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Abstract

Maritime transportation is essential for mobility, fisheries, and goods distribution in remote coastal
regions; however, reliance on small vessels is often accompanied by limited safety knowledge and
inconsistent application of basic precautions. This community service program aimed to strengthen
maritime safety knowledge andjawareness among ‘maritime actors in Tambrauw Regency, Southwest
Papua, Indonesia. A one-group pretest-posttest intervention was conducted on 9-10 December 2025
with 22 participants, including traditional fishermenpmotorboat operators, coastal residents, community
leaders, and officers of the TambrauwsRegency Transportation Agency. The program combined
structured counseling,iinteractive discussion, practical demonstrations of lifesjacket use, recognition of
navigation signs, basic emergency-response procedures, and information on formal maritime training
opportunities. Knowledge w sessed using a_20-item multiple.gil®ice test administered before and
after the activity. The mean creased«from 45:0 (SD 7. 0.0 (SD 5.28), representing a 35-
point gain. Knowledge-cate nd 23%wmoderate at baseline to
73% high and 27%/moderate t showed a statistically significant
pretest-posttest difference, indicate a substantial immediate
improvement in measured tervention. However, the single-
group design, absence,of a d reliability coefficients, and lack
of behavioral follow-upiimit ffects. Periodic refresher training,
practical drills, consistent us dination with local authorities are
recommended to support su aredness for routine voyages and
emergency situations.
Keywords: maritime safety; safety cultu ity; safety education; small vessels

Transportasi laut sangat p istribusi barang di wilayah pesisir
terpencil, tetapi ketergantu atasan pengetahuan keselamatan
dan penerapan tindakan perfitegahén ydng t . ngabdian kepada masyarakat ini
bertujuan memperkuat pen yaran pada pelaku maritim di
Kabupaten Tambrauw, Papua Barat Daya, Indonesia. Intervensi satu kelompok pretest-posttest
dilaksanakan pada 9-10 Desember 2025 dengan 22 peserta yang terdiri atas nelayan tradisional,
operator perahu motor, masyarakat pesisir, tokoh masyarakat, dan pegawai Dinas Perhubungan
Kabupaten Tambrauw. Program memadukan penyuluhan terstruktur, diskusi interaktif, demonstrasi
penggunaan jaket keselamatan, pengenalan rambu navigasi, prosedur dasar tanggap darurat, serta
informasi mengenai peluang pendidikan dan pelatihan maritim formal. Pengetahuan dinilai
menggunakan tes pilihan ganda 20 butir sebelum dan sesudah kegiatan. Nilai rata-rata meningkat dari
45,0 (SD 7,15) menjadi 80,0 (SD 5,28), atau bertambah 35 poin. Distribusi kategori pengetahuan bergeser
dari 77% rendah dan 23% sedang pada awal menjadi 73% tinggi dan 27% sedang setelah program. Uji
t berpasangan menunjukkan perbedaan pretest-posttest yang bermakna secara statistik, t(21) = -26,22,
p < 0,001. Temuan menunjukkan peningkatan segera yang substansial pada pengetahuan keselamatan
pelayaran yang diukur setelah intervensi. Namun, desain satu kelompok, ketiadaan kelompok
pembanding, koefisien validitas dan reliabilitas yang tidak dilaporkan, serta tidak adanya tindak lanjut
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perilaku membatasi interpretasi kausal dan jangka panjang. Pelatihan penyegaran, latihan praktis,
penguatan penggunaan alat keselamatan, dan koordinasi berkelanjutan dengan pemerintah daerah
direkomendasikan untuk mendukung praktik keselamatan pelayaran yang berkelanjutan dan
memperkuat kesiapsiagaan menghadapi pelayaran rutin serta kondisi darurat secara berkelanjutan.
Kata kunci: keselamatan pelayaran; budaya keselamatan; masyarakat pesisir; edukasi keselamatan;
kapal kecil

INTRODUCTION

Maritime transportation plays an essential role in supporting daily activities and economic
mobility in coastal and island regions. For communities with limited land-transport
infrastructure, sea transport often becomes the primary means of access for fishing, passenger
movement, and goods distribution. Coastal/and island regions therefore depend heavily on
maritime transport, particularly where land-based connectivity is limited or unavailable (Boile
et al,, 2023; Depellegrin et al., 2020; Spadon et al., 2025). Under these conditions, small vessels
and motorboats are widely used because.they are well" suited to local geographic and
accessibility constraints.

