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ABSTRACT

	Background:
Simulation-based training has become an essential strategy in preparing cardiac intensive care unit nurses for high-risk, time-sensitive events such as cardiac arrest. Evaluating its influence on nurses’ knowledge, clinical skills, and self-efficacy is crucial for strengthening emergency preparedness and improving patient outcomes. 
Aim:
Simulation-Based Training (SBT) is widely used in high-acuity clinical settings, particularly in cardiac arrest management. This study aimed to determine the role of SBT and its relationship and predictive value on knowledge, clinical skills, and self-efficacy among Specialist Registered Nurses in a Cardiac Intensive Care Unit (CICU) in a tertiary hospital in Jeddah, Saudi Arabia.
Methodology:
A quantitative descriptive–predictive correlational design was utilized. A total of 107 CICU nurses were selected through simple random sampling. Data were collected using a validated structured questionnaire. Descriptive statistics, Spearman’s rho, and regression analysis were applied at a 0.05 level of significance.
Results:
Respondents demonstrated very high levels of knowledge (mean = 3.58), skills (mean = 3.75), and self-efficacy (mean = 3.55). Significant positive correlations were found between SBT components and knowledge (r = 0.589–0.794, p < 0.01), skills (r = 0.557–0.686, p < 0.01), and self-efficacy (r = 0.496–0.698, p < 0.01). Regression analysis revealed that SBT significantly predicted knowledge (R² = 0.852, p < 0.001), skills (R² = 0.614, p < 0.001), and self-efficacy (R² = 0.635, p < 0.001), with facilitation and debriefing emerging as the strongest predictors.
Conclusion:
Simulation-based training significantly supports cognitive, psychomotor, and affective competencies among CICU nurses. Structured facilitation and debriefing are critical in optimizing learning outcomes. A Reflective Learning Workbook was developed to support continuous learning and reinforce post-simulation reflection. The findings support the integration of structured and theory-driven simulation programs in critical care nursing education.
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1. INTRODUCTION
In cardiac critical care, every second is crucial, as delays in recognition and intervention can significantly affect patient survival outcomes. This reality is most evident in the Cardiac Intensive Care Unit (CICU), where patients present with complex and life-threatening cardiovascular conditions requiring rapid and accurate clinical responses. Specialist Registered Nurses in tertiary hospitals, such as those in Jeddah, Saudi Arabia, are therefore expected to demonstrate high levels of clinical competence, critical thinking, and decision-making in managing emergencies such as cardiac arrest and post-operative complications.
To meet these demands, healthcare institutions have increasingly adopted Simulation-Based Training (SBT) as a key strategy in continuing professional development. Simulation provides a safe, structured, and experiential learning environment that enables nurses to practice critical procedures while integrating theoretical knowledge with clinical application. Evidence indicates that simulation-based education is associated with improved clinical competence, decision-making, and patient safety outcomes by allowing repeated practice without risk to patients (Lateef, 2010; Shin et al., 2020). Furthermore, structured debriefing support reflective learning and promotes deeper understanding of clinical actions, reinforcing knowledge retention and performance improvement (Husebø et al., 2024).
Despite these advantages, maintaining competence in cardiac arrest management remains a persistent challenge among CICU nurses. Studies have shown that knowledge and skills in resuscitation can decline over time without continuous reinforcement, particularly in high-risk, low-frequency events such as cardiac arrest (Oermann et al., 2017). In many institutions, simulation training and code drills are conducted periodically, which may not be sufficient to sustain long-term competence. Additionally, variability in simulation design, facilitator expertise, and debriefing quality may influence learning outcomes, leading to inconsistencies in preparedness and performance.
