant increase in student knowledge after the intervention indicates that the
simulation method is effective as an active learning strategy that can enhance student preparedness in emergency
situations. The short-term impact of this study is an increase in students' cognitive understanding of first aid,
which has the potential to encourage more appropriate and safe emergency response behaviors in the school
environment. More broadly, the implementation of simulation-based health education can support efforts to
establish a school safety culture and improve student health literacy as part of injury prevention and initial
accident response.

However, this study has several limitations that require consideration when interpreting the results.
First, the pre-experimental design with a single group without a control group limits the study's ability to draw
strong causal conclusions, as increased knowledge cannot be fully separated from the influence of other external
factors. Second, the relatively small sample size, limited to a single private school with homogeneous respondent
characteristics, limits the generalizability of the study results to a broader student population. Third, the
measurements focused only on knowledge and were conducted over a relatively short period of time, thus failing
to reflect the sustainability of knowledge or long-term changes in first aid behavior and skills.

4. CONCLUSION

Based on the results of a study of forty-five respondents regarding the effect of health education
simulations on first aid on the level of knowledge of students at Binaguna Private Senior High School, several
important findings were obtained. Before the intervention was given, the majority of students, namely sixty-two
point two percent, had a level of knowledge that was still classified as poor. After being given health education
through the simulation method, almost all students, namely eighty percent, showed an increase so that they were
in the good knowledge category. The results of the analysis using the Wilcoxon test showed a p-value of zero
point zero zero one which was below the significance limit of zero point zero five. This finding indicates that
there is a significant effect of health education simulations on first aid on increasing the level of knowledge of
students at YP Binaguna Private Senior High School, Tanah Jawa, Simalungun Regency. Therefore, further
research is recommended using a quasi-experimental or experimental design with a comparison group, a larger
sample size, and further evaluation to assess knowledge retention and the impact on students' practical skills.
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