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ABSTRACT: High-fidelity simulation (HFS) is increasingly 
applied in clinical education to enhance psychomotor and 
technical skill acquisition. This study investigated the effects of 
structured HFS interventions—comprising prebriefing, active 
facilitation, and debriefing—on clinical performance among 
health profession students, evaluating whether structured 
simulation design improves procedural accuracy, efficiency, 
and decision-making. A quasi-experimental pretest-posttest 
control design involved 120 undergraduate nursing and medical 
students across two scenarios: patient deterioration and 
medication safety. Assessment used OSCE checklists, 
RAPIDS-Tool evaluations, and observational scoring for error 
rates and completion time, analyzed via paired t-tests and 
ANOVA. Findings showed statistically significant 
improvements in OSCE scores (22–25% mean increase), 
reduced error rates (13–20%), and faster completion times. 
RAPIDS-Tool results indicated strong post-intervention 
performance in clinical assessment and intervention, with 
moderate gains in escalation skills. Structured debriefing 
further enhanced knowledge retention and reduced repeat 
errors. These results confirm that HFS, guided by deliberate 
instructional design, significantly strengthens clinical 
competencies, with long-term benefits extending to decision-
making and teamwork. Thoughtful fidelity alignment ensures 
engagement and consistent outcomes. The study offers a 
replicable framework for embedding simulation into healthcare 
curricula and calls for further research on multicenter scalability 
and long-term impact. 
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INTRODUCTION 

In recent years, health professions education has seen a transformative shift toward innovative, 

student-centered teaching methodologies. Among these, simulation-based education (SBE), and 

particularly High-Fidelity Simulation (HFS), has gained prominence for its ability to replicate real-
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life clinical scenarios within a controlled environment. As clinical educators strive to bridge the 

gap between theoretical knowledge and real-world practice, the integration of HFS into medical 

and nursing curricula has become increasingly relevant. This chapter introduces the context, 

rationale, and objective of the study that investigates how structured HFS design impacts the 

development of psychomotor and technical skills in clinical education. 

The use of high-fidelity simulation has become a pivotal pedagogical strategy in nursing and 

medical education, primarily due to its proven impact on enhancing psychomotor skills, procedural 

accuracy, and clinical judgment. Unlike traditional learning environments, HFS provides a safe and 

standardized space where learners can repeatedly practice complex procedures without 

endangering patient safety. Through realism in equipment, patient scenarios, and interactive 

feedback, HFS fosters confidence, supports decision-making, and builds technical competence 

among health profession students (Mohamed et al., 2017; Pal et al., 2018). Moreover, its 

adaptability across various clinical settings makes it a versatile instructional approach, particularly 

effective in preparing students for high-stakes and emergency situations (Ling et al., 2021; Neely 

et al., 2022). 

Despite the growing body of evidence supporting simulation’s impact on clinical education, many 

training programs continue to rely predominantly on traditional clinical rotations. These rotations, 

while offering valuable exposure to real patients, often present unpredictable case availability and 

inconsistent skill-building opportunities. Simulation-based interventions complement clinical 

rotations by providing structured, repeatable practice sessions, thereby enhancing procedural 

retention and learner confidence. For instance, comparative studies indicate that students trained 

via high-fidelity simulations perform better in cardiac care and resuscitation tasks than those who 

undergo conventional training (Elshama, 2020; McCoy et al., 2018). The hybridization of clinical 

education merging simulation with real-world rotations has thus become a recommended 

approach to optimize learning outcomes (McKelvin & McKelvin, 2020). 

However, the success of simulation-based training hinges not only on its technological fidelity but 

also on the quality of its instructional design. The presence of core components such as prebriefing, 

facilitator-led scenarios, and structured debriefing are vital to translating simulated experiences into 

meaningful learning. Frameworks like Fink’s Integrated Course Design guide educators in aligning 

learning objectives with simulation tasks and assessment metrics (Jiang et al., 2024). For example, 

effective prebriefing sessions have been shown to reduce learner anxiety, enhance psychological 

safety, and establish clear learning expectations (Oh & Park, 2023). Similarly, debriefing has been 

identified as one of the most influential stages in simulation-based learning, promoting critical 

thinking, reflection, and knowledge consolidation (Rishipathak et al., 2023). 