Small boats are commonly used for fishing, personneland cargo transfer, border and fishery
protection, and local passenger transportation, particularly in‘'shallow waters, canal-like routes,

and remote coastal areas larger vesselsicannot op

okusaev et al., 2023). Despite

their advantages. in spe

accegsibility, s Iso present important safety

challenges, including lowe, vibration, greater vulnerability
to adverse weather, and can compromise operational
aev et al, 2023). Maritime

ltifagtorial system shaped by

safety and increase the
transportation safetyssho
interactions among huma
al., 2020).

Tambrauw Regency is characte

vironmental factors (Wang et

coastline and direct exposure to the
Pacific Ocean. These geographic conditio maritime transportation an important means
of mobility and connectiv i istigs Indonesia, Tambrauw Regency,
2025). As in many coas infrastructure and geographic
023; Depellegrin et al., 2020).

Consequently, motorboats and small vessels are widely used to transport passengers, fishery

barriers increase local de

products, and daily necessities between coastal communities (Pokusaev et al., 2023).

High dependence on maritime transportation, however, is not always accompanied by
adequate awareness or consistent application of maritime safety principles. In Tambrauw
Regency, maritime operations are often shaped by routine practice and accumulated field
experience rather than standardized safety procedures. Essential precautions, including the use
of life jackets, recognition of navigation signs, and preparedness for emergencies, may
therefore be overlooked. Such gaps can increase the risk of maritime accidents and their
potential consequences, including material losses, injuries, and fatalities.

Similar safety concerns have been documented in other coastal areas of Southwest Papua.
On Doom lIsland, Sorong, sea-taxi operations were reported to involve overloading, unsafe
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passenger positioning, and inadequate life-saving appliances. Many crew members were also
unfamiliar with applicable safety regulations before targeted maritime-safety outreach
activities (Sumarta et al., 2024). Studies of speedboat operations and small-scale fisheries in
Indonesia likewise indicate that consistent life-jacket use remains limited. Passengers may wear
life jackets only during inspections and remove them afterward because of discomfort, while
operators do not always enforce safety requirements (Saifudin et al., 2024).

A major challenge in coastal communities is limited understanding of maritime safety
standards and procedures. Many boat operators and passengers have not received formal
maritime-safety education or training. Consequently, safety equipment may not be used
optimally, and emergency situations may jbe handled inconsistently. Knowledge of safe
navigation practices, weather awareness, ‘and vessel readiness can also remain limited. At the
global level, reviews show that many unintéentional coastal fatalities are associated with unsafe
behavior and low safety awareness, indicating that equipment and signage alone are
insufficient without sustained education.and community engagement (Koon et al., 2021).

A further concefnis the limited development of a.strong maritime safety culture within
coastal communities. Maritime safety culture encompasses collective awareness, attitudes, and

behaviors that consiste rioritize safety in mariti tivities. Without continuous

education, reinforcement,

ared expectations, unsa ices may become normalized.

Strengthening “safety cu efforts” through education,

counseling, practical rein with maritime actors at the
community level.

Local government, pa , hasgan important role in
supporting maritime saf etween maritime actors and

government institutions i ples are not only understood

relevant and necessary. a practical platform for
transferring knowledge, increasing awareness, and encouraging safer practices among
maritime actors. Participatory and educational approaches can also connect formal safety
principles with the everyday operating conditions experienced by local communities.

This community service program aimed to strengthen maritime safety knowledge and
awareness among maritime actors in Tambrauw Regency. Specifically, the program sought to
improve participants' understanding of safety equipment, emergency-response procedures,
navigation signs, and safe navigation practices. It also introduced relevant maritime education
and training opportunities as pathways for continued competency development.

The program was expected to provide an initial foundation for stronger safety awareness

and preparedness while supporting continued collaboration between maritime actors and local
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government. Because the evaluation focused on immediate knowledge change, longer-term
improvements in routine behavior and safety culture require additional follow-up evidence.

Recent Indonesian evidence reinforces the need for structured safety capacity building
among small-vessel users. A study involving small-scale fishermen in Jember found that sailing-
safety practices remained unsafe and recommended government-supported training and
appropriate personal protective equipment (Indrayani et al., 2023). Community-service
programs in Rembang and Raam Island likewise reported substantial improvements in
knowledge following participatory safety education and practical demonstrations (Priyadi et
al, 2025; Gumelar et al., 2025). These findings support the relevance of a locally adapted
intervention in Tambrauw, where formal training opportunities and routine safety
reinforcement remain limited.