Moreover, while simulation-based training is widely recognized as effective, gaps remain in understanding how different components of simulation contribute to learning outcomes. Existing research often focuses on nursing students or general populations and tends to examine knowledge, skills, and self-efficacy independently rather than as interconnected domains (Rajeswaran, 2023). There is also limited context-specific research within Saudi Arabia, particularly in specialized settings such as the CICU, where clinical demands are highly complex and time-sensitive.
This gap highlights the need for a more comprehensive and context-driven analysis of simulation-based training, particularly in identifying how specific components—such as design characteristics, simulation experience, and facilitation and debriefing—contribute to knowledge, skills, and self-efficacy. Understanding these relationships is essential for optimizing simulation programs and ensuring sustained competence and confidence among nurses.
In response to these gaps, this study aimed to determine the role of Simulation-Based Training (SBT) in relation to knowledge, skills, and self-efficacy among Specialist Registered Nurses in the Cardiac Intensive Care Unit of a tertiary hospital in Jeddah, Saudi Arabia. Specifically, it examined the relationships between simulation components and competency outcomes, as well as their predictive influence on nurses’ performance.
As an outcome, the study developed a Reflective Learning Workbook designed to extend learning beyond simulation sessions. This tool promotes continuous reflection, reinforces knowledge retention, supports clinical skill development, and strengthens self-efficacy, ultimately contributing to improved patient care outcomes in high-acuity settings.
Research Objectives
This study aimed to identify the role of Simulation-Based Training (SBT) and its relationship and predictive value on the knowledge, skills, and self-efficacy of Specialist Registered Nurses working in the Cardiac Intensive Care Unit of a tertiary hospital in Jeddah, Saudi Arabia. Specifically, it sought to describe the demographic profile of the respondents in terms of age, sex, years of clinical experience in the current hospital, frequency of simulation-based training in the past two years, and types of simulation-based training received.
Furthermore, the study aimed to determine the perceived role of simulation-based training in terms of background, design characteristics such as realism, objectives, and complexity, simulation experience, and facilitation and debriefing strategies. It also intended to assess the level of knowledge of the respondents in terms of reflective observation and abstract conceptualization, as well as their skills in terms of concrete experience and active experimentation.
In addition, the study examined the self-efficacy of the respondents in terms of mastery, vicarious learning, persuasion, and emotional regulation. It further aimed to determine whether there is a significant relationship between the role of simulation-based training and the respondents’ knowledge, skills, and self-efficacy. Moreover, the study sought to identify whether simulation-based training significantly predicts these competency outcomes.
Finally, based on the results of the study, it aimed to develop a reflective learning workbook that can be used to enhance continuous learning and competency development among CICU nurses.
Hypotheses
In line with the objectives of the study, the following null hypotheses were tested:
1. There is no significant relationship between role of Simulation-Based Training (SBT) focused on  and the knowledge of Specialist Registered Nurses in the CICU.
1. There is no significant relationship between role of Simulation-Based Training (SBT) focused on  and the skills of Specialist Registered Nurses in the CICU.
1. There is no significant relationship between role of Simulation-Based Training (SBT) focused on  and the self-efficacy of Specialist Registered Nurses in the CICU.
1. There is no significant predictive relationship between the role of simulation-based training in terms of knowledge, skills and self-efficacy.
2. material and methods

