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ABSTRACT

This systematic review synthesizes evidence from 300 studies to establish best
practices for integrating simulations into curricula, thereby optimizing education-
al outcomes. Findings reveal that pedagogical alignment—structured debriefing,
scaffolded complexity, and fidelity matching learning objectives—is paramount.
Effective integration requires evidence-based frameworks (e.g., spiral curricula,
mastery learning), with faculty development as the strongest predictor of success.
Simulations significantly enhance skill acquisition, retention, and transfer when
strategically embedded. However, gaps persist in equity, cultural adaptation, and
longitudinal validation. Practical recommendations include scalable models (e.g.,
shared resources, low-fidelity equivalency) and allocating faculty workload. Policy
implications emphasize the importance of accreditation standards and the respon-
sible use of Al. Future research should focus on accessibility, cultural sensitivity,
and Al-augmented debriefing.
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BACKGROUND

Theoretical Underpinnings and
Pedagogical Value of Simulations

Through active participation and reflection on tangible experiences, information
is created through simulations, which represent a sophisticated instructional tech-
nique based on experiential learning theory (Kolb, 2015; Kolb & Kolb, 2017). This
approach firmly adheres to constructivist ideas, which hold that students actively
develop their understanding by engagement with intricate, real-world situations
that mirror difficulties encountered in the real world (Jonassen, 1999; Lainema &
Nurmi, 2006; Vygotsky, 1978). The effectiveness of well-designed simulations is
further explained by cognitive load theory, which shows that they optimize germane
load by encouraging schema construction through guided practice and manage in-
trinsic load by decomposing complex tasks (Sweller et al., 2019; van Merriénboer
& Kirschner, 2018; Wouters et al., 2013). According to situated learning theory,
knowledge is inextricably linked to the activities and context in which it is applied;
simulations naturally offer this context, enabling students to develop situated cog-
nition and participate legitimately in the periphery of a particular field (Brown et
al., 1989; Herrington & Oliver, 2000; Lave & Wenger, 1991). According to flow
theory, which advocates striking a balance between difficulty and competence, the
immersive nature of simulations encourages intense motivation and engagement
(Csikszentmihalyi, 1990; Kiili, 2005; Prensky, 2001). Furthermore, by allowing for
regular, concentrated engagement with specific skills in a safe, consequence-free
setting, simulations support intentional practice —a fundamental aspect of exper-
tise development (Ericsson et al., 1993; McGaghie et al., 2011). They skillfully
facilitate cycles of experiential learning, leading students from abstract conception
and introspective observation to active experimentation and tangible experience
(Kolb, 2015; Kayes, 2002; Mainemelis et al., 2002) (Grammarly, 2025). As students
observe, assess, and control their learning tactics in the simulated environment,
this process develops crucial metacognitive abilities. As a result, simulations are
believed to help bridge the frequently mentioned gap between the abstract theoretical
knowledge taught in classrooms and the complex, unstructured issues that arise in
professional practice (Bransford et al., 2000; Herrington et al., 2010; Schon, 1987).

Empirical Evidence for Simulation
Effectiveness Across Disciplines

A substantial and growing body of empirical research demonstrates the effec-
tiveness of simulations in enhancing diverse educational outcomes across numerous
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