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Abstract 

Background: Fractures resulting from traffic accidents are injuries that have the potential to cause 
disability if not treated appropriately. One technique used is splinting to prevent bone displacement, 
reduce pain, and protect surrounding tissue. Students' knowledge of splinting techniques is still low, 
requiring effective educational methods, such as seminars and self-directed videos. Objective: To 
determine the effectiveness of splinting skills education for closed fractures using seminars and self-
directed videos on the knowledge level of 12th-grade students at SMAN 4 Jakarta. Methods: This study 
used a Quasi-Experimental design with a Pretest-Posttest with Control Group Design. 144 students were 
selected using simple random sampling and divided into an intervention group (self-directed video) and a 
control group (seminar), each with 72 respondents. The research instrument consisted of pretest and 
posttest questionnaires. Data analysis used the Wilcoxon Signed Rank Test. Results: There was an 
increase in knowledge in both groups with a p-value <0.05, where the posttest score was higher than the 
pretest. The positive rank score for the intervention group was 61 and for the control group, 55. 
Conclusion: Education on splinting skills for closed fractures using seminars and self-directed video was 
equally effective in improving the knowledge of 12th-grade students at SMAN 4 Jakarta. However, the 
self-directed video method yielded higher improvement than the seminar method, thus concluding that the 
self-directed video method is more effective in improving student knowledge. 
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INTRODUCTION 

 

 

A fracture is a condition where the 
continuity of the bone is broken, 
characterized by partial or complete 
damage to the cortical layer of the bone, 
and is often accompanied by injury to the 
surrounding soft tissue. Fractures are 
generally caused by impacts with high 
kinetic energy that cause direct trauma to 
the bone and surrounding tissue, resulting 
in a decrease in an individual's physical 
abilities [20]. One of the main causes of 
fractures is traffic accidents, which are 
events that are difficult to predict when 
and where they will occur. Traffic 

accidents not only cause injury and 
disability, but can also lead to death [17]. 
The increasing number of traffic 
accidents from year to year has become a 
serious problem at the global level. The 
World Health Organization (WHO) in its 
2023 Report on Road Traffic Injury 
Prevention reported that approximately 
1.19 million people die annually due to 
traffic accidents worldwide. In developed 
countries, data from the Centers for 
Disease Control and Prevention (CDC) in 
2022 recorded 36,355 deaths due to 
traffic accidents in the United States, 
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with a death rate of 11 per 100,000 
people. This condition shows that 
although America has a relatively 
advanced transportation system and 
infrastructure, the United States still faces 
major challenges in reducing the number 
of deaths due to traffic accidents [30]. 

According to data from the 
Indonesian Ministry of Health (2019), 
there were 103,645 recorded accidents in 
Indonesia, with approximately 5.8% of 
victims experiencing fractures. The most 
common fractures occurred in the lower 
extremities, followed by the upper 
extremities. A basic health study showed 
that femur fractures accounted for the 
highest proportion at 39%, followed by 
humerus fractures at 15%, and tibia and 
fibula fractures at 11%. Most of these 
fractures were caused by traffic 
accidents, involving both private vehicles 
and other modes of transportation [7]. In 
the DKI Jakarta Province, in 2022, 7,133 
traffic accidents were recorded, with 668 
victims suffering serious injuries and 414 
deaths. The high number of seriously 
injured victims indicates a risk of long-
term disability, particularly due to 
musculoskeletal disorders [2]. 

One form of initial treatment for 
musculoskeletal injuries, particularly 
fractures resulting from traffic accidents, 
is splinting. This is crucial to reduce the 
risk of permanent disability and even 
death, especially if the victim must wait a 
long time before receiving further 
medical treatment [22]. 

Splinting is a first aid technique that 
aims to immobilize the injured body part 
with the aid of simple devices. The 
primary benefit of splinting is not only to 
reduce and eliminate pain but also to 
prevent movement of the broken bone, 
which can damage surrounding soft 
tissues, such as blood vessels, nerves, and 
muscles. Furthermore, splinting reduces 
the risk of bleeding, prevents further 
deformity, and minimizes shock in the 

victim before further medical treatment is 
received [22]. 

Several ways to increase knowledge 
of fracture rescue techniques outside the 
hospital include providing education 
through seminars and self-directed 
videos. The seminar method allows direct 
interaction between participants and 
presenters, facilitating understanding of 
the material through discussion and 
questions and answers. Meanwhile, self-
directed video provides the flexibility of 
independent learning, allows participants 
to repeat material as needed, and is 
effective in conveying practical and 
procedural information [24]. 