Study Design

This study employed a quantitative, descriptive–predictive correlational research design to examine the role of Simulation-Based Training (SBT) in relation to the knowledge, skills, and self-efficacy of Specialist Registered Nurses in the Cardiac Intensive Care Unit (CICU). A quantitative approach was appropriate as the study required objective measurement of variables and statistical analysis of relationships. The descriptive component was used to determine the level of perception of SBT and competency outcomes, while the correlational design identified relationships among variables. Furthermore, regression analysis was utilized to determine whether components of SBT are significant predictors of knowledge, skills, and self-efficacy.

Setting

The study was conducted in the Cardiac Intensive Care Unit of a tertiary military hospital in Jeddah, Saudi Arabia. The hospital is a referral and teaching institution that provides specialized cardiac services, including management of acute coronary syndrome, heart failure, arrhythmias, and post-cardiac surgery care. The CICU was selected as the setting due to its high-acuity environment and regular implementation of simulation-based training programs such as cardiac arrest simulations and code blue drills.

Participants and Sampling

The respondents of the study were Specialist Registered Nurses currently assigned in the CICU. Inclusion criteria required nurses to have at least one year of clinical experience in the unit, possess a valid professional license, and hold Advanced Cardiac Life Support (ACLS) certification. Nurses who were on leave or unwilling to participate were excluded.
A simple random sampling technique was used to ensure equal chance of selection. The sampling frame consisted of 147 eligible nurses obtained from the hospital’s official roster. Using a Raosoft sample size calculator with a 95% confidence level and 5% margin of error, a minimum sample size of 107 respondents was determined. Random selection was conducted using a computer-generated method to minimize bias and ensure representativeness.
Research Instrument

Data were collected using a structured questionnaire adapted from validated instruments, including the Creighton Competency Evaluation Instrument, Kolb Learning Style Inventory, and Nursing Student Self-Efficacy Scale. The questionnaire was modified to align with the study variables and context of simulation-based cardiac arrest training.
The instrument consisted of five parts (1) demographic profile; (2) perception of SBT in terms of background, design characteristics, simulation experience, and facilitation and debriefing; (3) knowledge domain (reflective observation and abstract conceptualization);
(4) skills domain (concrete experience and active experimentation); and (5) self-efficacy domain (mastery, vicarious learning, persuasion, and emotional regulation). A four-point Likert scale was used to measure responses, ranging from strongly disagree (1) to strongly agree (4), with corresponding interpretations from very low to very high levels.
The instrument underwent content and face validation by a panel of experts in nursing, yielding a Content Validity Index of 0.88, indicating very high validity. A pilot test was conducted with 20 respondents, resulting in a Cronbach’s alpha of 0.94, indicating excellent reliability. The final dataset yielded a Cronbach’s alpha of 0.85, confirming good internal consistency.

Data Collection Procedure

Prior to data collection, permission was secured from hospital authorities and the research ethics committee. Participants were informed about the purpose of the study, and informed consent was obtained. Participation was voluntary, and confidentiality was assured.
Data were collected through an online self-administered questionnaire using Google Forms. Selected respondents received a survey link and QR code, allowing them to complete the questionnaire at their convenience. This method ensured anonymity and minimized disruption to clinical duties.

Data Analysis

Data were analyzed using both descriptive and inferential statistics. Frequency and percentage distributions were used to describe the demographic profile of the respondents, while mean scores were computed to determine the levels of perception of simulation-based training, knowledge, skills, and self-efficacy.
Prior to inferential analysis, the normality of the data was assessed using the Shapiro–Wilk test, which indicated that the data were not normally distributed. Consequently, non-parametric statistics were employed. Spearman’s rho correlation was used to examine the relationships between simulation-based training components and the respondents’ knowledge, skills, and self-efficacy.
Multiple linear regression analysis was conducted to determine whether components of simulation-based training significantly predict knowledge, skills, and self-efficacy. To ensure the validity of the regression models, assumptions were evaluated prior to analysis. Multicollinearity among predictor variables was assessed using Variance Inflation Factor (VIF) and tolerance values. A VIF value of less than 5 and a tolerance value greater than 0.20 were considered indicative of no multicollinearity.
All statistical analyses were performed using appropriate software, and the level of significance was set at 0.05.

Ethical Considerations
	
Ethical principles were strictly observed throughout the conduct of this study to ensure the protection, rights, and welfare of all participants. Prior to data collection, approval to conduct the study was obtained from the hospital administration and the appropriate research ethics committee. All procedures followed institutional guidelines and ethical standards for research involving human participants.
Informed consent was obtained from all respondents before participation. The purpose of the study, procedures involved, and expected outcomes were clearly explained to them. Participants were informed that their involvement was entirely voluntary and that they had the right to refuse or withdraw from the study at any time without any penalty or consequences. This ensured respect for the autonomy and decision-making rights of the participants.
Confidentiality and anonymity were strictly maintained. No personal identifiers such as names or identification numbers were collected in the questionnaire. Instead, responses were recorded anonymously, and data were reported in aggregate form to prevent identification of individual participants. All collected data were securely stored in password-protected files, and access was limited only to the researcher and the designated statistician.
The study posed minimal risk to participants, as it primarily involved answering a questionnaire. Any potential discomfort was limited to slight fatigue during survey completion. Participants were assured that there were no direct risks or harm associated with their participation. At the same time, the study offered potential benefits, including contribution to the improvement of simulation-based training programs and enhancement of professional development among CICU nurses.
To address potential bias, the researcher maintained objectivity and professionalism throughout the study. Although the researcher is part of the clinical environment, measures were taken to ensure that this did not influence the data collection or interpretation of results. Responses were treated with impartiality, and findings were reported honestly without fabrication or misrepresentation.
Overall, the study adhered to ethical principles of respect for persons, beneficence, and justice, ensuring that participants were treated with dignity, their rights were protected, and the integrity of the research process was maintained.


