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Abstract

The limited preparedness of elementary school Physical Education (PE) teachers in managing injuries and
emergency situations remains a significant challenge for ensuring student safety. This community service
programme aimed to strengthen teachers’ competencies in injury prevention, emergency response, and school
safety management through an integrated training and mentoring approach. The programme involved 33 PE
teachers from the Physical Education Teachers’ Working Group (KKG PJOK) in Gunungpati Sub-district,
Semarang, Indonesia. Activities included needs assessment, training on school safety management, injury
prevention, first aid, Emergency Cardiac Care (ECC), cardiopulmonary resuscitation (CPR), simulation-based
practice, the development of school safety Standard Operating Procedures (SOPs), and the implementation of
SIGAPEdu as a digital injury reporting system. Programme effectiveness was evaluated using pre-test and
post-test assessments, practical performance observations, and monitoring of programme outputs. The results
demonstrated substantial improvements in teachers’ knowledge and practical competencies. The mean
knowledge score increased from 58.24 + 9.17 in the pre-test to 86.73 + 6.84 in the post-test, representing an
overall improvement of 48.9%. The proportion of teachers capable of performing basic CPR increased from
12.1% to 84.8%, exceeding the programme target of 80%. Furthermore, school-based safety SOPs were
developed and implemented, three safety-oriented PE teaching materials were produced, and SIGAPEdu was
adopted by 72.7% of participants, surpassing the predetermined target. These outcomes indicate that the
programme successfully strengthened teachers’ emergency preparedness, promoted the integration of safety
principles into PE learning, and supported the development of data-driven school safety practices. Continuous
implementation of similar programmes is recommended to foster safer and higher-quality learning
environments in schools.
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INTRODUCTION

Accidents in primary school settings are influenced by various factors, particularly the limited
first-aid skills of teachers and the suboptimal implementation of safety standards. Research findings
reveal that around half of primary school teachers do not yet have an adequate understanding of first
aid (Adi & Soenyoto, 2023; Dr. Adi S & Wijayama, 2024), whilst accidental injuries remain a real threat
to pupils’ safety (Adi et al., 2025). Physical education is designed to encourage students’ active
engagement in physical activity (Adi, 2024; Rosenstiel et al., 2021), yet sports injuries frequently
hinder sustained participation. This situation calls for effective injury prevention measures (de Jong,
2022; Rumini et al., 2024; Saifulloh et al., 2024) and the integration of structured injury management
into the learning process (Liu et al., 2022; Yuwono et al., 2024).

A study in Semarang revealed that sports injuries are a common occurrence among
schoolchildren, with knee injuries being the most prevalent type, affecting 41.04% of male pupils and
21.43% of female pupils (Muhibbi et al., 2023). Furthermore, around 75% of participants reported
experiencing physical fatigue, which has the potential to increase the risk of injury during high-
intensity activities (Wibisana, 2020). The issues were identified using Google Forms; the information
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gathered, and the results of the interviews revealed the following problems. The Gunungpati Physical
Education Teachers’ Working Group (KKG PJOK) comprises 33 primary schools, both state and
private. Based on the results of the observation, several problems were identified. Limited training
programmes and a lack of resource support remain the main obstacles in equipping teachers with
essential first aid skills (Silva de Oliveira et al., 2022). This situation has led to a lack of attention to
injury prevention and emergency preparedness among physical education teachers (Bou-Karroum et
al., 2022; Heiestad et al., 2022). In fact, teachers’ level of understanding in dealing with specific types
of injuries plays a crucial role in ensuring a safe, rapid, and standard-compliant initial response to
student injury incidents (Cahalan, 2021; Ha et al., 2020). Proactive measures are needed to enhance
teachers’ ability to create a learning environment that is both safe and responsive to emergencies. This
community engagement initiative, therefore aims to strengthen the preparedness of physical education
teachers through integrated, practice- and technology-based training.