Based on a preliminary study I 
conducted on July 28, 2025, at SMAN 4 
Jakarta, interviews with one teacher and 
three students revealed a lack of 
knowledge regarding first aid and 
splinting. Data from 2025 recorded 209 
12th-grade students at SMAN 4 Jakarta, 
consisting of 67 boys and 140 girls. 
Furthermore, SMAN 4 Jakarta's 
proximity to heavy traffic contributes 
significantly to the number of accidents. 
Therefore, one safety measure to improve 
students' knowledge and skills is to 
provide education on splinting techniques 
so that students can provide initial 
treatment in traffic accidents. 

Based on the description above, the 
researcher is interested in conducting 
research on "The Effectiveness of 
Splinting Skills Education in Closed 
Fracture Cases Using Seminar and Self-
Direct Video Methods on the Knowledge 
Level of Grade 12 Students of SMAN 4 
Jakarta". 
 

RESEARCH METHODOLOGY 

The study used a quasi-
experimental pre-test-post-test control 
design. This design was chosen to 
determine the effectiveness of splinting 
skills education for fracture cases using 
seminars and self-directed videos on the 
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knowledge level of 12th-grade students 
at SMAN 4 Jakarta. The study was 
conducted at SMAN 4 Jakarta on 
November 12–13, 2025. The study 
population was all 209 12th-grade 
students. Researchers also used 
inclusion and exclusion criteria so that 
the research was in accordance with the 
objectives, namely inclusion criteria, 
students aged 16–18 years, are grade 
XII students, have an Android-based 
cellphone and data quota package, are 
willing to be respondents by signing an 
informed consent, and are present and 
participate in the entire series of 
research including pretest and posttest. 
The exclusion criteria include students 
who are sick or in a condition that does 
not allow them to be respondents, 
students with certain disabilities such as 
physical limitations or hearing 
impairments, and students who are 
serving school sentences at the time the 
research is taking place. The sampling 
technique used probability sampling 
with a simple random sampling 
approach using a lottery method. The 
sample size used the Slovin formula (e 
5%), resulting in 137 respondents. This 
was then increased by 5% to anticipate 
dropout, resulting in 144 respondents. 
They were divided into two groups: 72 
respondents in the intervention group 
(self-directed video) and 72 
respondents in the control group 
(seminar). 

The research instrument was a 
questionnaire measuring the level of 
knowledge of splinting skills, 
consisting of 19 positive and negative 
statements on a five-point Likert scale. 
The questionnaire was adapted from 
Rizka Saputri's (2017) research and has 
been tested for validity using Pearson 
Product Moment correlation with an r 
table value of 0.361, as well as a 
reliability test with a Cronbach's Alpha 
value of 0.739, so it is declared valid 

and reliable. Univariate data analysis 
describes the characteristics of 
respondents and bivariate to determine 
the level of student knowledge before 
and after being given education. The 
normality test uses Kolmogorov-
Smirnov, if the data is normally 
distributed using Paired T-Test and if 
the data is not normally distributed 
using the non-parametric Wilcoxon 
Signed Rank Test. 
 

RESULTS AND DISCUSSION 
Table 1 Frequency Distribution of 

Respondents by Age, in November 2025 

(n=144) 

Source: Primary Data 2025 

 Based on Table 1 above, the age 
distribution of respondents in the 
intervention group was 17.08 with a 
standard deviation of 0.765. 
Meanwhile, in the control group, the 
average age was 17.03 with a standard 
deviation of 0.731. 
 
Table 2 Frequency Distribution of 

Respondents Based on Gender, in 

November 2025 (n=144) 

Characteristics 

Intervensi Kontrol 

Frecuency 

(f) 

Percentage 

(%) 

Frecuency 

(f) 

Percentage 

(%) 

Gender 
Male 27 37,5% 33 45,8% 
Female 45 62,5% 39 54,2% 
Total 72 100% 72 100% 

Source: Primary Data 2025 

 Based on table 2 above, it was 
found that the distribution of data in the 
intervention group and the control 
group was mostly female, namely 45 
respondents with a percentage of 
(62.5%) in the intervention group while 
39 respondents with a percentage of 
(54.2%) in the control group. 
 