3. results and discussion


This section presented the results and discussion of this study. Table 1 presents the Profile of the Respondents
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Table 1: Respondents’ Profile
 
	Variables
	Frequency
(n=107)
	Percentage (%)

	Age
	
	

	24-31
	10
	9.3

	32-39
	54
	50.5

	40-47
	28
	26.2

	48-55
	12
	11.2

	56-63
	3
	2.8

	Total
	107
	100.0

	Sex
	
	

	Male
	29
	27.1

	Female
	78
	72.9

	Total
	107
	100.0

	Highest Educational Attainment
	
	

	Bachelor’s Degree
	97
	90.7

	Masteral Level
	7
	6.5

	Masteral Graduate
	3
	2.8

	Total
	107
	100.0

	ACLS Certification Status
	
	

	Certified
	106
	99.1

	Not certified
	1
	.9

	Total
	107
	100.0

	Frequency of Simulation Training
	
	

	Monthly
	11
	10.3

	Quarterly
	15
	14.0

	Annually
	81
	75.7

	Total
	107
	100.0

	Participation in any cardiac arrest management/Code Blue Simulation within the last year
	
	

	Yes
	107
	100.00

	
	
	

	Total
	107
	100.0



Most respondents were mid-career nurses, primarily aged 32–47, indicating a workforce with established clinical competence and ongoing professional development. The sample was predominantly female, consistent with global nursing demographics. Most held bachelor’s degrees, with few having advanced education, suggesting adequate baseline qualification but limited higher-level specialization.
Nearly all respondents were ACLS-certified and had participated in recent cardiac arrest or code blue simulations, reflecting strong institutional emphasis on emergency preparedness. However, simulation exposure was largely annual, with fewer nurses engaging in more frequent training. While this indicates structured training, it may limit skill retention and consistency over time.
The findings suggest that although nurses demonstrate high levels of knowledge, skills, and self-efficacy, these may be influenced not only by simulation but also by prior experience. Notably, simulation quality—particularly facilitation and debriefing—was found to be more influential than frequency alone. Nonetheless, limited exposure may affect long-term competency development, indicating the need for more frequent simulation to strengthen learning outcomes.
Overall, the respondents represent a competent and well-prepared CICU nursing population, though opportunities for repeated simulation practice remain limited and may impact sustained clinical performance. 


Table 2
Summary of the Role of Simulation-Based Training (SBT)
	Domains
	Pooled Mean
	Verbal Description
	
Interpretation

	Background
	3.44
	Strongly Agree
	Very High Perception

	Design Characteristics
	3.49
	Strongly Agree
	Very High Perception

	Simulation Experiences
	3.49
	Strongly Agree
	Very High Perception

	Facilitation and Debriefing Strategies
	3.45
	Strongly Agree
	Very High Perception


Legend: 1.00-1.74 -Strongly Disagree; 1.75-2.49 - Disagree; 2.50-3.24 -Agree; 3.25-4.00 -Strongly Agree


The findings showed a very high perception of simulation-based training (SBT) across all domains, indicating that nurses strongly value simulation as an effective and relevant learning strategy. High ratings in design characteristics and simulation experience suggest that realistic and immersive environments are associated with greater engagement and higher levels of perceived clinical competence. Evidence also indicates that simulation-based learning is associated with the development of clinical skills, communication, and decision-making through experiential learning approaches (Foronda et al., 2020; Plotzky et al., 2021).
Notably, the consistently high perception of facilitation and debriefing underscores the importance of guided reflection in learning. Structured debriefing is associated with learners’ ability to analyze performance, develop critical thinking, and report higher levels of confidence and self-efficacy (Decker et al., 2021). Furthermore, the facilitator’s role in guiding reflective discussions is linked to improved processing of experiences and integration of knowledge into practice (Husebø et al., 2024).
These findings are further supported by research indicating that simulation-based education is associated with higher levels of learner satisfaction, confidence, and critical thinking when supported by structured and reflective learning environments (Kim, 2024). The consistently high perception across all domains suggests that simulation is perceived as a psychologically safe and engaging environment associated with both competence and confidence.
Overall, the results indicate that simulation-based training is highly valued across all domains, with facilitation, reflection, and realistic design being associated with improved learning experiences and perceived effectiveness.