Proactive efforts are required to enhance teachers’ capacity to create a learning environment
that is both safe and responsive to emergencies. This approach is realised through an integrated
training programme covering classroom safety management, injury mitigation strategies, and an
introduction to emergency cardiac care (ECC) in a practical and easily implementable format. In the
initial phase, the programme focuses on strengthening teachers’ competencies in managing safety
during physical education lessons, including the identification of potential hazards, the assessment of
risks associated with physical activities, and the management of safety throughout the learning
process. The next phase focused on training in ECC-based first aid and cardiopulmonary resuscitation
(CPR) tailored to the characteristics of primary schools, thereby strengthening the role of teachers as
first responders in emergency situations. The programme then continued with support for the
development of Standard Operating Procedures (SOPs) for managing injuries and emergencies at
school, supported by visual aids such as posters and infographics to ensure consistent implementation.

To enhance the effectiveness of implementation, training activities were supplemented with
simulations of injury and emergency management using supporting equipment, such as CPR manikins
and first aid kits. These simulations aim to improve the accuracy of responses, boost confidence, and
enhance teachers’ preparedness when facing realistic emergency scenarios. As a sustainability
strategy, the programme encourages the strengthening of the teaching community through KKG
forums as spaces for ongoing discussion and reflection, as well as the use of online platforms, to build
a collaborative and sustainable school safety culture.

METHOD

This community service programme was conducted in Gunungpati Sub-district, Semarang,
Indonesia, involving 33 elementary school Physical Education (PE) teachers who were members of the
Physical Education Teachers’ Working Group (KKG PJOK). The programme employed an integrated
training and mentoring approach designed to strengthen teachers’ competencies in injury prevention,
emergency response, and school safety management. The implementation consisted of four sequential
stages. The first stage involved needs assessment and coordination with stakeholders, including the
Gunungpati Sub-district Education Office and participating schools. Preliminary data were collected
through observations, interviews, and questionnaires to identify teachers’ needs related to injury
prevention, first aid, and emergency preparedness. The second stage focused on capacity building
through a series of training sessions. The training covered school safety management, injury
prevention strategies, first aid procedures, Emergency Cardiac Care (ECC), and cardiopulmonary
resuscitation (CPR). Learning activities were delivered using lectures, demonstrations, case-based
discussions, simulation exercises, and hands-on practice with CPR manikins and first-aid equipment.
In addition, participants received guidance on developing safety-oriented Physical Education learning
materials and integrating injury prevention concepts into classroom practice.

The third stage involved the development and implementation of supporting safety systems.
Participants were assisted in developing school-based Standard Operating Procedures (SOPs) for
injury prevention and emergency response. Furthermore, the SIGAPEdu (Educational Injury
Response Information and Support System) platform was introduced and tested as a digital tool for
documenting, monitoring, and reporting student injury incidents. The final stage consisted of
programme evaluation and follow-up monitoring. Teachers completed pre-test and post-test
assessments using structured questionnaires administered through Google Forms to measure changes
in knowledge related to school safety, injury prevention, first aid, and CPR. Practical competencies
were evaluated through direct observation during simulation activities using performance assessment
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rubrics. Follow-up monitoring was conducted to assess the implementation of safety SOPs, the
development of safety-based teaching materials, and the adoption of SIGAPEdu within participating
schools. The success of the programme was evaluated using four performance indicators: (1) at least
80% of participating teachers demonstrated competency in performing basic CPR procedures; (2)
emergency response modules and school safety SOPs were developed and implemented; (3) a
minimum of three Physical Education teaching materials integrating physical safety concepts were
produced; and (4) at least 70% of participating teachers adopted SIGAPEdu for injury recording and
reporting purposes. Data were analysed descriptively by comparing pre-test and post-test results and
summarising programme outcomes according to the predetermined performance indicators.

RESULTS AND DISCUSSION

A total of 33 elementary school Physical Education (PE) teachers from the Gunungpati Physical
Education Teachers’ Working Group (KKG PJOK) participated in the community service programme.
The intervention consisted of integrated training sessions covering school safety management, sports
injury prevention, first aid, cardiopulmonary resuscitation (CPR), Emergency Cardiac Care (ECC), and
the use of SIGAPEdu as a digital injury reporting system. To evaluate programme effectiveness,
participants completed pre-test and post-test assessments using a structured questionnaire
administered through Google Forms. The results demonstrated a substantial improvement in teachers’
knowledge following the intervention. The mean pre-test score increased from 58.24 + 9.17 to 86.73 +
6.84 in the post-test, representing an overall improvement of 48.9%. The greatest improvement was
observed in first-aid management (52.2%), followed by sports injury prevention (49.6%) and
Emergency Cardiac Care (48.9%).