Variabel N Mean Median    SD Min -

Max 

95% CI 

Intervensi 72 17,08  17,00  0,765 16-18   16,90-17,26 

Kontrol 72 17,03  17,00  0,731 16-18 16,86-17,20 
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Table 3 Frequency Distribution of 

Respondents Based on Information Sources 

Regarding Knowledge of Splinting at 

SMAN 4 Jakarta, November 2025 (n=144) 

Characteristics 

Intervensi Kontrol 

Frecuency 

(f) 

Percentage 

(%) 

Frecuenc

y (f) 

Percentage 

(%) 

Teacher 7 9,7% 19 26,4% 

HealthWorkers 16 22,2% 15 20,8% 

Internet 37 50,0% 24 33,3% 

TV 7 9,7% 8 11,1% 

Radio 6 8,3% 6 8,3% 

Total 72 100% 72 100% 

Source: Primary Data 2025 

 Based on Table 3 above, it was 
found that the source of information 
obtained from each group was mostly 
obtained through the internet. That is, 
the intervention group was mostly 
numbered 37 respondents with a 
percentage (50%), while the control 
group was small numbered 24 
respondents with a percentage (33.3%). 
 
Table 4 Frequency Distribution of 

Knowledge Level Before and After 

Providing Education on Splinting Skills in 

Closed Fracture Cases in the Control 

(Seminar) and Intervention (Self-Direct 

Video) Groups 

Category 
              Frequency  

N Good Enough Poor 95%CI 

Intervensi Group   

PreTest  72 3     62           7 1,85-2,01 
PostTest  72 49    17            6 2,44-2,72 
 Kontrol Group   

PreTest  72 4      54 14 2,03-2,20 
PostTest  72 32 30 10 2,73-2,91 

Source: Primary Data 2025 
 Based on table 4 above, it is known 
that the pre-test results of respondents 
in the intervention group with a good 
category amounted to 3 people, after 
being given education, the post-test 
results increased mostly in the good 
category amounting to 49 respondents. 
Meanwhile, the pre-test results in the 
control group were a small portion in 
the good category, amounting to 4 
respondents and after being given 
education, the post-test results 
increased to 32 respondents. From these 

results, it can be concluded that in the 
intervention group given self-directed 
video and the control group given a 
seminar, both experienced an increase 
in knowledge after being given 
education. 
 
Table 5 Results of the Wilcoxon Test of 

Knowledge Level Before and After 

Providing Education on Splinting Skills 

in Closed Fracture Cases Using the 

Seminar and Self-Direct Video Methods 

(n=144) 

Group Category N 
Mean 

Rank 

Sum Of 

Rank 

P 

Value 

Intervensi Group 

Pretest – 
Posttest 

Negatif 
Rank 

5 14,00 70,00 

0,000 
Positif 
Rank 

61 35,10 2141,00 

Ties 6   
Total 72   

Kontrol Group 

Pretest - 

Posttes 

Negatif 
Rank 

7 17,36 121,50 

0,000 
Positif 
Rank 

55 33,30 1831,50 

Ties 10   
Total 72   

Source: Primary Data 2025 
 Based on table 5 above, it is known 
that the positive rank results in the 
intervention group given self-direct 
video were 61 respondents with a p-
value of 0.000. While in the control 
group the positive rank results given by 
the seminar method were 55 respondents 
with a p-value of 0.000. The difference 
in the number of positive ranks shows 
that the increase in knowledge of 
respondents in the group using self-
direct video was greater than the 
seminar method. Thus, it can be 
concluded that self-direct video is more 
effective in increasing the knowledge of 
grade 12 students of SMAN 4 Jakarta 
regarding splinting skills in closed 
fracture cases compared to the seminar 
method. 
 
DISCUSSION 
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Overview of Respondent 

Characteristics Based on Age  

Demographic data for the 
intervention group showed the average 
age of respondents was 17.08 years. 
Meanwhile, the average age for the 
control group was 17.03 years. Both 
groups had a similar age range, with the 
lowest being 16 and the highest being 
18. 

The adolescent age range is the 
middle phase, between 16 and 18 years. 
Adolescence is identified as a 
transitional period in childhood 
development toward adulthood, both in 
cognitive and emotional development 
[19]. According to Sylvan Tomkins, 
cognitive growth is strongly influenced 
by interests. This is crucial for the 
cognitive development of adolescents, 
who are entering their highest stage of 
cognitive development [9]. 

This aligns with research by [24] 
that found that at the age of 15-17, 
adolescents begin to think logically, 
develop theories, and improve their 
skills through experience. In this age 
group, adolescents as respondents can 
have a positive impact on the school 
environment and society. 

According to Wardani et al. (2021), 
increasing age leads to greater maturity 
in thinking, thus influencing the 
development of a person's skills. The 
older a person is, the higher their level 
of maturity and strength will be and this 
will influence their behavior [15]. 

Description of Respondent 

Characteristics Based on Gender 

The distribution results show that 
the majority of students in this study 
were female. There were 45 respondents 
in the intervention group (62.5%), while 
there were 39 respondents in the control 
group, with a slightly lower percentage 
of females (54.2%). As explained by 
Suryana et al. (2022), gender is not a 

factor that can influence cognitive 
knowledge levels. 