Table 3
Summary of the Knowledge on Simulation-Based Training (SBT)
	Domains
	Pooled Mean
	Verbal Description
	
Interpretation

	Reflective Observation
	3.32
	Strongly Agree
	Very High Knowledge

	Abstract Conceptualization
	3.58
	Strongly Agree
	Very High Knowledge


Legend: 1.00-1.74 -Strongly Disagree; 1.75-2.49 - Disagree; 2.50-3.24 -Agree; 3.25-4.00 -Strongly Agree

The findings revealed a very high level of knowledge on simulation-based training (SBT) across both reflective observation and abstract conceptualization, indicating that nurses are able to effectively analyze experiences and translate them into clinical understanding. This suggests that SBT is associated with both experiential learning and higher-order cognitive processes.
The high level of reflective observation highlights the importance of reflection in learning. Simulation-based education is associated with learners’ ability to evaluate their actions, identify gaps, and report improved future performance through structured reflection (Decker et al., 2021). Additionally, guided reflection is linked to higher levels of critical thinking and deeper learning, as it supports learners in processing and interpreting clinical experiences (Husebø et al., 2024).
Similarly, the very high rating in abstract conceptualization indicates that nurses are able to integrate experiences into theoretical knowledge and apply them in clinical contexts. Evidence suggests that simulation-based learning is associated with knowledge acquisition and clinical reasoning, particularly through the integration of theory and practice in structured and interactive environments (Foronda et al., 2020; Plotzky et al., 2021). This process is linked to learners’ ability to generalize knowledge and apply it in real-world situations.
Furthermore, simulation-based training has been associated with improved knowledge retention and cognitive competence through active and experiential learning approaches (Kim, 2024). Overall, the findings indicate that simulation-based training is associated with higher levels of nurses’ knowledge, particularly in reflective and conceptual domains, reinforcing its relevance in supporting cognitive competence in clinical practice.


Table 4
Summary of the Skills on Simulation-Based Training (SBT)
	Domains
	Pooled Mean
	Verbal Description
	
Interpretation

	Concrete Experience
	3.75
	Strongly Agree
	Very High Skills

	Active Experimentation
	3.53
	Strongly Agree
	Very High Skills


Legend: 1.00-1.74 -Strongly Disagree; 1.75-2.49 - Disagree; 2.50-3.24 -Agree; 3.25-4.00 -Strongly Agree

The findings revealed a very high level of skills in simulation-based training (SBT) across both concrete experience and active experimentation, indicating that nurses are highly engaged in hands-on practice and the application of clinical skills. The higher mean in concrete experience suggests strong participation in simulation activities, which is associated with higher levels of psychomotor competence and procedural performance.
This is consistent with evidence indicating that simulation-based learning is associated with skill acquisition through immersive and experiential environments that provide opportunities for practicing clinical tasks in realistic settings (Foronda et al., 2020). Similarly, simulation has been linked to clinical performance and skill retention, particularly in contexts involving repeated practice and active engagement (Plotzky et al., 2021).
The high level of active experimentation further indicates that nurses are able to apply knowledge and test strategies in simulated scenarios, reflecting strong clinical reasoning and adaptability. Research suggests that simulation is associated with decision-making and performance, particularly when learners actively engage in applying learned concepts in dynamic environments (Kim, 2024).
Notably, the role of facilitation and debriefing remains central in skill development. Structured debriefing is associated with learners’ ability to reflect on performance, identify gaps, and report improvements in future actions, supporting both technical and non-technical skills (Decker et al., 2021). Guided reflection is also linked to better integration of learning and deeper understanding of clinical experiences (Husebø et al., 2024). Moreover, debriefing is recognized as a critical component associated with the integration of theory and practice and with improved clinical outcomes through reflective analysis.
Overall, the findings indicate that simulation-based training is associated with higher levels of nurses’ clinical skills, particularly through active participation and application, reinforcing its relevance in supporting psychomotor competence and clinical performance.