Table 1. Pre-test and Post-test Results of Teachers’ Knowledge

Variable Pre-test Post-test Improvement (%)
School safety management 60.12 87.34 45.3
Sports injury prevention 57.48 85.97 49.6
First aid management 56.79 86.42 52.2
Emergency Cardiac Care (ECC) and CPR  58.57 87.19 48.9
Overall Mean Score 58.24 86.73 48.9

These findings suggest that the programme effectively improved participants’ knowledge of
injury risk identification, emergency procedures, and safety management practices within Physical
Education settings. Practical competencies were assessed through direct observation during CPR
demonstrations, first-aid procedures, and emergency response simulations. Prior to the intervention,
only 12.1% (4 teachers) were able to perform basic CPR correctly according to established guidelines.
Following the training, this proportion increased to 84.8% (28 teachers), exceeding the programme
target of 80%. Similarly, competency in managing acute sports injuries using the RICE (Rest, Ice,
Compression, Elevation) protocol improved from 27.3% before training to 87.9% after the
intervention.

Table 2. Improvement in Practical Competencies

Competency Pre-intervention (%) Post-intervention (%)
Correct performance of basic CPR 12.1 84.8
Management of acute sports injuries 27.3 87.9
Identification of safety risks 33.3 90.9
Proper use of first-aid equipment 42.4 93.9
Injury incident reporting procedures 18.2 81.8

The programme also contributed to strengthening school safety systems. Prior to the
intervention, only approximately 10% of teachers had implemented formal safety protocols during
Physical Education lessons. Following the training and mentoring process, 26 of the 33 teachers
(78.8%) successfully developed and adopted school-based Standard Operating Procedures (SOPs) for
injury prevention and emergency response. As part of the mentoring process, participants
collaboratively developed three safety-oriented Physical Education teaching materials, including
injury prevention guidelines, safe movement and landing technique modules, and emergency response
learning resources. These materials were designed to support the integration of physical safety
concepts into regular Physical Education instruction. The introduction of SIGAPEdu (Educational
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Injury Response Information and Support System) facilitated the digital recording and monitoring of
student injury incidents. By the end of the programme, 24 teachers (72.7%) had successfully utilized
the platform to document and report injury cases during simulation activities, exceeding the
programme target of 70%. The implementation of SIGAPEdu represents an important step toward
establishing a data-driven safety culture through systematic injury surveillance, monitoring, and
evaluation.

Overall, all programme performance indicators were successfully achieved. The proportion of
teachers capable of performing basic CPR increased to 84.8%, exceeding the target of 80%. School-
based SOPs for injury prevention and emergency response were developed and implemented, while
three safety-oriented Physical Education teaching materials were successfully produced to support the
integration of safety concepts into classroom practice. Furthermore, SIGAPEdu was adopted by 72.7%
of participants, surpassing the minimum target established for programme sustainability. Collectively,
these outcomes indicate that the programme effectively enhanced teachers’ competencies,
strengthened school safety systems, and facilitated the implementation of technology-supported injury
surveillance and reporting practices.

The findings indicate that the integrated training programme significantly improved teachers’
knowledge, practical skills, and preparedness in managing injuries and emergency situations. The
combination of lectures, demonstrations, hands-on practice, and scenario-based simulations provided
participants with both conceptual understanding and practical competence. The marked increase in
CPR and first-aid performance is consistent with previous studies demonstrating the effectiveness of
experiential and simulation-based training in improving emergency response capabilities among
educators. Furthermore, the development of safety-oriented teaching practices indicates that teachers
became more proactive in identifying hazards, conducting safety briefings, and implementing
preventive measures during lessons. This finding highlights the successful integration of safety
education into the Physical Education curriculum and supports the creation of safer learning
environments for students.