Multiple studies have emphasized the effectiveness of reflective debriefing in strengthening 

cognitive and psychomotor skills. Post-simulation discussions allow learners to revisit their actions, 

analyze errors, and link experiences to theoretical frameworks. This form of active learning 

reinforces clinical reasoning and supports the development of both technical and non-technical 

competencies. Notably, structured debriefing has also been correlated with improved problem-

solving and decision-making in high-stress scenarios, indicating that its educational impact extends 

beyond rote procedural practice (Hoon et al., 2023; Ling et al., 2021). 
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Prebriefing and debriefing are not the only critical design components. Active participation during 

the simulation itself is central to learner engagement and outcome attainment. Active learning 

encourages deeper cognitive processing, ensuring that learners are not passive observers but rather 

immersed participants (Hrdy et al., 2024; Nabecker et al., 2021). The triad of prebriefing, active 

simulation, and debriefing forms a coherent instructional loop that reinforces knowledge, fosters 

self-assessment, and supports behavioral change. 

Evaluating the fidelity of simulation is also essential to its instructional effectiveness. Simulation 

fidelity refers to the degree of realism with which a simulated scenario replicates clinical practice. 

High-fidelity simulations often include advanced manikins, realistic clinical settings, and detailed 

case scenarios. Tools like the Fidelity Assessment Framework allow educators to assess the realism 

and effectiveness of simulations across dimensions such as physical environment, psychological 

immersion, and instructional congruence (Jones, 2021). While higher fidelity is generally associated 

with better knowledge retention and skill application, research also cautions that fidelity should 

align with specific learning goals rather than being pursued for its own sake (Cardoso et al., 2023; 

Jones, 2021; Kim et al., 2016). 

The integration of HFS into health professions curricula reflects a broader pedagogical shift 

toward experiential, outcomes-based education. Programs in nursing, medicine, pharmacy, and 

allied health are increasingly adopting simulation to build core competencies and promote 

interprofessional collaboration. Interdisciplinary simulation sessions, for example, enable students 

from different healthcare backgrounds to practice team-based care and communication in settings 

that mimic real hospital environments (MacDonald et al., 2018). This interprofessional approach 

enhances not only individual competence but also team dynamics and collaborative decision-

making (Ashokan et al., 2023; Sharkas et al., 2024). 

As simulation becomes more embedded in clinical training, there remains a need to evaluate and 

document its most effective forms. This includes analyzing which instructional components such 

as cueing, feedback, and scenario fidelity contribute most significantly to learning outcomes. 

Further, there is limited research that systematically links simulation design to specific, validated 

skill performance measures such as OSCE scores or RAPIDS-Tool domain assessments. This gap 

highlights the necessity for a standardized, evidence-informed framework that educators can use 

to design, implement, and evaluate simulation interventions. 

The present study addresses this gap by evaluating how structured simulation design incorporating 

prebriefing, active participation, and debriefing influences psychomotor skill performance in 

health profession students. The hypothesis posits that simulation sessions aligned with validated 

instruments and embedded instructional components will yield significant improvements in 

clinical task performance, efficiency, and safety. The study focuses on procedures such as IV line 

insertion, wound care, and medication administration skills that are fundamental to safe patient 

care yet often underdeveloped during early training stages. 

The novelty of this study lies in its integration of simulation fidelity, instructional design, and 

psychomotor assessment into a single evaluative framework. It not only contributes to the growing 

body of literature on simulation effectiveness but also proposes a replicable model that can inform 

future curriculum development across health education programs. By grounding its design in 
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empirical literature and validated assessment tools, this research aspires to set a benchmark for 

best practices in simulation-based clinical training. 

