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Table S1. Action Coding Key (ACK): Full 20-Critical Action scoring rubric
	CA
	Critical action
	Phase
	Benchmark
	Scoring criteria (1.0 / 0.5 / 0.0)

	1
	Declare MCI
	Command
	T+1 min
	1.0 = Unprompted verbal declaration; 0.5 = Prompted or delayed; 0.0 = Not declared

	2
	Assign functional leads / Assume command
	Command
	T+2 min
	1.0 = Unprompted role assignment; 0.5 = Prompted; 0.0 = Roles not assigned

	3
	Send METHANE report
	Command
	T+7 min
	1.0 = Complete METHANE; 0.5 = Partial report; 0.0 = Not sent

	4
	Review map & mark zones
	Command
	T+8 min
	1.0 = Zones marked on map; 0.5 = Partial zone marking; 0.0 = No zones

	5
	Open incident log
	Command
	T+9 min
	1.0 = Log opened and maintained; 0.5 = Opened but incomplete; 0.0 = No log

	6
	Announce scene ready for triage
	Command
	T+10 min
	1.0 = Clear verbal announcement; 0.5 = Implied readiness; 0.0 = No announcement

	7
	Begin primary triage
	Triage
	T+11 min
	1.0 = Systematic START/SALT initiation; 0.5 = Partial; 0.0 = Not initiated

	8
	Tag casualties
	Triage
	T+12 min
	1.0 = All casualties tagged; 0.5 = Partial tagging; 0.0 = Not tagged

	9
	Update triage log / verbal report
	Triage
	T+15 min
	1.0 = Complete update; 0.5 = Partial; 0.0 = No update

	10
	Submit final triage log
	Triage
	T+22 min
	1.0 = Final report delivered; 0.5 = Partial; 0.0 = Not submitted

	11
	Secondary triage begun
	Treatment
	T+23 min
	1.0 = Systematic reassessment initiated; 0.5 = Partial; 0.0 = Not initiated

	12
	Life-saving interventions applied
	Treatment
	T+25–30
	1.0 = LSIs applied to RED casualties; 0.5 = Partial; 0.0 = No LSIs

	13
	Record treatment in log
	Treatment
	T+25–30
	1.0 = Treatment documented; 0.5 = Partial; 0.0 = Not recorded

	14
	Finalise log / verbal update
	Treatment
	T+29 min
	1.0 = Complete handover; 0.5 = Partial; 0.0 = No handover

	15
	Hospital plan confirmed
	Transport
	T+30 min
	1.0 = Plan articulated; 0.5 = Partial plan; 0.0 = No plan

	16
	Vehicles released to scene
	Transport
	T+32 min
	1.0 = Vehicle deployment coordinated; 0.5 = Partial; 0.0 = Not released

	17
	First RED departure
	Transport
	T+34 min
	1.0 = RED casualty transported first; 0.5 = Delayed; 0.0 = No transport

	18
	Transport updates sent
	Transport
	T+45 min
	1.0 = Updates sent to command/hospital; 0.5 = Partial; 0.0 = Not sent

	19
	Incident stand-down
	Closure
	T+50 min
	1.0 = Formal stand-down declared; 0.5 = Informal; 0.0 = Not declared

	20
	Debrief start
	Closure
	T+20*
	1.0 = Structured debrief initiated; 0.5 = Informal; 0.0 = No debrief


Note: *CA-20 benchmark of T+20 min appears to be a data entry artefact; debrief typically follows closure (~T+55–60 min). Phase weights (original scheme): Command 30%, Triage 20%, Treatment 20%, Transport 20%, Closure 10%.


