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ABSTRACT 

Background: Current data shows that most cases of cardiac arrest occur outside 

the hospital, the mortality rate is almost 90%. Indonesia is in second place in the 

Asian continent after the Philippines with 317,000 people suffering from heart 

disease.Objective:  The purpose of this study was to determine the effect of 

providing education and simulation of hand-only CPR on the level of skills 

through the self-Directed Video method and simulation in students of SMA 

Muhammadiyah Tambak-Banyumas.Method: The method used is Quasi 

Experimental with a pre-test and post-test control group design approach. The 

instrument used in this study was an observation sheet to measure the level of 

skills about hand-only CPR.Result: The results of the study showed the effect 

of differences in the comparison of the self-directed video and simulation 

methods on hand-only CPR skills with a posttest value of self-directed video 

79.00 and simulation 70.00. Con c lu s i on:  This shows that training using the 

self-directed video method has a greater effect on hand-only CPR skills 

compared to the simulation method in students of SMA Muhammadiyah 

Tambak-Banyumas. 
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Introduction 

Cardiac arrest is a common, unexpected event 

that can cause rapid death. Cardiac arrest is a 

condition in which the heart suddenly stops 

functioning due to the loss of electrical 

activity in the heart and is accompanied by 

respiratory arrest1. Victims who experience 

cardiac arrest will receive limited blood and 

oxygen flow so that it is inadequate for the 

blood and oxygen needs of the brain and 

muscles, this will result in sudden death when 

the heart's electrical system does not function 

and the heart rhythm becomes abnormal2. 

Most cardiac arrests occur outside the hospital 

and are generally not known3. 

According to Yasin et al., (2020) the 

death rate due to out-of-hospital cardiac arrest 

Out-Of-Hospital Cardiac Arrest is a problem 

that occurs in today's health. Cardiac Arrest is 

an emergency from heart disease, Global 

statistics show 9.4 million deaths from 

cardiovascular disease each year, with 45% of 

these being caused by coronary heart disease. 

This figure is expected to continue to increase 

to 23.3 million by 20305. Cardiac arrest occurs 

when heart function stops suddenly. This can 

happen to people who have never had a 

cardiac arrest before. Cardiac arrest occurs 

very quickly after signs and symptoms 

appear5. Activity or rest can cause cardiac 

arrest. In addition, sufferers who have a 

history of heart disease or not can also 

experience cardiac arrest. However, sufferers 

who have a risk of heart disease are more 

susceptible to cardiac arrest6. 

Heart disease in the Asian continent is in 

first place, which is around 712.1 thousand 

people. In the Southeast Asian continent, the 

Philippines is in first place, which is around 

376.9 thousand people and for Indonesia, it is 
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in second place with 371.0 thousand people 

for heart disease sufferers7. The World Health 

Organization (WHO) recommends two hours 

of CPR training for children aged 12 years and 

over as an effective way to improve CPR 

skills. In contrast, Taiwan, Canada, many 

states in the United States, and several 

European countries have made CPR training 

mandatory in their schools8. 

According to Darwati and Setianingsih 

(2020) Adolescents are one of the groups of 

lay people, Lay people who first find cardiac 

arrest victims need to know hand-only CPR so 

they can help until officers arrive and take 

over. In reality, lay people's knowledge of 

hand-only CPR is still low. According to 

research by Aaberg et al (2014), it was stated 

that most high school students' knowledge of 

hand-only CPR was low before receiving 

BHD training. Students need to be given hand-

only CPR training for victims of cardiac 

arrest.. 

Salah satu perawatan yang paling penting 

ketika seseorang mengalami henti jantung 

adalah Cardiopulmonary Resusitation (CPR), 

juga dikenal sebagai tindakan pompa jantung. 