Table 5
Summary of the Self-Efficacy on Simulation-Based Training (SBT)
	Domains
	Pooled Mean
	Verbal Description
	
Interpretation

	Mastery
	3.55
	Strongly Agree
	Very High Self-Efficacy

	Vicarious
	3.57
	Strongly Agree
	Very High Self-Efficacy

	Persuasion

	3.49
	Strongly Agree
	Very High Self-Efficacy

	Regulation
	3.45
	Strongly Agree
	Very High Self-Efficacy


Legend: 1.00-1.74 -Strongly Disagree; 1.75-2.49 - Disagree; 2.50-3.24 -Agree; 3.25-4.00 -Strongly Agree


The findings revealed a very high level of self-efficacy in simulation-based training (SBT) across all domains, including mastery, vicarious learning, persuasion, and emotional regulation. This indicates that nurses report strong confidence in their ability to perform clinical tasks, learn from observation, respond to feedback, and manage stress in high-acuity situations.
The high level of mastery reflects the perceived effectiveness of simulation in relation to confidence gained through repeated hands-on practice and experiential learning. Evidence suggests that simulation-based education is associated with higher levels of self-efficacy and clinical competence, particularly within realistic and immersive learning environments (Seo & Eom, 2021). Similarly, simulation activities have been linked to increased self-efficacy and confidence, especially when learners actively engage in skill application (Handeland et al., 2021).
The high ratings in vicarious learning and persuasion indicate that observation, feedback, and guided facilitation are associated with confidence development. Simulation provides opportunities for learners to observe peers and receive constructive feedback, which is linked to stronger clinical judgment and positive performance behaviors. Research also indicates that structured simulation and debriefing are associated with confidence, learning outcomes, and reflective practice (Plotzky et al., 2021; Decker et al., 2021).
Moreover, the high level of emotional regulation highlights the relevance of simulation in preparing nurses to manage stress in critical situations. Simulation-based training provides a safe environment for practicing high-pressure scenarios, which is associated with improved emotional control and readiness. Studies suggest that simulation is associated with self-efficacy, motivation, and engagement, particularly when learning experiences are realistic, reflective, and well-facilitated (Kim, 2024; Nojima et al., 2025).
Overall, the findings indicate that simulation-based training is associated with higher levels of nurses’ self-efficacy across cognitive, behavioral, and emotional domains, reinforcing its relevance as a comprehensive approach to supporting confidence and preparedness in clinical practice.


Table 6
Spearman’s Rho Correlation Between Perception of Simulation-Based Training and Respondents’ Knowledge (N = 107)
	Perception Variables
	Reflective Observation
	Abstract Conceptualization

	Background
	.729**
	.589**

	Design Characteristics
	.726**
	.749**

	Simulation Experience
	.667**
	.635**

	Facilitation and Debriefing Strategies
	.794**
	.765**


Note. Spearman’s rho (ρ) correlation coefficients are presented.
** indicates statistical significance at p < 0.01 (two-tailed)

The results showed moderate to strong positive and significant correlations between perception of simulation-based training (SBT) and knowledge domains (reflective observation and abstract conceptualization, p < .01), indicating that more positive perceptions are associated with higher levels of reflective and conceptual learning. This suggests that perception and cognitive development are closely linked in simulation-based education.
Notably, the strongest correlations were observed in facilitation and debriefing, highlighting the importance of guided reflection in learning. Evidence indicates that structured debriefing is associated with clinical reasoning, critical thinking, and knowledge integration, as learners process and interpret their experiences (Decker et al., 2021). Similarly, simulation-based learning has been linked to knowledge and clinical competence, particularly when learners are actively engaged in reflective and experiential learning processes (Handeland et al., 2021).
These findings indicate that reflective observation and abstract conceptualization are associated with simulation experiences supported by effective facilitation and structured feedback. Accordingly, the null hypothesis was rejected, confirming a significant relationship between perception of simulation and knowledge. Overall, the findings highlight that effective simulation is associated with structured facilitation and debriefing, which are linked to meaningful cognitive learning and clinical understanding.

Table 7
Spearman’s Rho Correlation Between Perception of Simulation-Based Training and Respondents’ Skills (N = 107)
	Perception Variables
	Concrete Experience
	Active Experimentation

	Background
	0.625**
	0.584**

	Design Characteristics
	0.610**
	0.594**

	Simulation Experience
	0.596**
	0.557**

	Facilitation and Debriefing Strategies
	0.686**
	0.649**


Note. Spearman’s rho (ρ) correlation coefficients are presented.
** indicates statistical significance at p < 0.01 (two-tailed).