Table S2. Knowledge test item-level results
	Item
	Group A % correct (n=12)
	Group B % correct (n=13)

	q1
	75.0
	100.0

	q2
	100.0
	100.0

	q3
	100.0
	84.6

	q4
	66.7
	84.6

	q5
	83.3
	38.5

	q6
	91.7
	69.2

	q7
	100.0
	100.0

	q8
	100.0
	92.3

	q9
	100.0
	100.0

	q10
	100.0
	92.3

	q11
	100.0
	92.3

	q12
	100.0
	100.0

	q13
	100.0
	84.6

	q14
	100.0
	100.0

	q15
	100.0
	100.0

	q16
	91.7
	61.5

	q17
	100.0
	92.3

	q18
	66.7
	61.5

	q19
	8.3
	15.4

	q20
	66.7
	46.2

	q21
	91.7
	53.8

	q22
	91.7
	100.0

	q23
	100.0
	100.0

	q24
	100.0
	92.3

	q25
	100.0
	84.6

	q26
	100.0
	100.0

	q27
	100.0
	100.0

	q28
	91.7
	92.3

	q29
	100.0
	100.0

	q30
	66.7
	92.3

	Mean (30 items)
	89.7 (SD = 4.6)
	84.4 (SD = 11.0)


Note: Different quiz versions were administered to the two groups; direct between-group comparison is not appropriate. Item q19 was the most challenging for both groups.


Table S3. Attitude pre-post results by group
	Item
	Group
	Pre M (SD)
	Post M (SD)
	Δ
	W
	p
	r
	Between-group Δ

	att1 (Preparedness)
	A
	2.08
	4.58
	+2.50
	0.0
	<.001
	.883
	U=111.0, p=.065, r=.36

	
	B
	2.31
	3.92
	+1.62
	0.0
	.001
	.885
	

	att2 (Importance)
	A
	4.50
	4.92
	+0.42
	0.0
	.250
	.926
	U=91.0, p=.440, r=.14

	
	B
	4.46
	4.54
	+0.08
	12.0
	1.000
	.128
	

	att3 (Value)
	A
	4.83
	4.75
	−0.08
	2.0
	1.000
	.309
	U=73.5, p=.783, r=.05

	
	B
	4.54
	4.31
	−0.23
	4.0
	1.000
	.183
	

	att4 (Motivation)
	A
	4.83
	4.75
	−0.08
	2.0
	1.000
	.309
	U=73.0, p=.774, r=.05

	
	B
	4.62
	4.62
	0.00
	10.5
	1.000
	.000
	


Note: att1 was the only item showing significant pre-post change. Items att2–att4 showed ceiling effects (baseline M > 4.4).


Table S4. Debrief satisfaction item-level results
	Item
	Group A M (SD)
	Group B M (SD)
	U
	p
	r
	Interpretation

	deb1 (Safe environment)
	4.58 (0.49)
	4.38 (0.74)
	86.5
	.622
	.092
	Negligible

	deb2 (Reflection)
	4.92 (0.28)
	4.77 (0.58)
	84.0
	.596
	.065
	Negligible

	deb3 (Areas for improvement)
	4.75 (0.43)
	4.38 (0.84)
	93.0
	.338
	.163
	Small

	deb4 (Constructive feedback)
	4.75 (0.43)
	4.62 (0.74)
	79.5
	.942
	.016
	Negligible

	deb5 (Engaged all members)
	4.50 (0.65)
	4.08 (0.83)
	99.5
	.215
	.234
	Small

	deb6 (Focus on learning)
	4.75 (0.43)
	4.31 (0.61)
	108.0
	.066
	.326
	Medium

	deb7 (Overall quality)
	4.67 (0.47)
	4.31 (0.72)
	98.0
	.229
	.218
	Small

	Composite
	4.70 (0.32)
	4.41 (0.63)
	99.0
	.258
	.228
	Small


Note: All items scored 1–5 Likert scale. No item reached significance. Both groups rated debrief > 4.0 on all items.


Table S5. MCIPHER perception scores (Group B only, n = 13)
	Item
	Description
	M (SD)
	Median
	95% Bootstrap CI
	One-sample Wilcoxon vs 3.0

	mcp1
	Overall usefulness of MCIPHER
	4.23 (0.70)
	4.0
	[3.85, 4.62]
	p < .001

	mcp2
	Perceived helpfulness during exercise
	4.46 (0.63)
	5.0
	[4.08, 4.77]
	p < .001

	mcp3
	Ease of recall under time pressure
	3.92 (0.83)
	4.0
	[3.46, 4.38]
	p = .004

	mcp4
	Intent to apply in future exercises
	4.46 (0.63)
	5.0
	[4.08, 4.77]
	p < .001

	Composite
	
	4.27 (0.62)
	
	[3.92, 4.60]
	p < .001


Note: Bootstrap CIs based on 10,000 BCa iterations. All items significantly above scale midpoint (3.0).