CPR adalah teknik penyelamatan orang yang 

terindikasi henti jantung memungkinkan 

peningkatan harapan hidup dengan 

memberikan kompresi pada dada sampai 

korban kembali ke kondisi normal. American 

Heart Association (2020) menyatakan bahwa 

tingkat keberhasilan penanganan henti jantung  

meningkat jika tindakan CPR dilakukan lebih 

awal. Penundaan satu menit memiliki tingkat 

keberhasilan 98 persen, penundaan tiga menit 

memiliki tingkat keberhasilan 50 persen, dan 

penundaan sepuluh menit memiliki tingkat 

keberhasilan hanya 1 persen. Oleh karena itu, 

penanganan penolong masyarakat awam dan 

tenaga medis yang mampu menjalankan 

percobaan secara mandiri saat henti jantung. 

Diperlukan pelatihan untuk dapat 

meningkatkan jumlah penolong OHCA 

melalui metode simulasi dan self directed 

video12. 

One of the most important treatments 

when someone experiences cardiac arrest is 

Cardiopulmonary Resuscitation (CPR), also 

known as heart pump action. CPR is a 

technique for saving people who are indicated 

for cardiac arrest, allowing for increased life 

expectancy by providing chest compressions 

until the victim returns to normal. The 

American Heart Association (2020) states that 

the success rate of cardiac arrest treatment 

increases if CPR is performed early. A one-

minute delay has a 98 percent success rate, a 

three-minute delay has a 50 percent success 

rate, and a ten-minute delay has a success rate 

of only 1 percent. Therefore, the handling of 

lay rescuers and medical personnel who are 

able to carry out experiments independently 

during cardiac arrest. Training is needed to be 

able to increase the number of OHCA rescuers 

through simulation methods and self-directed 

videos12. 

Self Directed Video is one of the good 

learning methods that can be used to increase 

the number of cardiac arrest rescuers. This 

method is effective for conducting learning 

and allows the community to learn 

independently through video displays 

containing hand-only CPR action training in 

the videos presented. The advantage of the 

Self Directed Video method is that they can be 

used by the community. Lay people who only 

watch Hand Only CPR training videos in 

simulations are more likely to perform 

resuscitation compared to people who have 

never seen the training video13. Introduction to 

hand-only CPR is done through self-directed 

videos and simulations to prevent situations 

that indicate respiratory arrest or cardiac arrest 

both before and after the incident. The goal of 

CPR is to reduce the number of deaths due to 

cardiac arrest14. Basic Life Support (BLS) 

Knowledge if you only know the theory 

without doing simulation training, then the 
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skills are not trained when facing a real 

disaster or emergency15. 

The only CPR training method 

recognized in Indonesia today is simulation, 

which is used by both the general public and 

professionals. The advantage of the simulation 

method is that it is more interactive because 

the trainer and the public can ask questions 

and pay attention directly. The disadvantage 

of the simulation method is that it requires a 

lot of time and a large space, so the audience 

must set aside time to come to the training13. 

According to research Syaifuddin K et al 

(2023), students at an Islamic boarding school 

in Lumajang, East Java, experienced 

significant changes in their knowledge and 

skills after participating in Hand-only CPR 

training at the Islamic boarding school16. 

The novelty of the research conducted is 

to compare 2 learning methods, namely self-

directed video and simulation to measure 

students' skills in hand-only CPR training 

which is only conducted abroad and with 

better simulation results compared to the self-

directed video method, therefore the 

researcher is interested in trying to conduct 

research comparing the 2 methods in 

Indonesia. 

Based on a preliminary study conducted 

on August 20, 2024 to 10 students, they said 

that so far they did not know about hand-only 

CPR and had never received counseling and 

training on hand-only CPR. Of the 10 high 

school students interviewed, data was 

obtained that 50% of them said they wanted to 

help victims of cardiac arrest but they did not 

know what to do. This shows that their level 

of skills regarding hand-only CPR is still very 

low. The purpose of this study was to 

determine the skills of Muhammadiyah 

Tambak-Banyumas High School Students 

before and after learning using the self-

directed video and simulation methods, 

because these two methods are often used in 

learning in the world of health. The main 

purpose of this training is to improve student 

skills. Student skills in hand-only CPR are still 

not good enough and tend to be lacking 

according to several studies. Research 

conducted in Malang showed that 31% of 

respondents had poor CPR skills, and only 

13% had good skills in hand-only CPR20. 