The results demonstrated moderate to strong positive correlations between perception of simulation-based training and nurses’ skills in terms of concrete experience and active experimentation (p < .01), indicating that favorable perceptions are associated with increased hands-on engagement and application of clinical skills. This is consistent with evidence suggesting that simulation-based training is associated with psychomotor performance and clinical competence in resuscitation settings (Andrew Cheng et al., 2021).
Notably, facilitation and debriefing showed the strongest associations, highlighting the importance of guided reflection in skill development. Research consistently indicates that structured debriefing is associated with clinical reasoning, performance, and skill transfer, beyond simulation exposure alone (Niu et al., 2021). Similarly, simulation combined with reflective feedback has been linked to experiential learning and clinical performance outcomes (Cortegiani et al., 2021).
From a theoretical perspective, these findings align with Kolb’s Experiential Learning Theory (Kolb, 1984), where concrete experience and active experimentation are associated with reflection and guided processing. Accordingly, the null hypothesis was rejected, confirming a significant relationship between simulation-based training and nurses’ skills. Overall, the findings underscore that effective simulation is associated with structured facilitation and reflective practice, rather than exposure alone, in relation to clinical competence in high-acuity environments.

Table 8
Spearman’s Rho Correlation Between Perception of Simulation-Based Training and Self-Efficacy Dimensions (N = 107)
	Perception Variables
	Mastery
	Vicarious
	Persuasion
	Regulation

	Background
	.496**
	.562**
	.570**
	.608**

	Design Characteristics
	.557**
	.637**
	.634**
	.642**

	Simulation Experience
	.497**
	.579**
	.578**
	.650**

	Facilitation and Debriefing Strategies
	.587**
	.665**
	.675**
	.698**

	Reflective Observation
	.633**
	.685**
	.633**
	.684**


Note. Spearman’s rho (ρ) correlation coefficients are presented.
** indicates statistical significance at p < 0.01 (two-tailed)


The results revealed moderate to strong positive and significant correlations between perception of simulation-based training and all dimensions of self-efficacy (p < .01), indicating that more favorable simulation experiences are associated with higher confidence, motivation, and emotional regulation in cardiac arrest management. This is consistent with evidence suggesting that simulation-based learning is associated with self-efficacy and clinical competence, particularly in contexts involving repeated experiential engagement (Hung et al., 2021).
The stronger relationships observed in facilitation, debriefing, and reflective observation highlight the importance of guided reflection in relation to self-efficacy. Simulation environments that integrate structured feedback and reflective processing have been associated with confidence, clinical performance, and decision-making (Niu et al., 2021). Similarly, simulation-based education has been linked to self-efficacy and clinical competence, particularly when learners actively apply knowledge and reflect on performance in a safe environment (Seo & Eom, 2021).
Furthermore, recent evidence indicates that simulation-based training is associated with both technical competence and psychological readiness, as learners report confidence and emotional control in immersive and repeated practice contexts (Hwang, 2023; Ton et al., 2024). These findings suggest that simulation is associated with adaptive confidence, particularly in relation to managing stress and performing in high-pressure clinical situations.
From a theoretical perspective, the findings align with Bandura’s Self-Efficacy Theory (Bandura, 1997), which explains that confidence is developed through mastery experiences, vicarious learning, social persuasion, and emotional regulation. Simulation-based training is associated with these processes, reinforcing that self-efficacy is shaped not only by performance but also by reflection and guided learning.
Accordingly, the null hypothesis was rejected, confirming a significant relationship between simulation-based training and self-efficacy. Overall, the findings highlight that simulation is associated with both technical and psychological aspects of learning, where structured facilitation and reflection are linked to sustained clinical confidence in high-acuity settings.


Prior to conducting the regression analysis, multicollinearity diagnostics were performed. Results showed that all predictor variables had Variance Inflation Factor (VIF) values below 5 and tolerance values above 0.20, indicating that multicollinearity was not a concern in the regression models.