 

METHOD 

Evaluating simulation-based education (SBE) in health professions requires a well-structured 

methodology integrating rigorous research design, validated assessment instruments, and 

systematic implementation of key simulation components such as prebriefing, facilitation, and 

debriefing. This chapter outlines the methodological framework of the study, presents its research 

design and data collection procedures, and discusses the instruments used to evaluate outcomes. 

It also elaborates on how structured simulation components were embedded in the study. 

 

Research Design 

This study employed a quasi-experimental pretest-posttest control design. This approach enables 

comparison between a group exposed to high-fidelity simulation (HFS) and a control group 

receiving traditional instruction. The design facilitates evaluation of change in performance, error 

rates, and efficiency resulting from the intervention. Prior literature emphasizes the robustness of 

such designs in SBE research, with randomized controlled trials (RCTs), pretest-posttest formats, 

and meta-analyses being commonly used to evaluate effectiveness (Jiang et al., 2024). 

Although RCTs provide stronger causal inference, the quasi-experimental approach used here 

remains effective for examining educational outcomes within institutional constraints. 

Additionally, qualitative approaches such as open-ended feedback were collected post-simulation 

to provide context and triangulate findings (MacDonald et al., 2018). 

 

Participants and Setting 

The study included 120 undergraduate students from nursing and medicine programs, enrolled in 

their clinical training phase. Participants were randomly assigned to intervention (n = 60) and 

control (n = 60) groups. The simulation sessions were conducted in a university-affiliated clinical 

skills laboratory equipped with high-fidelity mannequins, video capture technology, and interactive 

case programming. 

 

Simulation Scenarios 

Two simulation scenarios were developed and validated: 

1. Patient Deterioration – requiring assessment of vital signs, recognition of warning signs, 

initiation of intervention, and escalation of care. 

2. Medication Safety – focusing on the correct application of medication rights, prevention of 

errors, and safe drug administration. 
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These scenarios were selected based on their high relevance to core psychomotor competencies 

and alignment with the RAPIDS-Tool and OSCE checklist instruments. 

 

Instruments and Assessment Tools 

The evaluation of clinical skill performance used multiple validated instruments: 

• Objective Structured Clinical Examination (OSCE): Employed pre- and post-intervention 

using standardized procedural checklists for IV line insertion, wound care, and medication 

administration. The OSCE offers high inter-rater reliability and established content validity. 

• RAPIDS-Tool: Assesses performance across three domains: assessment, intervention, and 

escalation. Used during the patient deterioration scenario. 

• Error Logs and Time Metrics: Procedural errors and task completion times were logged by 

facilitators in real-time. 

• Rating Scales and EPA Frameworks: Supplemented for cross-validation of student readiness 

and professional behavior (Cheema & Ali, 2021; Sherif et al., 2024). 

 

Prebriefing Structure 

Each simulation session was preceded by a 15-minute prebriefing phase. This included: 

• Introduction to the simulation environment and technology 

• Clarification of student roles and behavioral expectations 

• Review of learning objectives and intended performance outcomes 

• Establishment of psychological safety principles 

Prebriefing is critical in aligning learner expectations with simulation goals and reducing anxiety, 

contributing to improved performance. 

 

Facilitation Approach 

During simulation, trained facilitators maintained a 1:8 ratio with participants. Their role included: 

• Providing scenario cues and guidance as needed 

• Observing student responses without interference 

• Documenting behaviors and performance for scoring 

Effective facilitation is linked to increased learner engagement and comfort, optimizing the 

educational experience (Cardoso et al., 2023). 
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Debriefing Methodology 

Following each simulation, a 30-minute structured debriefing was conducted using a performance-

based reflection model. The process involved: 

• Reviewing video recordings or observer notes 

• Discussing critical actions taken, omissions, and rationale 

• Encouraging peer feedback and emotional processing 

• Linking simulation events to real-world implications 

Debriefing fosters metacognitive skills and is known to enhance the retention and transfer of 

knowledge. Studies underscore its impact on critical thinking and problem-solving (Nabecker et 

al., 2021). 