Current official statistics for. Tambrauw Regency indicate continuing variation in village
infrastructure and access to public services, making “reliable transportation particularly
important for dispersed communities (Statistics lndonesia, Tambrauw Regency, 2025). In such
settings, maritime “safety interventions should combine formal saféty principles with the
operational realities of small boats, local weather knowledge, fishing routines, limited
refore positioned community

equipment, and long travélelistances. The present progra

members as active parti in safety improvemen r than passive recipients of

regulation.

Tambrauw Regency is rovince with extensive marine
and coastal areas. It form d has rich marine biodiversity
that supports locahliveliho ommunity life, particularly for
mobility, fisheries, and th een coastal settlements. This
dependence on marine akes maritime safety directly
relevant to both social and eco onservasi Alam Nusantara (YKAN),

2025).

coastal residents, commui i brauw Regency Transportation
eract directly with maritime
transportation as users, , or local authorities.
Strengthening their knowledge and application of basic safety practices is therefore relevant
to reducing operational risk and supporting safer maritime activities.

Maritime transportation in the coastal areas of Tambrauw Regency faces several
fundamental safety-related challenges. These are not exclusively technical but also involve
limitations in knowledge, skills, perceptions, behavior, and institutional support. Based on field
observations and preliminary coordination with local stakeholders, three priority problems
were identified within the broad domains of safety education, safety behavior, and institutional

support.
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Table 1. Partner profile and priority problem

Target Characteristics n Priority problem
Traditional fishermen, motorboat Limited safety knowledge,
Maritime operators, coastal residents, community 2 inconsistent compliance with safety
stakeholders leaders, and Transportation Agency procedures, and low emergency
officers preparedness

The first problem concerns limited understanding of standardized maritime safety
procedures. Traditional fishermen and motorboat operators generally have substantial
practical experience in vessel operation and local navigation; however, activities are often
guided by accumulated experience and traditional practices rather than formal safety
standards. Knowledge of safety equipment, navigation signs, emergency procedures, and
accident-prevention measures may therefere remain incomplete. Similar conditions have been
reported in artisanal and small-scale fisheries, where safety practice depends heavily on
traditional knowledge and ‘infoermal routines rather than standardized systems or written
procedures (Saldanha et al., 2020; Utama et al.;2024).

The second problem concerns inconsistent implementation of maritime safety practices and
limited emergency preparedness. Although many maritime actors are familiar with routine

vessel operations, basic sa rocedures are not alwaysap

consistently. Life jackets may

be neglected, navigation may net be followed s

tically, and preparedness for
emergency situations can a weak safety culture in which
unsafe practices become inconvenience, or insufficient
supervision. Indonesian e ssengers may wear life jackets
only during inspections a uirements for continuous use
during voyages (Saifudin

The third problem co i arly limited dissemination of

opportunities for capacit
This issue is increasingly i

ining (diklat) remain underused.
aritime activity associated with
planned port developme
in human-resource management as important contributors to maritime accidents and position
functional maritime-transport training as a policy instrument for improving safety performance
(Lamatokan et al., 2024).

The program response was designed as a structured and participatory intervention
addressing the priority maritime safety problems identified in Tambrauw Regency. The
intervention was organized into sequential stages to connect needs assessment, knowledge
transfer, practical learning, behavioral reinforcement, institutional coordination, and evaluation.

The first stage involved preparatory coordination and needs assessment with local
stakeholders, including the Tambrauw Regency Transportation Agency and participant
representatives. This process helped align the intervention with locally identified safety
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priorities. Similar approaches in inclusive maritime planning emphasize the importance of
identifying and validating relevant stakeholders through participatory processes so that the
perspectives of fishers and community members are adequately represented (Papageorgiou et
al,, 2024).

The second stage focused on knowledge transfer through maritime safety counseling
covering safety equipment, navigation signs, emergency-response procedures, and safe
navigation practices. These topics correspond to key competency areas for accident prevention
and onboard emergency management (Bulgakov et al,, 2025; Frias et al., 2022; Irwan, 2020).
The material was delivered using accessible explanations and practical examples related to
participants' everyday maritime experiences.