Gender differences do not 
significantly influence learning 
outcomes. This is because both males 
and females have equal cognitive 
opportunities to understand the material 
when provided with equivalent learning 
methods. The more influential factors 
are individual interest, attention, and 
readiness to participate in the learning 
process [21]. 

This aligns with research by [4] 
which found that the majority were 
female, with 54 students (56%) in the 
intervention group and 51 students 
(53%) in the control group. Then, 
research by [29] the results of the study 
showed that the majority of respondents 
in the intervention and control groups 
were female, namely 14 people (93.3%), 
while only 1 person was male (6.7%). 

 
Description of Respondent 

Characteristics Based on Information 

Sources 

The distribution of respondents in 
the intervention group showed that the 
majority of respondents (37 respondents 
(50.0%) relied on the internet as their 
primary source of information regarding 
splinting. Meanwhile, the control group 
showed a similar pattern, with a small 
minority (24 respondents (33.3%) 
choosing the internet as their primary 
source of information. These results 
indicate that students tend to seek health 
information through easily accessible 
digital media. 

Research by [11] confirmed that 
complex visual representations can 
significantly improve information 
retention through visual sensory 
processing. When students watch a 
virtual splinting demonstration, visual 
signals are received by the retina and 
processed in the visual cortex in the 
occipital lobe of the brain. They are then 
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transmitted to the temporal lobe, where 
the hippocampus plays a role in 
consolidating data from working 
memory into long-term memory, which 
is the foundation for increased 
knowledge. Furthermore, [13] 
demonstrated that the simultaneous use 
of visual and verbal channels can 
multiply memory representations and 
enhance conceptual understanding. 

This is in line with research by 
Mustika and Setyawan (2023), which 
found that more than 60% of students 
rely on the internet for health 
information, as well as [28] which 
reported that 56.7% of adolescents use 
the internet as a primary source because 
it is considered easy, fast and provides 
diverse educational materials, 
confirming that the internet has become 
a primary learning source that is 
cognitively preferred and effective for 
students.  
 
Differences in students' knowledge 

levels before and after being given 

education on splinting skills in closed 

fracture cases using the seminar 

method 

Based on the results of the study on 
the control group receiving education 
through the seminar method, it was 
found that before the education, the 
majority of students' knowledge levels 
were in the sufficient category, with 54 
respondents (75%), while only 4 
respondents (5.6%) were in the good 
category and 14 respondents (19.4%) 
were in the poor category. After the 
seminar education, there was an increase 
in student knowledge. The number of 
respondents in the good category 
increased to 32 (44.4%), while the 
sufficient category increased to 30 
(41.7%), and the poor category 
decreased to 10 (13.9%). 

Seminars facilitate the systematic 
delivery of information and emphasize 

direct explanations by the resource 
person. The interaction in seminars also 
helps increase participant engagement, 
making the information easier to 
understand and remember. According to 
research by [1] which showed a 
significant increase in cognitive 
knowledge after delivering material 
through a structured, conventional 
method, this demonstrates that direct 
delivery of material, accompanied by 
discussion and clarification, plays a 
crucial role in improving students' basic 
knowledge. 

However, while effective for 
transferring basic knowledge, the 
seminar method has significant 
drawbacks, particularly in the context of 
skills learning. One major criticism is 
that seminars are often monotonous, 
dominated by one-way (didactic) 
communication from the speaker to the 
participants. According to [23] in his 
research, monotony can lead to 
decreased focus and participant boredom 
over time, ultimately hindering optimal 
information retention, especially for 
material requiring visualization and 
practice. 

This finding aligns with research by 
[31] which found that students' 
knowledge levels before and after being 
treated with the seminar education 
method were: 41 respondents (85%) had 
sufficient knowledge and 7 respondents 
(15%) had insufficient knowledge. 
Meanwhile, in the post-test, 39 
respondents (81%) had good knowledge 
and 9 respondents (19%) had sufficient 
knowledge. Furthermore, research by 
[12] found that before the treatment, 4 
students (12.1%) were in the good 
category, 12 students (36.4%) were in 
the sufficient category, and 17 students 
(51.5%) were in the poor category. After 
treatment, 19 people (57.6%) had good 
knowledge, 8 people (24.2%) had 
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sufficient knowledge, 6 people (18.2%) 
had poor knowledge. 
 
Differences in students' knowledge 

levels before and after being given 

education on splinting skills in closed 

fracture cases using the self-directed 

video method. 