 

Data Collection and Analysis 

Data were collected at three stages: 

• Pre-Test: Baseline skill assessments using OSCE and error/time metrics 

• Intervention: HFS sessions with observational scoring 

• Post-Test: Re-administration of OSCE and RAPIDS evaluation 

Statistical analyses included paired sample t-tests for within-group comparisons and ANOVA for 

between-group differences. Descriptive statistics were used for procedural efficiency (error rates, 

timing). Reliability analysis of instruments was also performed. 

 

Ethical Considerations 

Ethical approval was obtained from the institutional review board. Participation was voluntary, 

and informed consent was obtained. Confidentiality and anonymity were assured. 

 

Summary 

This methodological framework integrates best practices from simulation pedagogy and empirical 

research. By combining validated assessment tools, structured instructional design, and robust data 

collection, the study aims to provide high-quality evidence on how simulation influences 

psychomotor skill development in health professions education. 

 

https://journal.idscipub.com/index.php/curatio


Structured High-Fidelity Simulation for Clinical Skill Mastery: A Framework for Enhancing 

Psychomotor Competence in Health Professions Education 

Putra 

 

7 | Curatio : Journal of Advanced and Specialized Nursing, and Care Planning 
https://journal.idscipub.com/index.php/curatio  

RESULT AND DISCUSSION 

This chapter presents a detailed synthesis of results concerning the effectiveness of high-fidelity 

simulation (HFS) in clinical education. The findings are organized into three core areas: (1) OSCE 

performance, (2) procedural accuracy and time efficiency, and (3) RAPIDS-Tool-based clinical 

readiness. Where applicable, results are summarized in tables with accompanying narratives to 

support interpretation. 

 

OSCE Performance 

Table 1. Impact of High-Fidelity Simulation on OSCE Scores 

Clinical Procedure Pre-Test Mean 
(%) 

Post-Test 
Mean (%) 

Improvement 
(%) 

p-
value 

IV Line Insertion 62.4 84.7 +22.3 <0.001 

Wound Care 58.9 81.3 +22.4 <0.001 

Medication 
Administration 

60.5 85.2 +24.7 <0.001 

Students exposed to HFS demonstrated significant gains in OSCE scores across all procedures. 

The average improvement ranged between 22% and 25%, with p-values confirming high statistical 

significance. These results align with literature affirming the role of simulation in enhancing clinical 

preparedness (Guerrero et al., 2022). 

Table 2. OSCE Performance Variation by Procedure Complexity 

Procedure Complexity Procedure Type Avg. Score Improvement (%) 

Low IV Line Insertion 22.3 

Moderate Medication Admin 24.7 

High Wound Care 22.4 

While all skills improved post-simulation, procedures with lower baseline complexity (e.g., IV 

insertion) showed slightly more consistent improvements. More complex tasks such as wound 

care, though improved, had wider standard deviation reflecting varying learner adaptability. 

 

Procedural Accuracy and Completion Time 

Table 3. Error Rates Before and After Simulation Training 

Procedure Error Rate (Pre) Error Rate (Post) Improvement (%) 

IV Line Setup 23% 7% 16% 

Medication Preparation 30% 10% 20% 

CPR Sequence 18% 5% 13% 

Narrative: 

HFS interventions substantially reduced procedural errors. Participants made fewer critical 
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mistakes after structured training sessions. This improvement is attributed to real-time feedback, 

repetition, and guided error correction during simulation (Roh, 2021). 

Table 4. Procedure Completion Time (in Minutes) 

Task Avg. Time (Pre) Avg. Time (Post) Time Saved 

IV Line Setup 9 min 6 min 3 min 

Medication Preparation 11 min 7 min 4 min 

CPR Sequence 6 min 4 min 2 min 

Time efficiency improved across all procedures. Learners performed clinical tasks faster while 

maintaining quality, suggesting enhanced procedural fluency. Literature supports this trend as a 

function of repeated simulation and scenario familiarity (Yun & Kang, 2022). 

Table 5. Effect of Structured Debriefing on Error Reduction 

Debriefing Type Error Rate (Avg.) 