Based on the introduction described 

above, the researcher is interested in 

conducting a study comparing two methods, 

entitled "Comparison of Self-Directed Video 

and Simulation Methods on CPR Hand-Only 

Skills Among Students at SMA 

Muhammadiyah Tambak-Banyumas." The 

researcher hopes that this study will contribute 

to the development of learning methods and 

CPR hand-only training, as well as improve 

students' skills in providing proper first aid to 

cardiac arrest victims. 

Materials and Methods 

Study Design 

This study employed a quantitative method 

with a quasi-experimental design using a two 

control group pretest-posttest design. The 

purpose of this design was to identify cause-

and-effect relationships and compare the 

effectiveness of two training methods in 

improving hand-only Cardiopulmonary 

Resuscitation (CPR) skills. The study was 

conducted on two groups: the first group was 

trained using a self-directed video method, 

while the second group used simulation with 

the innovative SIKOMJARU 

(Cardiopulmonary Compression Education) 

tool. 

Sample 

This study involved 60 students from 

Muhammadiyah High School Tambak, 

Banyumas, selected using the total sampling 

technique. The sample was equally divided 

into two groups of 30 students each. The first 

group underwent training through the self-

directed video method, while the second group 
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used direct simulation with the SIKOMJARU 

innovation tool. 

Data Collection Technique 

CPR skill data were collected using an 

observation sheet developed based on eight 

standard operating procedures (SOPs) from 

the 2020 American Heart Association (AHA) 

guidelines. Assessments were conducted 

before and after the intervention to measure 

changes in skills. SIKOMJARU, the 

innovative tool used in the simulation, was 

designed with PVC material and equipped 

with SOP audio guides and a metronome 

sound to help students perform compressions 

according to the standard. 

Data Analysis Technique 

Data were analyzed using the Guttman scale 

with assessment categories of fair, moderate, 

and good. The Mann-Whitney test was used to 

compare CPR skills between the two groups, 

as the data were ordinal and not normally 

distributed. Additionally, an independent 

sample t-test was performed to identify 

significant differences between the two 

training methods in improving students' skills. 

Statistical significance was set at p < 0.05. All 

analyses were conducted using appropriate 

statistical software to ensure accuracy and 

reliability of the results, and the interpretation 

of findings considered both statistical 

outcomes and practical implications for CPR 

training programs. 

Ethical Consideration 

This study was approved by the Ethics 

Committee with reference number 

KEPK/UMP/84/IX/2024, and permission was 

granted by the principal of Muhammadiyah 

High School Tambak, Banyumas. The 

research process included informed consent 

signed by the students to ensure voluntary 

participation and compliance with research 

ethics principles. Throughout the study, the 

confidentiality of participants' data was 

strictly maintained, and all procedures were 

conducted in accordance with ethical 

guidelines to protect the rights and well-being 

of the participants. 

Results 

Based on the results of the study conducted by 

the researcher on 60 respondents, consisting of 

30 respondents who received training using 

the self-directed video method and 30 

respondents who received training using the 

simulation method, with data collected using 

an observation sheet, the following data were 

obtained: 

Table 1. Respondent Characteristics of the Self-

Directed Video and Simulation Methods Based on 

Gender, Age, and Education (n=60) 

Respondent 

Characteristics 

Group 

Self directed 

video 
Simulation 

f % f % 

Gender     

     Female  13 43,3 20 69,3 

     Male 17 56,7 10 30,7 

Age      

     14 Years 1 3,3 5 16,5 

     15 Years  17 56,7 13 43,5 

     16 Years  12 40,0 12 40,0 

Pendidikan      

     Class 11A 30 50,0 30 50,0 

     Class 11B 30 50,0 30 50,0 

     High School  30 50,0 30 50,0 

Source: Primary Data  

The respondent characteristics data in 

Table 1 consist of gender, age, and education 

level. This study shows that the largest sample 

distribution based on gender in the self-

directed video method group was male 

respondents, totaling 17 students (56.7%), 

while in the simulation method group, the 

largest distribution was female respondents, 

totaling 20 students (69.3%). The largest age 

distribution was 15 years old, with 17 students 

(56.7%) in the self-directed video method and 

13 students (43.5%) in the simulation method. 