Table S6. Bootstrap parameter estimates for team-level outcomes
	Metric
	Group
	Observed
	Bootstrap mean
	Bootstrap 95% CI
	P(B > A)

	TPS
	A
	65.0%
	65.1%
	[45.0, 82.5]
	

	
	B
	72.5%
	72.5%
	[60.0, 85.0]
	0.703

	
	Diff (B−A)
	+7.5 pp
	+7.4 pp
	[−15.0, 30.0]
	

	OTI
	A
	30.0%
	29.9%
	[10.0, 55.0]
	

	
	B
	55.0%
	55.0%
	[30.0, 80.0]
	0.931

	
	Diff (B−A)
	+25.0 pp
	+25.1 pp
	[−5.0, 55.0]
	


Note: 10,000 nonparametric resamples. OTI uses corrected values (A: 6/20, B: 11/20). Percentile method for CIs.


Table S7. Bayesian prior sensitivity analysis
	Metric
	Prior
	Group A posterior
	Group B posterior
	P(B > A)

	TPS
	Beta(1,1) — uninformative
	Beta(14.0,8.0), M=63.6%
	Beta(15.5,6.5), M=70.5%
	0.689

	
	Beta(0.5,0.5) — Jeffreys
	Beta(13.5,7.5), M=64.3%
	Beta(15.0,6.0), M=71.4%
	0.694

	
	Beta(2,2) — weakly informative
	Beta(15.0,9.0), M=62.5%
	Beta(16.5,7.5), M=68.8%
	0.680

	OTI
	Beta(1,1) — uninformative
	Beta(7,15), M=31.8%
	Beta(12,10), M=54.5%
	0.941

	
	Beta(0.5,0.5) — Jeffreys
	Beta(6.5,14.5), M=31.0%
	Beta(11.5,9.5), M=54.8%
	0.946

	
	Beta(2,2) — weakly informative
	Beta(8,16), M=33.3%
	Beta(13,11), M=54.2%
	0.932

	TAS
	Beta(1,1) — uninformative
	Beta(21,6), M=77.8%
	Beta(25,2), M=92.6%
	0.951

	
	Beta(0.5,0.5) — Jeffreys
	Beta(20.5,5.5), M=78.8%
	Beta(24.5,1.5), M=94.2%
	0.962

	
	Beta(2,2) — weakly informative
	Beta(22,7), M=75.9%
	Beta(26,3), M=89.7%
	0.929


Note: All conclusions robust: OTI and TAS P(B>A) > 0.93 regardless of prior; TPS shows moderate evidence (≈0.68–0.69) across all priors.


Table S8. Spearman correlation matrix (exploratory)
	Variable pair
	ρ
	p
	n

	Baseline confidence vs confidence change (all)
	−0.596
	.002
	25

	Post-confidence vs debrief satisfaction (all)
	0.665
	<.001
	25

	MCIPHER perception vs post-confidence (Group B)
	0.897
	<.001
	13

	Confidence gain vs knowledge (Group A)
	−0.516
	.086
	12

	Confidence gain vs knowledge (Group B)
	−0.543
	.055
	13

	att1 change vs confidence change (all)
	0.712
	<.001
	25


Note: Strong negative baseline–change correlation consistent with regression to the mean. Strong MCIPHER perception–confidence correlation in Group B suggests participants who found the mnemonic useful also reported highest confidence.


Table S9. Individual CA timestamps and on-time status
	CA
	Benchmark
	A (sec)
	B (sec)
	A dev (sec)
	B dev (sec)
	A on-time
	B on-time
	Notes