The implementation of SIGAPEdu further strengthened school safety management by providing
a structured mechanism for injury documentation and reporting. Through systematic data collection
and monitoring, schools are better positioned to identify injury trends, evaluate preventive measures,
and make evidence-based decisions to enhance student safety. Collectively, these findings demonstrate
that integrating emergency response training, safety-oriented instructional development, and digital
injury surveillance systems can effectively strengthen school safety culture and improve the
preparedness of Physical Education teachers. Training in first aid and cardiopulmonary resuscitation
(CPR) has been shown to significantly improve teachers’ competence in responding to injuries and
emergencies at school (Ma et al., 2025; Greif et al., 2019; Jaskiewicz et al., 2022; Nas et al., 2022).
These findings indicate that training combining theory and practice is effective in enhancing
preparedness. Safety education in schools has been shown to be effective in reducing the risk of injury
through increased awareness and behavioural change (Kwon & Jang, 2025; Emery et al., 2019;
Jerebine et al., 2024; Rossler et al., 2020). This indicates that improvements in teachers’ competence
have a direct impact on student safety.

The integration of safety education into physical education lessons enhances the quality of
learning comprehensively (Marttinen et al., 2017; Harris & Greenhow, 2019). Digital systems such as
SIGAPEdu improve the quality of incident documentation through systematic and real-time recording
(Chiou et al., 2019; Betts & Power, 2025; Gil-Hernandez et al., 2024). This demonstrates that
technology plays a vital role in supporting data-driven safety systems. Simulation-based training has
also been shown to boost teachers’ confidence and preparedness in dealing with emergency situations
(Cant & Cooper, 2017; Saczkowski & Kuzak, 2018; Cho & Kim, 2024). The sustainability of the
programme is supported by the teaching community through collaboration and continuous learning
(Dogan & Adams, 2018; Hairon et al., 2017; Rakes et al., 2020).

In physical education practice that emphasises intensive physical activity, the aspect of injury
prevention has not yet been fully integrated. Muscle and joint injuries, particularly in the knee and
ankle regions, are recorded as the most common types of injury experienced by students (Barendrecht
et al., 2023; Graha et al., 2024; Juhanis et al., 2025). These injuries can occur through contact or non-
contact mechanisms, with the dominant causes being falls, improper landing techniques, and explosive
movements during both curricular and extracurricular activities (Bliekendaal et al., 2021). Differences
in injury risk levels across sports and variations in students’ experience further underscore the
importance of contextual and adaptive prevention strategies (Wilson & Jackson, 2024). National data
indicate that the prevalence of sports injuries among schoolchildren in Indonesia remains relatively
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high, with 18% of pupils sustaining injuries to the lower limbs (Suryanto et al., 2022). Pupils aged 10-
11 years generally experience minor injuries such as cramps and bruises, which are often associated
with suboptimal warm-ups (Shidiq, 2022). Educational programmes play a significant role in
improving knowledge and injury prevention practices, as evidenced by a meaningful increase in
awareness following training (Wilson & Jackson, 2024).

CONCLUSION

The community service programme successfully enhanced the knowledge, practical
competencies, and emergency preparedness of elementary school Physical Education teachers. The
integrated training approach, which combined school safety management, injury prevention, first aid,
Emergency Cardiac Care (ECC), and simulation-based learning, resulted in substantial improvements
in teachers’ understanding and practical skills related to emergency response. The programme also
achieved all predetermined performance indicators, including increased CPR competency among
participants, the development and implementation of school safety Standard Operating Procedures
(SOPs), the production of safety-oriented Physical Education teaching materials, and the adoption of
SIGAPEdu as a digital injury reporting and monitoring system. Beyond improving teachers’ technical
competencies, the programme strengthened the integration of safety principles into Physical
Education learning and promoted a more systematic approach to injury prevention and emergency
management in schools. The implementation of SIGAPEdu further supported the establishment of a
data-driven school safety culture through structured injury documentation, monitoring, and reporting
practices. These findings demonstrate that combining capacity-building initiatives with digital
innovation can effectively strengthen school safety systems and improve teachers’ readiness to respond
to emergency situations. Therefore, similar programmes should be implemented continuously and
expanded to a broader range of schools to support the creation of safer, healthier, and higher-quality
learning environments.
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