The third stage emphasized practicalgskill” development through demonstrations and
participatory discussion. Participants practiced the correct use of life jackets, learned to
recognize navigation lights and buoys, and discussed basic.emergency-response procedures.
Basic safety training is intended to develop life-saving competencies, including correct life-
jacket use and safe abandonment procedures (Chiong, 2023). Iateractive discussion also
enabled participants to reflect on unsafe practices'and consider more appropriate responses.
and safer behavior. Repeated

The fourth stage focu n reinforcings.safety aware

reminders and discussion fety practices. Behavior-based
safety approachesi.emph

reducing unsafe practice

sed to ‘encourage consis

orcement as mechanisms for
Gumelar et al., 2025). Safety
awareness is also associ citizenship behavior among
maritime personnel(Pras 2025).dn addition, regulatory
contribute to stronger safety

[, 2025; Priyadi et al, 2025;

involvement through sup
standards and complian
Sterkersen et al., 2017).

education and training
development. In Indonesi
important policy instrume
in the maritime sector (Lamatokan et al., 2024).

The final stage evaluated immediate knowledge change using a pretest-posttest design.
Similar community-empowerment programs in maritime settings have reported substantial
post-training knowledge gains using one-group pretest-posttest evaluations (Amanda et al.,
2024). In the present program, pretest and posttest scores served as the primary measurable
educational outcome.

Through these integrated stages, the program sought to improve maritime safety
knowledge, reinforce awareness and emergency preparedness, and strengthen collaboration
between maritime actors and local government. The immediate evaluation focused on
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knowledge acquisition; sustained changes in behavior, preparedness, and safety culture require
longer-term follow-up.

Table 2. Priority problems, program responses, and intended indicators

Priority problem Program response Intended indicator
Limited understanding of . .
. o 9 Maritime safety counseling and Improved pretest-posttest
standardized maritime safety . .
educational materials knowledge scores
procedures
Inconsistent safety practices Demonstration, mentoring, and Improved awareness and
and emergency preparedness  participatory discussion correct use of safety equipment
. . — - Information on formal maritime Greater awareness of training
Limited dissemination, training - S . -
— training and coordination with opportunities and stronger
access, and coordination . S ;
Transportation Agency institutional collaboration

METHODS

This community service program was conducted in Tambrauw Regency, Southwest Papua
Province, on 9-10 December 2025. It aimed to strengthen maritime safety knowledge and
awareness among coastal maritime actors through counseling, practical demonstrations, and
participatory discussion.

The program involved aritime actors, includin itional fishermen, motorboat

operators, coastal reside mmunity. leaders, and of the ;Tambrauw Regency

Transportation Agency. their direct involvement in

maritime transportation a

ncy.
Implementation consis etest administration, maritime
safety counseling, practica

implementation stages ar

n, andyposttest evaluation. The
The intervention combi asive, empowerment-oriented,
and evidence-informed approac nseling addressed safety equipment,
navigation signs, emergency procedu e navigation practices. Participants were

actively engaged throu nt e dis actical demonstrations designed to

relate the material to locall marifime

Evaluation used a o postfest de d a 20-item multiple-choice
knowledge test. Item vali nt correlations, and internal
consistency was assessed using Cronbach's alpha. Pretest and posttest scores were
summarized descriptively and compared using a paired-samples t-test. Detailed validity
coefficients, the reliability coefficient, knowledge-category cut-points, and test-assumption

diagnostics were not available in the program records and are therefore not reported.

Table 3. Participant profile

Variable Description

Total participants 22 persons

Traditional fishermen, motorboat operators, coastal residents,

Participant categories community leaders, and officers of the Tambrauw Regency

Transportation Agency

Location Tambrauw Regency, Southwest Papua Province
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Variable Description

Individuals directly involved in maritime transportation and

Selection criteria g
coastal activities

RESULTS

The program evaluated immediate changes in maritime safety knowledge among 22
participants representing traditional fishermen, motorboat operators, coastal residents,
community leaders, and officers of the Tambrauw Regency Transportation Agency. The
assessment focused on essential safety topics introduced during the program, including safety-
equipment use, emergency-response procedures, navigation signs, and safe navigation
practices. Participants' knowledge scores were classified into low, moderate, and high
categories. The distribution of knowledge levels before and after the counseling activity is
presented in Table 5. Table 5 shows a marked shift in knowledge categories after the counseling
activity. Before the program,” 17 participants (77%) were' classified in the low-knowledge
category and 5 (23%) in the moderate category; none were classified as high. After the
program, no participants remained in the low category; 6 (27%) were classified as moderate,
and 16 (73%) reached the“high-knowledge category. This pattern indicates a substantial
immediate improvement i

To assess whether th ically significant, pretest and
posttest scores were co

Table 4.

