Table 1. Low-Cost simulator attributes and definitions
	Simulator attribute
	Definition

	Affordability (SA1)
	The extent to which the simulator can be developed or acquired at a cost lower than that of comparable commercial models, given local resource limitations and budget capacity. Affordability reflects not only purchase or construction cost but also economic feasibility for sustained educational use.

	Access feasibility (SA2)
	The degree to which the simulator can be obtained, deployed, and used in settings facing resource inequities, limited availability of commercial models, or restricted access to simulation infrastructure. Access feasibility includes practical availability, distribution, and suitability for diverse educational contexts.

	Sustainability capacity (SA3)
	The extent to which the simulator supports resource efficiency and environmentally responsible use through durability, reduced waste, potential component reuse, repairability, and reduced reliance on consumables, thereby contributing to the long-term viability of simulation activities.

	Manufacturability and assembly feasibility (SA4)
	The extent to which the simulator can be produced and assembled using accessible tools, materials, and procedures, with limited technical expertise, enabling local fabrication, rapid setup, and consistent deployment in educational settings.

	Portability (SA5)
	The extent to which the simulator can be transported, stored, and moved between learning environments with minimal effort, supporting decentralized or multisite simulation delivery.

	Purpose-appropriate Fidelity (SA6)
	The degree to which the simulator's functional performance and learner interaction approximate relevant clinical practice in a manner aligned with learning objectives. Fidelity is conceptualized as fit-for-purpose rather than inherently determined by technological sophistication.

	Enabling technology integration (SA7)
	The extent to which the simulator incorporates technological features that support functional performance, interactivity, feedback, and educational alignment. This attribute captures technological integration to enhance learning function, not as an indicator of superiority per se.

	Replicability and consistency (SA8)
	The extent to which the simulator can be reproduced and used repeatedly with consistent performance across learners, sessions, and contexts, supporting standardization, reliability of training exposure, and scalability of implementation.

	Versatility (SA9)
	The extent to which the simulator can support multiple skills, scenarios, learner groups, and educational purposes, including adaptability across different training environments and competency targets.

	Contextual adaptability (SA10)
	The extent to which the simulator and its use can be tailored to curricular demands, institutional realities, learner profiles, and contextual constraints while maintaining functional adequacy and alignment with educational objectives.


Note. Adapted from Costa et al.5