	1
	T+1 (60s)
	MISS
	565
	—
	+505
	✗
	✗
	

	2
	T+2 (120s)
	130
	79
	+10
	−41
	✓
	✓
	

	3
	T+7 (420s)
	MISS
	607
	—
	+187
	✗
	✗
	

	4
	T+8 (480s)
	655
	417
	+175
	−63
	✗
	✓
	

	5
	T+9 (540s)
	673
	749
	+133
	+209
	✗
	✗
	

	6
	T+10 (600s)
	804
	723
	+204
	+123
	✗
	✗
	

	7
	T+11 (660s)
	810
	741
	+150
	+81
	✗
	✓
	

	8
	T+12 (720s)
	926
	763
	+206
	+43
	✗
	✓
	

	9
	T+15 (900s)
	1025
	983
	+125
	+83
	✗
	✓
	

	10
	T+22 (1320s)
	1334
	1348
	+14
	+28
	✓
	✓
	

	11
	T+23 (1380s)
	1052
	1500
	−328
	+120
	✓
	✓
	

	12
	T+25–30
	—
	—
	—
	—
	✓
	✓
	Range benchmark

	13
	T+25–30
	—
	—
	—
	—
	✓
	✓
	Range benchmark

	14
	T+29 (1740s)
	1909
	1798
	+169
	+58
	✗
	✓
	

	15
	T+30 (1800s)
	MISS
	MISS
	—
	—
	✗
	✗
	

	16
	T+32 (1920s)
	1973
	2167
	+53
	+247
	✓
	✗
	

	17
	T+34 (2040s)
	2183
	2411
	+143
	+371
	✗
	✗
	

	18
	T+45 (2700s)
	MISS
	2741
	—
	+41
	✗
	✓
	

	19
	T+50 (3000s)
	3309
	3465
	+309
	+465
	✗
	✗
	

	20
	T+20 (1200s)*
	MISS
	3495
	—
	+2295
	✗
	✗
	*Data artefact

	Total
	
	
	
	
	
	6/20
	11/20
	


Note: MISS = CA not attempted (scored 0.0). On-time = within benchmark ±2 min tolerance. *CA-20 benchmark appears to be data entry artefact.


Table S10. CONSORT-SIM reporting checklist
	Item
	CONSORT-SIM element
	Reported
	Location
	Notes

	1a
	Title: simulation study identified
	✓
	Title
	

	1b
	Structured abstract
	✓
	Abstract
	Background/Methods/Results/Conclusions

	2a
	Scientific background and rationale
	✓
	Introduction ¶1–3
	

	2b
	Specific objectives or hypotheses
	✓
	Introduction ¶4
	

	3a
	Description of simulation modality
	✓
	Methods §Scenario
	3D tabletop with ETS approach

	3b
	Simulation setting and props
	✓
	Methods §Scenario
	

	3c
	Instructional design rationale
	✓
	Methods §Pre-course
	CLT-informed

	4a
	Eligibility criteria
	✓
	Methods §Participants
	

	4b
	Settings and locations
	✓
	Methods §Design
	MBRU, Dubai, UAE

	5
	Interventions described
	✓
	Methods §Allocation
	

	5-SIM
	Facilitator standardisation
	✓
	Methods §Facilitation
	Same facilitator

	6a
	Outcomes defined
	✓
	Methods §Outcomes
	TPS, OTI, TAS + secondary

	6b
	Changes to outcomes noted
	✓
	Methods §Outcomes
	Eye-tracking removed

	7a
	Sample size determination
	Partial
	Methods §Participants
	No formal power calc

	8a–8b
	Randomisation method
	N/A
	—
	Quasi-experimental

	11a–11b
	Blinding
	Partial
	Methods
	Post-hoc scoring

	12a–12b
	Statistical methods
	✓
	Methods §Statistics
	Fully described

	13a
	Participant flow
	Partial
	Results §Participants
	No CONSORT diagram

	14a
	Dates of recruitment
	✓
	Methods §Design
	18 November 2025

	15
	Baseline data table
	✓
	Results Table 1
	

	16
	Numbers analysed
	✓
	Results
	A=12, B=13; no attrition

	17a–17b
	Primary outcomes + effect sizes
	✓
	Results
	With CrI and CI

	18
	Ancillary analyses
	✓
	Results
	Phase, triage, correlations

	20
	Limitations
	✓
	Discussion
	Nine specific limitations

	21
	Generalisability
	✓
	Discussion
	Acknowledged

	22
	Interpretation consistent
	✓
	Discussion
	Proof-of-concept maintained


Note: Based on Cheng et al. (2016) extensions for healthcare simulation research. Items marked N/A reflect quasi-experimental design. Partial items identify areas for strengthening in future studies.
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