Based on the results of this study, 
the intervention group received 
education using self-directed video. 
Before the education, the majority of 
students were in the adequate category, 
namely 62 respondents (86.1%), while 
only 3 respondents (4.2%) were in the 
good category and 7 respondents (9.7%) 
were in the poor category. After 
receiving education through self-
directed video, there was a very 
significant increase in knowledge. The 
number of respondents in the good 
category increased to 49 respondents 
(68.1%), the adequate category 
decreased to 17 respondents (23.6%), 
and the poor category decreased to 6 
respondents (8.3%). 

The process of absorbing 
information in educational activities is 
greatly influenced by the learning media 
used. Educational media plays a role in 
providing sensory stimulation that helps 
the audience understand the material. 
The more senses involved, the more 
information can be received [18]. This 
aligns with the concept that knowledge 
is the result of a person's senses through 
the process of seeing, hearing, or feeling 
an object. Therefore, the ability to 
understand information can vary from 
individual to individual [15]. 

The use of audiovisual media, 
including self-directed video, offers 
advantages because it combines visual 
and auditory stimuli simultaneously. 
Videos can present moving images, 
sound, and real-life demonstrations, 
helping students understand the 
sequence of steps, techniques, and 

procedures concretely [8]. Videos have 
high visual appeal, increase student 
focus, and can display objects and 
information accurately and engagingly, 
making them easier to understand. 
Furthermore, videos can be replayed as 
needed, providing flexible and 
independent learning opportunities for 
students [18]. 

This aligns with research by [16] 
which showed that the use of video 
media increased participants' knowledge 
by up to 64% because they could replay 
the material, pay attention to the details 
of skill steps, and control the pace of 
learning. Furthermore, research by [18] 
reported that video media improved 
health learning outcomes by 58.7% 
because it provided direct visualization 
that cannot be achieved through lectures 
alone. 

 

The effectiveness of differences in 

students' knowledge levels before and 

after being given education on 

splinting skills in closed fracture cases 

using seminar and self-directed video 

methods. 

Based on the comparison of the two 
methods, both seminars and self-directed 
videos showed an increase in student 
knowledge, as evidenced by a p-value of 
0.000 (<0.05) for both methods. 
However, the effectiveness of the 
improvement between the two methods 
differed. The intervention group using 
self-directed videos experienced a 
higher increase, with a positive rank of 
61 respondents and a mean rank of 
35.10, compared to the seminar group, 
which had a positive rank of 55 
respondents and a mean rank of 33.30. 

Research by [27] found that 
instructional videos significantly 
improved procedural skill mastery 
compared to lectures, as they allowed 
participants to repeatedly and 
independently observe the process. 
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Furthermore, [6] stated that videos 
improve knowledge retention and 
learning focus because they stimulate 
more senses and provide a concrete 
picture of the actions to be taken. 

The advantages of self-directed 
video in enhancing knowledge can be 
explained through [14] multimedia 
learning theory, which states that 
information is more easily understood 
when presented through two channels 
simultaneously: visual (images, 
illustrations, videos) and auditory 
(explanatory narrative). The brain 
processes visuals 60,000 times faster 
than text, so the combination of moving 
images and sound can help students 
build stronger procedural understanding, 
especially in motor skills such as 
splinting. Furthermore, video utilizes 
more of the five senses, particularly 
sight and hearing, resulting in richer 
stimulation and higher information 
retention. According to [8] video media 
has high visual appeal, increases student 
focus, and facilitates understanding 
because it realistically displays objects, 
movements, and stages. Students can 
also replay videos as needed, making the 
learning process more independent and 
flexible. 

This aligns with research by [5] 
concluded that the video-based training 
method was superior and significantly 
faster in improving fracture management 
knowledge (from an average of 4.74 to 
7.06) compared to the simulation 
method (from an average of 5.26 to 
6.83) among PMR members (p-value 
=0.000). Furthermore, [3] found that 
video-based education had an effect on 
knowledge of first aid splinting for bone 
fractures. 

CONCLUSION 

The results of this study showed that the 
average respondent was 16–18 years old 
with relatively similar characteristics in 

both groups and the majority were 
female with 45 respondents (62.5%) 
intervention and 39 (54.2%) control, and 
the most common source of splinting 
information came from the internet, 
namely 37 respondents (50.0%) 
intervention and 24 respondents (33.3%) 
control. The results showed that both 
seminar and self-direct video methods 
were able to increase students' 
knowledge about splinting skills in 
closed fracture cases, but the increase in 
knowledge in the self-direct video group 
was higher than the seminar method, as 
evidenced by the higher positive rank 
and mean rank values and significant 
statistical test results (p <0.05), so that 
self-direct video was declared more 
effective.  
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