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Abstract

Background: Cardiac arrest is an emergency condition that requires immediate, rapid, and
appropriate assistance, as delays can worsen the condition and increase mortality rates. Knowledge
and skills in cardiopulmonary resuscitation (CPR) are important to apply in various social settings,
including among school students. Early education is expected to improve these skills.

Method: This study is a quasi-experiment with a pre-test and post-test design on two intervention
groups, involving 80 students selected using cluster sampling. Data were collected via
questionnaires and skill assessment sheets and analyzed using the Wilcoxon and Mann-Whitney
tests.

Results: CPR education significantly improved knowledge and skills in both groups (p < 0.001). The
Mann-Whitney test revealed a difference in skill effectiveness, with the simulation method having a
mean rank of 46.23, higher than the video method's 34.78 (p-value = 0.027). Meanwhile, there is no
difference in knowledge between simulation and video (p-value=0.327)

Conclusion: CPR education significantly improved high school students’ knowledge and skills in
both the simulation and video groups. While there was no significant difference in knowledge
outcomes between the two methods, simulation was more effective than video in improving students’

CPR skills.
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INTRODUCTION

Cardiovascular disease (CVD) is the
leading cause of death worldwide (1). One of
the most common cardiovascular diseases is
cardiac arrest, which is characterized by
sudden loss of consciousness, respiratory
arrest, and no pulse. This condition is caused
by a lack of blood supply to the brain, which,
if not treated immediately, will lead to organ
failure and death (2,3). Cardiac arrest is a
medical emergency that requires immediate,
prompt, and appropriate assistance because
if it is not treated immediately, it can cause
other problems that worsen the condition and
increase mortality rates (4).

The 2023 Indonesian Health Survey
(SKI) on heart disease in all age groups,
based on doctors' diagnoses, shows that
Indonesia has a rate of 0.85% with a total of
877,531 individuals affected. In Jambi, the
incidence of heart disease is 0.47% and will
continue to increase if the lifestyle and social
environment of the community remain poor. In
addition, the majority of heart disease patients

die before receiving specialist help, especially
in cases of cardiac arrest. The first aid that
can be given in cases of cardiac arrest is
chest compressions or cardiopulmonary
resuscitation (CPR) (5).

Cardiopulmonary resuscitation (CPR) is
a first aid measure performed to restore and
maintain the function of vital organs such as
the heart and lungs in cases of cardiac arrest
and respiratory arrest (6). This assistance
involves applying pressure to the chest area
or chest compressions and opening the
airway (7). Chest compressions on cardiac
arrest victims have been proven to reduce
mortality rates; chest compressions, as a form
of basic life support, should be performed until
medical assistance arrives (8). This is a
particular concern for each country to
increase public knowledge regarding CPR (9).

Based on previous research and
recommendations from the American Heart
Association (AHA), children aged 15 years
and above are ready and able to receive
knowledge related to CPR because it can give
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them confidence and have a positive
influence in dealing with situations that require
CPR (10). High school students are at an age
where, when given proper stimulation, their
curiosity, memory, and motivation will
increase. This is inseparable from the learning
process they undergo in the school
environment (11).

The AHA guidelines state that cases of
out-of-hospital cardiac arrest (OHCA) occur
more frequently at home, and teenagers who
generally still live at home with their families
are expected to be first responders in
administering CPR at home and at school
(10). CPR simulation training conducted as
early as possible opens up greater
opportunities for adolescents to play a role
and reduce dependence on health services,
so that the positive impact is not only received
by the students themselves but also by
victims and health services (12).

Research by Nikmah, conducted in
Bandung at Karya Pembangunan Margahayu
High School with a sample of 10th and 11th
grade students, showed that before the
intervention, the majority of students (62%)
did not have sufficient knowledge and skills or
were lacking (2). Another study conducted by
Susilo at the State Vocational High School 1
Bawen, Semarang, showed that the level of
knowledge and skills of students was
categorized as not good enough, as
evidenced by the average score, which was
still below 80 (13). Therefore, CPR education
is needed in every school as a form of student
awareness and involvement in reducing
mortality rates and increasing knowledge and
skills related to CPR (14)

Knowledge and skills are the result of an
object observed through the five senses,
thereby obtaining knowledge (15). Actions
based on knowledge and skills can improve
the effectiveness and quality of work in certain
fields (16). The ability to provide first aid, such
as performing chest compressions or helping
someone who is having difficulty breathing,
can make a big difference before professional
medical help arrives, it is necessary to
conduct CPR-related learning in the form of
training and education (17). Education is an
effort made by a person to influence others

Comparison of simulation and video based CPR
education on high school students’ knowledge and skills

with the aim of increasing knowledge about a
particular subject (15). The subject or topic to
be discussed is then adapted to the media to
be used. One media format that supports
increased knowledge of CPR is simulations
and videos (18).