Table 4. Maritime safety k
Knowledge level

The results are presented in

Posttest n Posttest %

Low 0 0

Moderate 6 27

High 16 73

Total 22 100
Table 5 Paired pretest-posttest knowledge rést

Measure n T Y 9 df p

Pretest 2 43 m5

Posttest 2 80.0 28 22 21 <.001

The paired-samples anatysfs showed a Istic ignificant difference between pretest
and posttest knowledge scores, t(21) = -26.22, p < .001. The mean score increased from 45.0
(SD 7.15) to 80.0 (SD 5.28), representing an immediate within-group gain of 35 points. Because
the evaluation did not include a comparison group, this statistically significant change should
be interpreted as an association with the program rather than definitive evidence of a causal

intervention effect.
DISCUSSION

The program was followed by a substantial immediate improvement in participants'
maritime safety knowledge. Mean scores increased from 45.0 to 80.0, and the categorical
distribution shifted from predominantly low knowledge at baseline to predominantly high

Strengthening Maritime Safety Culture Through Community 831
Counseling in Tambrauw Regency
Sumarta R P, Gumelar F, Muhammad F, et al.



Community Development Journal (hal: 824-837) p-ISSN: 2580 5282
Volume 10. No. 2 e-ISSN: 2580 5290
August 2026 10.33086/cdj.v10i2.8604

knowledge after the intervention. These findings support the educational value of combining
structured counseling, participatory discussion, and practical demonstrations. However,
because the evaluation used a single-group pretest-posttest design, the observed change
should not be interpreted as definitive proof of intervention effectiveness.

The direction of the findings is consistent with previous studies showing that limited safety
knowledge and reliance on traditional experience without formal safety systems can increase
maritime risk, particularly in small-scale and artisanal operations (Saldanha et al., 2020; Utama
et al, 2024). In such settings, operational decisions may rely on personal experience and
informal sensemaking rather than standardized procedures. Indonesian evidence also indicates
that inconsistent life-jacket use and weak enforcement of safety requirements remain common
behavioral concerns among small-vessel operators (Saifudin et al., 2024).

The participatory approach used in this'program is consistent with behavior-based safety
principles, which emphasize ‘observation, feedback, andreinforcement to reduce unsafe
practices (Subramanyam & Dhankher, 2022; Gumelar et al., 2025). Safety awareness is also
associated with safety-behavior and safety citizenship, behavior amehg maritime personnel
(Prasetiawan et al., 2024; Wibawanti et al., 2025). Involving regulatory authorities can further

ining, and enforcement, all of
(Baig et al., 2024; Hasibuan et

strengthen institutional r cement through supervisio

which contribute, to stron
al., 2025; Priyadietal., 20
The integration of

ety standards and comp

onstration, and institutional
engagement therefore pr ning maritime safety capacity
in Tambrauw Regency. T ores supports the immediate
educational value of'struc ng, while sustained reductions

in risky behavior and long ire longitudinal observation.

The observed direction o with community maritime-safety
interventions in other Indonesian coas Imulation-based training for fishermen on
Raam Island substantially increased mean safety-knowledge scores, while a two-day

large pretest-posttest im@rovenjent}(G . ; i et al., 2025). Basic onboard-
safety socialization in Sa actical value of combining
explanation with hands-on training (Saifudin et al., 2024). Together, these findings suggest that
locally adapted safety education can address immediate knowledge gaps, although sustained
change depends on continued practice, access to equipment, and institutional reinforcement.

Practical demonstrations are particularly important because maritime safety requires
procedural competence as well as factual knowledge. Correctly fitting a life jacket, interpreting
navigation signs, recognizing hazardous conditions, and responding to emergencies require
practice. Maritime education research identifies training as an important safety-improvement
factor, while community programs increasingly use simulation to make learning more
transferable to real operating conditions (Frias et al, 2022; Gumelar et al., 2025). Future
Tambrauw programs should therefore retain practical demonstrations and add structured
Strengthening Maritime Safety Culture Through Community 832

Counseling in Tambrauw Regency
Sumarta R P, Gumelar F, Muhammad F, et al.



