
RETHINKING ATC SIMULATION: WHY FIDELITY ALONE 
DOESN’T DELIVER BETTER TRAINING OUTCOMES  

EXECUTIVE SUMMARY 
Air traffic control training has historically prioritized high-fidelity simulation, and it is still essential. 
However, evidence shows that increasing complexity without adjusting training design can negatively 
impact learning outcomes. A more effective approach centers on graduated fidelity, repetition, feedback, 
and adaptive learning. Outcomes improve when simulator complexity is deliberately aligned to trainee 
readiness, skill type and instructional objective. For ANSPs, the question is not how realistic can we make 
the simulator, but what fidelity is needed at each stage to develop, consolidate, integrate and assess 
proficiency? 
 

THE ASSUMPTION 
For decades, ATC training has trended toward increasingly realistic, full-immersion simulation. The 
assumption is simple: more fidelity equals better learning. In practice, realism is only valuable when the 
learner has the foundational knowledge and skills to use it productively. 
 

THE CHALLENGE 
Many curricula front-load theories and rely on exam-driven cramming, then move trainees into high-
fidelity simulation where they are simultaneously learning phraseology, scanning, coordination, strip/FPS 
handling, system use, prioritization and decision-making. This can create cognitive overload and make 
the simulator the first meaningful opportunity to practice basic skills, rather than the place to integrate 
and assess them. 
 

THE PRINCIPLES 
Different skills require different fidelity. Foundational skills require repetition, feedback and confidence in 
lower-pressure environments. High-fidelity simulation is best used for integration, operational pressure, 
prioritization, conflict recognition, projection, decision-making and competency assessment.  
 

THE SOLUTION: GRADUATED FIDELITY 
A graduated fidelity model sequences training from knowledge acquisition, through low-fidelity practice 
and skills games, into medium-fidelity task consolidation, and finally full-immersion simulation. The 
Proficiency Cycle provides the framework: brief, learn, teach, consolidate and assess using the right 
training device at the right time, supported by analytics and adaptive scheduling. 
 

THE FUTURE: PROFICIENCY CYCLE 
The future is a connected training ecosystem, not a single-device choice. Adaptive learning, analytics, 
part-task trainers, training management systems and full-immersion simulators should operate as one 
integrated model. 
 

IMPLICATIONS FOR ANSPs 
ANSPs should invest in a multi-layered ecosystem that improves trainee readiness before high-value 
instructor and simulator time is consumed. This approach can improve throughput, reduce avoidable 
rework, support earlier intervention, and make simulator spend more effective by reserving complex 
environments for the outcomes they are best suited to deliver. 
 

CONCLUSION: KEY MESSAGE 
High fidelity remains critical,  but only when applied at the right stage, for the right skill, within a properly 
designed training system. 
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