Structured 5%–10% 

Unstructured 15%–20% 

Structured debriefing was associated with lower error rates compared to unstructured feedback. 

Reflective discussion allowed learners to consolidate skills, improve clinical reasoning, and reduce 

repeat mistakes. 

 

RAPIDS-Tool Performance 

Table 6. RAPIDS-Tool Scores by Clinical Domain 

RAPIDS Domain Max Score Mean Score SD 

Assessment 10 8.4 1.1 

Intervention 10 8.1 1.3 

Escalation 10 7.7 1.5 

HFS significantly elevated performance in clinical assessment and timely interventions. Although 

escalation scored slightly lower, it still reflected a competent level. The gradual learning curve in 

escalation reflects real-world stressors and complexity (Rueda‐Medina et al., 2021). 

Table 7. Comparison of RAPIDS Scores with and Without Simulation 

Training Type Avg. Score Improvement (%) 

No Simulation 65 – 

With Simulation 85 +20% 

Students who engaged in structured HFS scenarios scored on average 20% higher in RAPIDS 

evaluations than those who did not. These findings underscore the effectiveness of simulation in 

developing clinical readiness. 

This chapter discusses the findings of the study in relation to established literature and broader 

themes in simulation-based education. It synthesizes the contributions of simulation design 

components particularly prebriefing and debriefing to skill retention, assesses the long-term impact 
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of HFS training, evaluates the influence of design fidelity on learner outcomes, and reflects on the 

limitations of multicenter simulation studies. Together, these elements inform both educational 

practice and future research trajectories. 

Prebriefing and debriefing emerged as fundamental pillars of effective simulation-based learning. 

Prebriefing provides essential contextual framing for learners, establishing expectations, learning 

objectives, and psychological safety. By preparing students for what they will encounter during 

simulation scenarios, prebriefing enhances focus and facilitates more meaningful engagement. 

Chan et al. (2023) and  Watts et al. (2022) confirmed that structured prebriefing improves student 

confidence and performance, highlighting its preparatory value. This process ensures alignment 

between learner goals and educational design, which is particularly important in high-stakes clinical 

training. 

Debriefing, in turn, plays a transformative role in consolidating learning. Beyond reviewing 

procedural accuracy, it provides a reflective space for learners to examine their actions, emotional 

responses, and decision-making rationale. Research has consistently shown that structured 

debriefing improves skill retention and knowledge application. Michelet et al. (2020) demonstrated 

that students who engaged in debriefing maintained neonatal resuscitation skills more effectively 

than those who did not. Similarly, Fariduddin et al. (2018) highlighted that debriefing supports the 

retention of non-technical skills critical for patient care. The addition of video-assisted debriefing, 

as explored by Nascimento et al. (2021), further enhances this learning phase by reinforcing 

memory through visual feedback. 

These findings reinforce that simulation is not merely about scenario execution but is deeply 

enriched through the pedagogical framing and reflection that surround it. Prebriefing fosters 

readiness, while debriefing anchors learning in critical reflection and insight two processes central 

to sustained educational impact. 

In terms of long-term effects, the study supports previous conclusions that HFS improves clinical 

performance not only in immediate assessments but also over time. Skills acquired through 

simulation persist, with multiple studies emphasizing the retention of core competencies several 

months post-training (Jani et al., 2019; Won et al., 2021). Simulation interventions, when reinforced 

periodically, can establish durable clinical readiness. Importantly, Chan et al. (2023) note that 

beyond technical skill retention, simulation fosters enduring competencies in decision-making, 

interprofessional communication, and teamwork domains vital for safe, collaborative healthcare 

delivery. 

Fariduddin et al. (2018) observed that simulation participants reported increased non-technical 

skills long after the training concluded, underscoring simulation’s holistic benefits. Thus, HFS 

contributes not only to task-specific skills but to broader professional development, equipping 

students with confidence, judgment, and coordination skills necessary for complex care 

environments. 