Simulation is an effective learning
method for improving individuals' knowledge
and skills in handling emergency situations,
such as cardiac arrest or respiratory arrest
(19). Through simulation, participants can
practice directly in situations that resemble
real-life scenarios, so that they better
understand the steps that must be taken
quickly and accurately, such as chest
compressions and artificial respiration (12).
With repeated practice and constructive
feedback, simulation helps participants
memorize CPR procedures and increases
their confidence in providing first aid (20).

In addition to simulations, improving
students' knowledge and skills can also be
done using video media, because videos are
a form of audio and visual information
delivery. The videos shown demonstrate the
procedures or steps for performing CPR to
restore heart and lung function. The use of
CPR educational videos is very useful
because it can clarify the concepts and
techniques that participants must master,
facilitate visual understanding of the
movements, and improve retention and skills
in performing life-saving actions quickly and
effectively (21).

However, there has been no research
specifically examining the level of knowledge
and skills of students in Jambi Province
regarding CPR. In fact, one of the efforts
nurses can make to reduce mortality rates
due to cardiac arrest is through providing
appropriate education to students. Therefore,
the purpose of this study is to determine the
most appropriate and effective educational
media for improving students' knowledge and
skills regarding CPR.

METHOD

This study is a quasi-experimental study
with two groups. Group 1 received an
educational intervention using the simulation
method, while Group 2 received an

Riset Informasi Kesehatan, Vol. 15, No. 2 (May 2026)

179



Rani Alviana, Yosi Oktarina, Andika Sulistiawan

intervention using videos. The study was
conducted at SMA N 1 and SMA N 10 Jambi
City for two weeks in April 2025.
Measurements were taken twice, namely
before the intervention (pre-test) and after the
intervention (post-test). The population in this
study consisted of 11"-grade students,
totaling 718. The sample size was determined
using the Lameshow formula with a standard
normal value (z) of 0.1 (1.64) and a margin of
error (d) of 10% (d=0.1). To minimize the
dropout rate, the number of respondents
needed to be increased by 15%, resulting in
39.70 respondents per group, rounded up to
40, for a total of 80 respondents. The
sampling technique used in this study was
cluster sampling.

The inclusion criteria for this study were
11"-grade students who had never
participated in CPR training and were willing
to participate as respondents. The exclusion
criteria for this study were students who did
not complete the consent form, students who
did not fill out the consent form, and students
who were absent. The instrument used to
measure  knowledge level was a
questionnaire  derived  from  previous
research, which was then modified and tested
for validity at SMA N 4 Kota Jambi, with the
validity test results exceeding the table r
(0.329), indicating that the questionnaire was
valid.

Research on the simulation group was
conducted to assess students' knowledge and
skills regarding Cardiopulmonary
Resuscitation (CPR).

In the video group, participants watched
an educational video on CPR procedures with
a duration of approximately 15—-20 minutes.
The video demonstrated the steps of basic life
support, including assessment of
responsiveness, calling for help, checking

Comparison of simulation and video based CPR
education on high school students’ knowledge and skills

practical abilities. Measurements were carried
out using a pre-test and post-test design, in
which students were evaluated before and
after receiving intervention in the form of a
simulation. The meetings were held twice
within a week, so that significant changes in
students’ knowledge and skills could be
observed after participating in continuous
simulations.

Meanwhile, the group that used videos
as an educational tool aimed to improve
students' knowledge and skills related to
cardiopulmonary resuscitation (CPR). The
instruments used included questionnaires to
measure cognitive aspects and  skill
assessment sheets to evaluate students'
practical abilities. The evaluation used a pre-
test and post-test design to compare results
before and after the intervention.

