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[Abstract]

This quasi-experimental study examined the effects of a hybrid disaster tabletop simulation program based on action learning
and Crisis Resource Management (CRM) on nursing students’ disaster knowledge and preparedness. Participants included 50
third-year nursing students from a university in J Province, Korea, assigned to an experimental (n=30) or control group (n=20).
Data were collected from November 1 to December 20, 2024 and analyzed using SPSS 26.0. Both groups demonstrated improved
disaster nursing knowledge from baseline (within-group change), but the magnitude of knowledge gain did not differ between the
experimental and control groups (between-group comparison). In contrast, disaster preparedness differed significantly between
groups, particularly in the prevention and response subdomains. These findings suggest that integrating action learning- and
CRM-based hybrid disaster tabletop simulation into community health nursing courses is an effective teaching—learning strategy for

enhancing nursing students’ practical disaster preparedness competencies.
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DISASTER NURSING EDUCATION & HYBRID TABLETOP SIMULATION

[1] Theoretical Instruction (Both Groups, 60 min)
- Disaster management cycle (Prevention, Preparedness,
Response, Recovery)
- START triage principles and algorithm
- Crisis Resource Management (CRM): situational awareness,
communication, role allocation, rescurce management

[2] Pre hospital Tabletop Simulation Using Field Kit (Exp Group Only, 30 min}
Earthguake-induced building collapse scenario
{2-1}Scene Safety & Hazard Assessmeant

- Secondary collapse, gas leak, falling debris
{2-2) START Triage
- Step 1: Walking assessment — GREEN
- Step 2: Breathing assessment
+ No treathing ater airway reposition — BLACK
+ Respiratory rate = 20/min — RED
- Step 3: Circulation assessment
+ Capillary refill= 2 secor ne radial pulse —RED
- Step 4. Mental status
+ Unable to follow commands —RED
+ Otherwise — YELLOW
(2-3) Immediate Interventions
_ Ainway opening, bleeding control, positioning
{2-4)Transport Priority Cetermination
{2-5) Field-to-H ospital Handoff
- SBAR format communication

[3] In-Hospital Tabletop Simulation Using ER Kit (Exp Group Only, 30 min)
- Medical re-triage and reassessment
- Allocation of limited beds, staff, supplies
- Coordination among mu ftidisciplinary team members
- Management of patient surge and unexpected deterioration

[4] Action Learning - Based Debriefing (Exp Group Only, 30 min)
- ldentification ofkey problems

x\'—f"]_j}—oﬂ EH :l_ }g‘jg—% %_/1\3]'9& O]EAO‘] ;si]:}: - Review of clinical decision-making and CRM behaviors
- _ _ - Reflection on tearmwork and communication
O]%ﬂ—%— —?; /ébéil'% T’H}\O}»—O—i X]%J,?_i ?lt,_;l' Zﬂ_% lg‘jl] - Development of improvement strategies
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Table 2. Team composition and roles
TS = 2l & X o
1. U5 22198 Role / Position Out-of-hospital In—-hospital
Table 1. Program schedule (Team A; n=15) (Team B; n=15)
Trammg Qe Me?hod Team Leader Field emergency Hospital incident
Domain /Time (Incident operations lead / commander(e.g.,
(1) Concept of disaster; (2) Disaster Commander) on—sceneI ||nC|Sent hospital dlrectoT) /d
management cycle: Prevention, control lea emergency care fea
Preparedness, Response, and Disaster medical
Recovery; disaster overview and trends; . . assistance team ) .
A . ) Triage Officer Nursing support lead;
risk factor analysis; community—based . (DMAT) d .
; (START Triage ) triage unit
disaster management system members(paramedic/ .
Nurse) hysician/nurse); (ED triage staff)
Disaster planning, emergency response P ytr' it ’
Didactic | systems, and individual/organizational Lecture lage uni
session preparedness /60min Primary Emergency center Critical care
(theory) . . . Treatment Lead | clinicians; public health treatment unit;
START triage criteria; on—site rescue . ) . .
. (Primary rapid response team; emergent care unit;
and basic emergency care ) . o '
Treatment Nurse) treatment unit minor injury care unit
Management of dllsaster—rellate.d health Field medical
problems; strategies to maintain ) .
L ) . operations desk; .
continuity of healthcare services Documentation & ambulance team lead: Medical support team
Concents and key elements of the Communication fransport unit (including’; lead; admissions/
recovep hase 4 (Recorder & private transport as administration unit;
vp SBAR applicable); intra—/inter—facility
Out-of- | START-based triage, hazard/risk . ) Communicator) | app L transport unit
; simulation utility/telecom liaison
hospital assessment, emergency care, and /30min (as applicable)
tabletop | transport decision—making
Medical re—tri Resource & Administrative support Administrative
In—hospital (E%)lca re-tnage, emergentcy rczjom simulation Logistics unit; fire services support lead; security
tabletop teamr_ebsaosuergierzagiggmen > an /30min (Resource liaison; EMS lead; staff; traffic/parking
P Manager) police liaison control staff
Debriefing Problem analysis; evaluation of Guided Note. Team A and Team B alternated across the out-of-hospital and
(Action decision-making: reflection on reflection in—hospital tabletop simulations. SBAR = Situation-Background-
Learning) teamwork; identification of /30min Assessment-Recommendation; START = Simple Triage and Rapid
improvement points Treatment.
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Table 3. Detailed scenario structure with team roles and CRM/action learning elements
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Phase

Key Scenario Content

Embedded Educational Elements
(CRM / Action Learning)

1. Disaster recognition
(out—of—hospital)

A magnitude 7.0 earthquake occurs

in an urban area; building collapse
and mass casualties are reported.