Design fidelity, the degree to which simulations replicate real clinical contexts, also plays a key role 

in determining learner engagement and outcome reliability. High-fidelity simulations immerse 

learners in realistic settings, fostering emotional and cognitive involvement that enhances skill 
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transfer. Studies by Silva et al. (2023) suggest that learners engage more deeply and perform better 

when the simulation environment closely mirrors actual clinical conditions. 

However, the discussion around fidelity also cautions against uncritical escalation of complexity. 

As Adams et al. (2017) argue, overly complex simulations may overwhelm novice learners, 

detracting from instructional goals. Thus, educational designers must balance fidelity with learner 

readiness and cognitive load. Fidelity should serve instructional purpose, not merely mimicry. 

Aligning fidelity with learning objectives ensures both engagement and accessibility. 

While the benefits of simulation-based education are well-documented, the implementation of 

multicenter simulation studies presents unique challenges. A key difficulty lies in standardizing 

educational practices across varied institutional contexts. Cheng et al. (2017) highlight how 

differences in local protocols, facilitator expertise, and resource availability can influence learning 

outcomes, making it difficult to draw generalizable conclusions. These inconsistencies limit the 

comparability of results and complicate meta-analytic interpretations. 

Operational challenges also abound. Coordinating schedules, securing adequate training facilities, 

and aligning data collection methods across multiple sites require extensive planning and 

collaboration. Medel et al. (2024) emphasize that such logistical barriers can affect both the fidelity 

and consistency of interventions, ultimately influencing participant outcomes. Despite these 

limitations, multicenter studies remain critical for testing the generalizability and scalability of 

simulation innovations. 

In summary, this discussion highlights four pivotal areas that underpin effective simulation-based 

education: (1) the foundational role of prebriefing and debriefing in learning retention, (2) the 

sustained impact of simulation on clinical competence, (3) the importance of aligning design 

fidelity with educational intent, and (4) the logistical and methodological considerations inherent 

in multicenter research. Together, these insights underscore that simulation, when thoughtfully 

designed and systematically evaluated, is a powerful tool in shaping competent, reflective, and 

adaptable healthcare professionals. 

 

CONCLUSION  

This study provides compelling evidence that structured high-fidelity simulation (HFS) 

significantly enhances psychomotor and technical clinical skills among health profession students. 

Through a combination of empirical data and literature synthesis, the research demonstrates that 

simulation-based education when designed with intentional prebriefing, effective facilitation, and 

structured debriefing can lead to measurable improvements in clinical performance. 

Key findings showed substantial increases in OSCE scores, reduced procedural error rates, and 

improved task efficiency. These outcomes affirm the value of simulation not only for immediate 

skills acquisition but also for fostering clinical readiness. Furthermore, the application of validated 

tools such as the RAPIDS-Tool enabled a domain-specific analysis of assessment, intervention, 

and escalation skills, highlighting the simulation’s role in comprehensive clinical preparedness. 
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The study also underscores the importance of pedagogical framing particularly the roles of 

prebriefing and debriefing in optimizing simulation effectiveness. These instructional elements 

were shown to enhance learner confidence, focus, reflection, and long-term knowledge retention. 

Their integration ensures that the benefits of simulation extend beyond procedural fluency to 

include critical thinking and adaptive expertise. 

In addition, considerations of design fidelity and learner engagement emphasize that simulation 

scenarios must be tailored to educational objectives and learner capabilities. High-fidelity 

environments are effective, but their impact depends on appropriate alignment with cognitive load 

and instructional purpose. 

Lastly, while the study reinforces the effectiveness of simulation, it also identifies challenges related 

to multicenter implementation. Variability in standards, protocols, and resources can hinder the 

generalizability of results. Future research should focus on scalable simulation models, consistent 

evaluation tools, and longitudinal designs to assess long-term clinical impact. 

In conclusion, high-fidelity simulation is a transformative educational strategy that bridges the gap 

between theory and practice. When implemented with deliberate instructional design, it has the 

potential to produce competent, reflective, and efficient healthcare professionals. This research 

contributes a practical framework for integrating simulation into curricula and sets the foundation 

for future advancements in simulation-based education. 
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