The research activity took place in two
meetings over one week, with the aim of
obtaining a more measurable picture of the
effectiveness of using video media in
improving students’ knowledge and skills. The
pre-test and post-test results were processed
to obtain categories of good (=80%), fair (60-
79%), and poor (<60%). Furthermore, a
normality test was conducted, and the results
indicated that the data were not normally
distributed; therefore, the data table
presented the median, IQR, min-max, Cl, and
p-value. To assess the effect of the media, the
Wilcoxon and Mann-Whitney tests were used
to compare the media.

This study was approved by the Health
Research Ethics Committee of the Faculty of
Medicine and Health Sciences, number
1120/UN21.8/PT.01.04/2025, ratified on April
17, 2025.

RESULTS
Table 1. Frequency Distribution Of

breathing, and performing chest _Characteristics Of Grade XI Students (N=80)

compressions. After the video screening, a Crhia;ime Descriptio S'”C;;“a“o” (\3/Irdeo
short question-and-answer session was Sties - OUE’,/O - Ouﬁ’)/o
conducted t’o clarify the material and ensure  “Genger  Mmale 20 50 20 50
participants’ understanding of the CPR Female 20 50 20 50
procedure Total 40 100 40 100
The instruments used were  Age 12 zeafs 115 327-55 125 . ?5

: H ears . .
questionnaires to measure knowledge ano! 17 Years 22 50 23 575
skill assessment sheets to assess students Total 20 100 40 100
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It is known that the total number of
respondents was 80, grouped into a
simulation group of 40 respondents and a
video group of 40 respondents. The
characteristics of the respondents were
divided into male and female with an equal
number of 20 students (50%, 50%) aged 15-
17 years, dominated by 17-year-old students
(60%). The total number of respondents in the
video group was 40, with the characteristics
of the respondents divided into males and
females with an equal number of 20 students
(50%, 50%) aged 15-17 years, dominated by
17-year-old students (57.5%).

Table 2. Frequency Distribution of Knowledge
and Skills Before and After Education

Level of Simulation Video Group
Knowledge Group
(Before) f % f %
Good 0 0 2 5
Fair 21 52.5 29 72.5
Poor 19 47.5 9 22.5
Total 40 100 40 100
Knowledge f % f %
Level (After)
Good 37 92,5 30 75
Fair 3 7.5 10 25
Poor 0 0 0 0
Total 40 100 40 100
Skill Level f % f %
(Before)
Good 0 0 0 0
Fair 0 0 0 0
Poor 40 100 40 100
Total 40 100 40 100
Skill Level f % f %
(After)
Good 34 85 31 77.5
Fair 6 15 8 20
Poor 0 0 1 2.5
Total 40 100 40 100

Comparison of simulation and video based CPR
education on high school students’ knowledge and skills

The level of knowledge possessed by
most respondents in the (simulation) group
before the RJP education intervention was in
the adequate (52.5%) and poor (47.5%)
categories. The level of knowledge
possessed by most respondents in the (video)
group before the RJP education intervention
was in the adequate (72.5%) and poor
(22.5%) categories.

Based on Table 2, the level of
knowledge possessed by most respondents
in the simulation group after the CPR
education intervention was in the good
category (90%). The level of knowledge
possessed by most respondents in the video
group after the CPR education intervention
was in the good category (75%).

The skills possessed by most
respondents in the simulation group before
the CPR education intervention were in the
poor category (100%). The skills possessed
by most respondents in the video group
before the CPR education intervention were
in the poor category (100%). It is known that
the skills possessed by most intervention
respondents after the CPR education
intervention using the simulation method were
in the good category (85%). The skills
possessed by most respondents in the video-
on group after the CPR education intervention
using video media were in the good category
(77.5%).

Table 3. The Effect of Basic Life Support Education on the Level of Knowledge and Skills in CPR

Knowledge n Median IQR Min Max Cl p value
Low. Up.
Simulation
Pre-test 40 60.00 25 20-75 51.87 61.13 P <0.001
Post-test 40 85.00 10 75-100 83.16 88.09 P <0.001
Video
Pre-test 40 67.50 15 35-80 61.44 68.81 P <0.001
Post-test 40 85.00 13 75-100 81.43 86.32 P <0.001
Skills
Simulation
Pre-test 40 33.30 5 25-36 31.68 33.96 .001
Post-test 40 88.80 11 69-100 85.39 90.36 .001
Video
Pre-test 40 33.30 3 25-33 30.61 32.52 .001
Post-test 40 84.70 10 64-94 81.30 86.39 .001
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The Wilcoxon test showed a
significant  improvement in  students’
knowledge after CPR education in both the
simulation and video groups (p < 0.001).
These findings indicate that both simulation-
based and video-based CPR education were
effective in increasing students’ knowledge

The Wilcoxon test also showed a
significantimprovement in CPR skills after the
intervention in both groups (p < 0.001). This
indicates that both educational methods were
effective in improving students’ practical CPR
skills.