« Situational awareness (SA): leader prompts, “What are the confirmed
impacts and hazards?” to elicit shared information.

« Role assignment: reconfirm pre—assigned roles (leader, triage, treatment,
recorder/communication, resource/logistics).

2. Scene approach &
hazard assessment

Secondary collapse risk; possible
fire/gas leak; assessment of
accessible zones.

« Risk management & decision—-making: team discusses “Which zones are
safe to access?” and “Which areas should be controlled?”

« Communication: leader restates decisions using closed—-loop
communication.

3.START-based triage

Triage of 50 simulated patients

(green/yellow/red/black) using

patient role cards and symptom
information.

« Teamwork & leadership: triage role applies the START algorithm; leader
calibrates priorities as needed.

* Resource management: estimate resource needs by acuity.

« Briefing: share triage outcomes succinctly.

4. On-site primary
treatment & resource
management

Airway support, hemorrhage
control, fracture immobilization;
allocation of limited equipment.

» Role—based care & resource allocation: treatment role focuses on
life—threatening problems; logistics role coordinates, “Which equipment
should be used first and for whom?”

» SA! reassess priorities when patient status changes.

5. Transport decisions &
handoff to hospitals

Determine transport priority and
routes; confirm ambulance
availability and receiving hospital
capacity.

« Collaborative decision—-making: agree on transport priority/routes through
team discussion.

« Structured communication (SBAR): recorder/communication role
performs SBAR handoff per patient and coordinates linkage with
facilities.

6. Initial in—hospital
response

ED overcrowding; limited
staff/beds/equipment; initial
treatment and reorganization of
triage flow.

* CRM-based team response: leader manages overall patient flow and
reallocates roles (treatment, medication/equipment, family liaison, etc.).
» SA: reprioritize with new arrivals and deterioration events.

7. Medical re—triage &
interprofessional
collaboration

Re—-triage transferred patients;
collaborate using interprofessional
role cards (physician, nurse,
paramedic).

* Interprofessional communication & leadership: members enact
profession—specific roles; leader functions as a coordinator.

» Resource management: reallocate beds and staffing based on acuity
(critical vs. non~—critical).

8. Reflection & Action
Learning debriefing

Analyze team actions, decision—
making, communication, and CRM
use; derive improvement strategies.

« Action Learning cycle (analyze—reflect-redesign): facilitator-guided
reflection.

» Metacognition: prompts such as “What did we do well?” and “What would
we do differently next time?”

Abbreviations: CRM, crisis resource management; SA, situational awareness; SBAR, Situation—Background-Assessment-Recommendation;
START, Simple Triage and Rapid Treatment; ED, emergency department.
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Table 4. Debriefing framework

and key questions by phase

Phase

Key Questions

1. Fact—finding
(What happened?)

“What was the first situation the team recognized?”
“Which patient was identified as the most critical, and why?”

2. Process reflection

(How did we act/decide?)

“How did you conduct triage based on the START criteria?”
« “What criteria did you use to prioritize during hazard assessment and resource allocation?”
« “What challenges did you encounter during transport decisions and the SBAR handoff?”

3. CRM—focused feedback
(Why did it work / not work from

a CRM perspective?)

reports appropriate?”

repeated the scenario?”

“Was situational awareness sufficient? What information, if any, was missed?”
» “Was team communication clear? Were there any duplicated instructions or missed transmissions?”
* “How were role allocation and leadership demonstrated? Were the leader’s directives and team members’

“From a resource management perspective (staff, equipment, time), what would you do differently if you

4. Action planning / transfer « “|f you faced the same situation again, what would you change first?”
(What will we change and » “How can today’s learning be applied to real disaster settings?”

apply?)

“What should the team improve to be better prepared for future disaster situations?”

Abbreviations: CRM, crisis resource management; SBAR, Situation—Background-Assessment-Recommendation; START, Simple Triage and

Rapid Treatment.
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Table 5. Homogeneity of general characteristics between

groups
Group 5
. ) Total x-ort
Variables Categories = Ex Con
(N=50) @ (0)
(n=30) (n=20)
Age (.676)
=25 11(22.0) 6(20.0) 5(25.0) :
Female  45(90.0) 27(90.0) 18(90.0) ¢ g
Sex (1.000)
Male 5(10.0)  3(10.0) 2(10.0) :
=4.0 8(16.0)  6(20.0) 2(10.0)
3.5~4.0 17(34.0) 9(30.0) 8(40.0)
Grade 3.0~3.5 13(26.0) 7(23.3) 6(30.0) (17'31)
2.5~3.0 10(20.0) 7(23.3) 3(15.0)
<25 2(4.0) 1(3.3)  1(5.0)
Satisfied  29(58.0) 19(63.3) 10(50.0)
Major 2.08
satisfaction Moderate  20(40.0) 11(36.7) 9(45.0) (354)
Dissatisfied ~ 1(2.0) 0(0.0) 1(5.0)

Disaster Yes 6(12.0)  3(10.0) 3(15.00 g
nursing ( 5'94)
training No 44(88.0) 27(90.0) 17(85.0)

F 6. TthE MkES XA st
Table 6. Change in disaster knowledge by group
Pre Post

Group t(p) Post — Pre
Mean+SD  MeanxSD

Exp(n=30) 11.00+4.25 15.63%£2.40 7.53(<.001) 4.63£3.37

Con(n=20) 11.95+4.70 15.30£2.74 3.30(.004) 3.35%4.55

t(p) -0.74(.461) 0.45(.651) 1.15(.257)
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