Community Development Journal (hal: 824-837) p-ISSN: 2580 5282
Volume 10. No. 2 e-ISSN: 2580 5290
August 2026 10.33086/cdj.v10i2.8604

observation checklists so that procedural performance can be assessed directly rather than
inferred from written-test scores.

Safety culture is a broader construct than knowledge alone. Research among maritime
personnel indicates that safety competence and safety culture can influence safety behavior
through safety awareness (Prasetiawan et al., 2024). Knowledge gain may therefore represent
an early step toward safer routine practice, but it does not by itself demonstrate consistent life-
jacket use, emergency preparedness, or compliance during actual voyages. This distinction is
important because repeated exposure to risk without immediate adverse consequences can
normalize unsafe behavior among experienced operators. Sustainable safety culture requires
shared expectations, equipment availability, supervision, feedback, and visible institutional
commitment.

The involvement of the Tambrauw Regency Transportation Agency is an important program
strength. Inclusive maritime=planning literature emphasizes the participation of local
authorities, fishers, and coastal communities in.decisions affecting marine safety and access
(Papageorgiou et aly 2024). In practical terms, institutional involvement creates opportunities
for periodic refresher training, referral to formal maritime technical education, safety
t checks. These activities could

campaigns before high-ris sons, and coordinated equi

help transform a ,one-tim local safety mechanism.

eling program into a co

Several methodologic
states that the 20-item
Cronbach's alpha reliabilit

The program documentation
oment validity testing and
icients and acceptance criteria
were not availablegThe c te, andrhigh knowledge were
also not documented. of instrument quality and
reproducibility. Future pro de the number of valid items,
item-correlation criterion, Cron ng range, and knowledge-category
thresholds.

records did not include fe di , hormality assessment, outlier
review, or participant-lev@ scores. jons underlying the test could
not be independently eval
and p = 0.000 is appropriately reported as p < .001. Additional effect sizes or confidence
intervals should be reported only when they can be calculated from the original participant-
level dataset.

Future evaluation should use a staged outcome framework. Immediate measures can
include knowledge and observed demonstration skills. Outcomes assessed after one to three
months could include life-jacket use, safety-checklist adoption, emergency-procedure recall,
and participation in formal training. Six- to twelve-month follow-up could document routine
compliance, near-miss reporting, safety violations, and local coordination activities. Where

feasible, a delayed-intervention or non-equivalent comparison group would strengthen causal
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interpretation and reduce the risk of attributing all pretest-posttest change to the counseling
session alone.

The Tambrauw model may be transferable to other remote coastal communities because it
relies on relatively low-complexity educational methods, practical demonstrations, and local
institutional partnership rather than equipment-intensive simulation facilities. Replication
should nevertheless begin with a local needs assessment because vessel types, trip duration,
weather exposure, passenger patterns, and available emergency resources vary substantially
across settings. Standardized documentation of participant characteristics, baseline
knowledge, practical performance, follow-up behavior, and institutional actions would
strengthen accountability and the evidence base for community maritime-safety programs.

CONCLUSION

Maritime safety counseling in.Tambrauw Regency was follewed by a substantial immediate
improvement in knowledge among 22 maritime actors. The mean score increased from 45.0
(SD 7.15) to 80.0 (SB.5.28), and 73% of participants reached the high-knowledge category after
the program. The paired-samples analysis showed a statistically significant pretest-posttest
difference, t(21) = -26.22,
practical demonstration,

<.007. The combination of co ling, participatory discussion,

rovides a feasible model for
community-based'mariti gle-group=design, incomplete
reporting of instrument v ehavioral or long-term follow-
up mean that the findings owledge improvement rather

than evidence of sustaine ritime accidents.
RECOMMENDATIONS

Within the next 3-6 mo
maritime leaders should conduct

ransportation Agency and local
g and practical drills and document
correct life-jacket use, emergency-respo ormance, and navigation-safety knowledge
using standardized i i iging opportunities should be
communicated regularly . Future program cycles should
retain participant-level ent validity and reliability
coefficients, define knowledge-category thresholds, and, where feasible, include a comparison
or delayed-intervention group. Six- to twelve-month monitoring should track routine safety-

equipment use, near-miss reporting, safety violations, and local coordination activities.
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