Table 4. Comparison of Media on

Knowledge and Skill Levels

Variable N Mean Sum P-
Rank Of value
Ranks

Knowledge

Simulation 40 42,99 17195 0.327

Video 40 38.01 15205

Skill

Simulation 40 46.23 1849.0 0.027

Video 40 34,78 1391.0

Based on the Mann-Whitney test,
there was no significant difference in
knowledge between the simulation and video
groups (p = 0.327). This finding indicates that
both educational methods were similarly

effective in improving students’ CPR
knowledge.
However, there was a significant

difference in CPR skills between the two
groups (p = 0.027). The simulation group had
a higher mean rank than the video group,
indicating that simulation was more effective
than video-based education in improving
students’ CPR skills.

DISCUSSION

The results of this study indicate that
both media used are equally effective in
improving knowledge and skills. However,
based on the comparison test results, it was
found that simulation is a more effective
learning method than video to improve the
skill.

Simulation is a learning or training

method that mimics real conditions,
situations, or processes in a controlled
manner, through direct demonstration,

physical models, or digital media, with the aim

of providing practical experience without
incurring real risks (10). Through simulation,
students can learn skills, understand
procedures, and hone their decision-making
abilities safely, making it effective across
fields such as education, health, the military,
and industry (10).

The effectiveness of simulation is
influenced by the stage of information
reception, which prioritizes practice based on
previous theory or material, giving students
the opportunity to experience situations
directly involving all five senses. This
increases curiosity, the desire to try, and the
urge to start doing what they know, so that the
theory or material obtained previously can be
immediately put into practice rather than just
imagined (10). This enables students to obtain
information more quickly and minimizes
differences in perception (17).

Video is a visual medium that displays a
series of moving images, often accompanied
by sound, used to convey information,
messages, or entertainment in an interesting
and easy-to-understand manner (22). In the
context of learning, videos serve as an
educational tool that combines audio and
visual elements to help students understand
the material more clearly, increase their
interest in learning, and facilitate the delivery
of concepts that are difficult to explain with
only text or static images (23).

When receiving information through
videos, students may not be able to maximize
their learning due to a lack of interactive
engagement with the presenter. However, the
direct actions shown in the video that
correspond to the theory or material
presented earlier reinforce  students'
understanding. Even though it cannot be
done directly, the images shown in the video
can stimulate curiosity and a more intense
thinking process, Therefore, students’
thinking process does not stop at
understanding the theoretical material but
also extends to visualizing how the CPR
procedure should be performed in real
situations. This study is consistent with the
findings of Metrikayanto et al. (24) which
showed that both the simulation method and
self-directed video had an effect on students’
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CPR knowledge and skills. In addition, no
significant difference was found between the
simulation method and self-directed video in
terms of CPR knowledge, attitudes, and skills
among high school students.

The simulation method was found to be
more effective than video in improving
students' knowledge and skills. Simulation
allows students to actively perform CPR
steps, receive immediate feedback, and
correct mistakes during practice. This active
involvement may strengthen psychomotor
learning and increase confidence in
performing CPR. Meanwhile, using video
provides visual and auditory information but
does not allow students to practice the
procedure directly. Therefore, although both
methods improved knowledge, simulation
was more effective in improving CPR skills.

The results of this study can serve as a
reference for nurses in efforts to reduce
mortality rates and dependence on hospital
health services. Interactive education using
simulation methods can be an option for
nurses in improving students' knowledge and
skills in the school environment

CONCLUSIONS

CPR education using both simulation
and video-based methods was effective in
improving high school students’ knowledge
and skills. There was no significant difference
between the two methods in improving
knowledge, indicating that both methods were
similarly effective for cognitive outcomes.
However, simulation was significantly more
effective than video-based education in
improving CPR skills. Therefore, simulation
can be recommended as a more appropriate
educational method for enhancing practical
CPR skills among high school students
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