The distribution based on education level was 
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evenly divided between Class 11A (50%) and 

Class 11B (50%). 

The analysis results in Table 2 show that 

among the 30 respondents, before receiving 

the self-directed video intervention on hands-

only CPR, the minimum score was 10 and the 

maximum score was 40. After receiving the 

self-directed video intervention, the minimum 

score increased to 70 and the maximum to 80. 

For the 30 respondents who received the 

simulation intervention on hands-only CPR, 

the minimum score before the intervention 

was 10 and the maximum score was 20, while 

after the simulation intervention, the 

minimum score was 50 and the maximum was 

80. Based on these results, it can be concluded 

that the self-directed video method had a 

greater impact on improving hands-only CPR 

skills among the students of Muhammadiyah 

Tambak Senior High School, Banyumas.  

Table 2. CPR Hand-Only Skills Before and After 

Intervention Using Self-Directed Video and 

Simulation Methods 

Skills Mean 

(SD) 

95% CI P 

Pretest    

Self-Directed 

Video 

23.33 20.34 – 

26.33 

0.000 

Simulation 24.67 20.78 – 

28.56 

 

Posttest    

Self-Directed 
Video 

79.00 77.86 – 
80.14 

0.001 

Simulation 70.00 64.04 – 

75.96 

 

Source: Primary Data 

Table 3. Comparison of CPR Hand-Only Skills 

Using Self-Directed Video and Simulation 

Methods 

Category/Parameter Pretest Posttest 

Self-Directed Video   

Mean 23.33 79.00 

Median 20.00 80.00 
Minimum 10 70 

Maximum 40 80 

Simulation   
Mean 24.67 70.00 

Median 20.00 80.00 

Minimum 10 20 

Maximum 50 80 

Source: Primary Data 

The Mann-Whitney test results in Table 3 

show that there is a significant difference (p-

value = 0.001; p < 0.05) between the post-test 

skill scores of the group using the self-directed 

video method and the group using the CPR 

hand-only simulation method among the 

students of Muhammadiyah Tambak Senior 

High School, Banyumas. This indicates that 

there is a statistically significant difference in 

CPR hand-only skills between the two training 

methods. 

Discussion 

According to the study conducted by Addiarto 

& Yunita (2021), there are differences 

between gender and skills. Previous research 

found that several reasons for not performing 

CPR include panic or lack of confidence, not 

knowing how to perform and apply CPR to the 

victim, fear of legal consequences if mistakes 

are made that result in the victim’s death, 

inability to recognize cardiac arrest, fear of 

disease transmission through mouth-to-mouth 

ventilation, and fear of causing harm to the 

victim, especially those experiencing cardiac 

arrest8. 

Previous research has shown that men are 

more likely to perform CPR on victims of the 

same sex and are more positive about CPR23. 

Men are more likely to receive CPR training 

in a public setting than women, and men are 

23% more likely to survive than women. This 

may be due to male anatomy and CPR trainers 

being more comfortable performing CPR on 

men11. 

Age is one of the components that can 

indicate a person's physical, psychological, 

and social maturity, which provides more 

freedom to behave. Age affects a person's 

abilities and way of thinking. A person's 

comprehension and way of thinking develop 

with age. So, more knowledge is learned as 

adults. Age will affect the way we think and 

make decisions. According to research 

conducted by Jiang et al., (2020), adolescents 
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are very good at obtaining extensive 

information, including the impact of out-of-

hospital cardiac death, and adolescents are 

able to recognize the importance of CPR early 

on. In addition, the age group of students 

influences their peers in learning CPR, and 

high school students can get training and teach 

their peers well about Cardiopulmonary 

Resuscitation (CPR)26. 

According to this study, the best age to 

understand hands-only CPR training is 15 

years old, at the age of 15, teenagers are 

generally physically and cognitively capable 

of learning basic life-saving skills. They can 

understand the steps required to perform CPR 

and why it is important. Researchers suggest 

that the cognitive abilities that develop at age 

15 allow them to learn skills that involve 

problem-solving and quick decision-making, 

which are key in emergency situations such as 

performing hands-only CPR27. 

In this study, most 15-year-olds already 

have sufficient physical strength to perform 

hands-only CPR. Training shows the 

compression depth needed to produce blood 

circulation is about 5-6 cm, and 15-year-olds 

usually have enough strength to achieve this 

depth. Adolescents aged 15 years have good 

memory and the ability to repeat learned 

actions. The process of learning through direct 

practice and repetition also makes them more 

confident in performing these actions in real 

situations. 

Characteristics based on education are 

mostly high school/equivalent level, this study 

is in line with the cast study28. That the level 

of education can affect students' learning 

ability in understanding lessons. Apart from 

many previous researchers who have 

conducted research on the knowledge and 

abilities of high school students in performing 

hand-only CPR, only a few researchers have 

used the case scenario model approach to 

study the skills of acting to perform hand-only 

CPR from the perspective of respondent 

gender. Therefore, the purpose of this study 

was to determine the ability of high school 

students in performing hand-only CPR using a 

case model29. 

Based on the results of the Mann Whitney 

Sign Rank test, a value of 0.001 was obtained, 

indicating a significant change in respondents 

who performed hand-only CPR. This result is 

supported by the results of the Hand-only CPR 

value after the simulation, there is a difference 

or increase in the minimum and maximum 

values. Respondents showed that they 

performed CPR on the phantom properly and 

correctly, and understood the stages of first aid 

using the Simulation method. 

In the self-directed video method, 

respondents receive instructions and learn 

independently. This is an advantage that this 

method is very flexible and can be learned 

anytime and anywhere. The quality of skills 

acquired by respondents cannot be identified 

if they learn independently. In contrast, 

simulation requires a mentor or trainer who is 

proficient in hand-only CPR, which makes it 

less effective and flexible. However, 

researchers can provide direct feedback on 

participant skills. 

Distinguishing the comparison of self-

directed video and simulation methods with 

each control group, students in this study 

received hand-only CPR training with 

different methods with a research duration of 

30 minutes, using the self-directed video and 

simulation methods used to measure the 

hands-only CPR skills of high school students. 

The researcher concluded that self-directed 

video training compared to simulation showed 

a number of different results. The Mann 

Whitney results that have been explained 

previously showed that hand-only CPR 

training using self-directed video was more 

effective than simulation. Thus, the self-

directed video method can be used as an 

alternative for CPR training. 
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According to research by Indah et al 

(2020), in general, students' learning focus is 

on one type of learning style method30. This 

study found that using self-directed video has 

advantages because it can be used by students 

with free time and the content is consistent. 

However, the simulation method is different 

even though this method is not flexible and 

requires mentors and companions, 

companions can provide feedback or 

responses in the form of participant skills 

training. This study found that the comparison 

between the self-directed video and simulation 

methods had a significant difference by using 

the self-directed video method, students 

understood more and were more interested in 

learning hand-only CPR where they could 

learn it at their own time and in their spare 

time, they can also share information via 

social media to share methods and techniques 

for hand-only CPR. 

Conclusion 

Based on the results and discussion of the 

study on the comparison of self-directed video 

and simulation methods on the hand-only CPR 

skills of students at SMA Muhammadiyah 

Tambak Banyumas, it is shown that the most 

effective method to improve hand-only CPR 

training is the self-directed video method. This 

method is more effective than the simulation 

method because it can be accessed and learned 

by students anytime and anywhere during 

their free time, increasing flexibility and 

learning opportunities. Thus, the self-directed 

video method can be used as an alternative for 

hand-only CPR training. The suggestion in 

this study is that hand-only Cardiopulmonary 

Resuscitation training for students can be 

further developed to help improve knowledge 

and practical skills in performing hand-only 

CPR for cardiac arrest victims with unknown 

medical history. Moreover, schools are 

encouraged to integrate this training into the 

curriculum and periodically evaluate its 

effectiveness to ensure students’ readiness in 

providing immediate assistance during 

emergency situations. 
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