Table 9
Regression Analysis in Predicting the Role of SBT in their Knowledge 
	Predictors
	B
	SE
	t
	p

	Intercept (Constant)
	.424
	.138
	3.077
	.003

	Background
	-.179
	.051
	-3.499
	.001

	Design Characteristics
	.326
	.118
	2.759
	.007

	Simulation Experience
	.148
	.074
	1.988
	.049

	Facilitation debriefing strategies
	.585
	.112
	5.219
	<.001


Note:	Multiple R = .923    R2 = .852   Adjusted R2=.846     F (4,102) = 10.428   p = <.001
 
The regression analysis showed that simulation-based training (SBT) significantly predicts nurses’ knowledge in cardiac arrest management (R² = .852, p < .001). Among the predictors, facilitation and debriefing emerged as the strongest positive factors, highlighting the importance of guided reflection in relation to cognitive learning outcomes. Recent evidence indicates that structured debriefing is associated with deep learning, critical thinking, and knowledge integration in simulation-based education (Fegran et al., 2022; Niu et al., 2021).
Similarly, design characteristics significantly contributed to knowledge, indicating that realistic and well-structured simulations are associated with cognitive understanding and application. Simulation environments that incorporate fidelity and active engagement have been linked to clinical reasoning and knowledge retention (Handeland et al., 2021). In contrast, simulation experience showed a smaller effect, suggesting that exposure alone is less strongly associated with knowledge without reflective processing. Studies indicate that simulation is associated with learning outcomes, particularly when combined with feedback and reflective activities (MacKenna et al., 2021).
Meanwhile, background demonstrated a negative effect, which may reflect variability in prior training or reliance on routine practice rather than updated knowledge. Evidence suggests that prior experience alone is not consistently associated with sustained cognitive competence in high-acuity care without continuous reinforcement (Cao et al., 2026).
Overall, the findings highlight that knowledge outcomes are more strongly associated with facilitation, reflection, and simulation design than with exposure alone, reinforcing the relevance of structured and theory-based simulation programs in relation to cognitive competence in critical care settings.

Table 10
 
Regression Analysis in Predicting the Role of SBT in their Skills 
 
	Predictors
	B
	SE
	t
	P

	Intercept (Constant)
	.993
	.217
	4.570
	.000

	Background
	-.070
	.080
	-.876
	.383

	Design Characteristics
	.220
	.186
	1.179
	.241

	Simulation Experience
	.202
	.117
	1.721
	.088

	Facilitation debriefing strategies
	.390
	.177
	2.207
	.030


Note:	Multiple R = .784    R2 = .614   Adjusted R2=.599      F (4,102) = 10.428   p = <.001


The regression analysis showed that simulation-based training (SBT) significantly predicts nurses’ clinical skills (R² = .614, p < .001), indicating a substantial association with skill outcomes. Among the predictors, facilitation and debriefing emerged as the only significant factors, highlighting the importance of guided reflection in relation to clinical competence. This is consistent with the Healthcare Simulation Standards of Best Practice, which identify debriefing as a central component of simulation learning, particularly in relation to reflection, performance, and skill integration (INACSL Standards Committee, 2021).
Similarly, evidence indicates that structured debriefing is associated with clinical performance, psychomotor skills, and critical thinking, particularly as learners analyze actions and apply feedback to subsequent practice (Bradley et al., 2021; Schönrath et al., 2022). From a theoretical perspective, these findings align with the NLN Jeffries Simulation Theory, which emphasizes that learning outcomes are associated with facilitation and reflective processes rather than exposure alone (Jeffries, 2021).
In contrast, background, design characteristics, and simulation experience were not significant predictors, suggesting that exposure and structural elements alone are less strongly associated with clinical skills without reflective processing. This is consistent with recent findings indicating that simulation-based training is associated with clinical skills, particularly when combined with structured feedback and guided learning environments (Alqahtani et al., 2025).
Overall, the findings emphasize that while SBT is associated with clinical skill outcomes, facilitation and structured debriefing remain the most strongly associated factors in relation to meaningful skill acquisition, reinforcing the relevance of reflection-centered simulation practices in nursing education.



Table 11
Regression Analysis in Predicting the Role of SBT in their Self-Efficacy
 
	Predictors
	B
	SE
	t
	p

	Intercept (Constant)
	.886
	.215
	4.111
	.000

	Background
	-.144
	.080
	-.184
	.074

	Design Characteristics
	.375
	.185
	2.027
	.045

	Simulation Experience
	.178
	.116
	1.536
	.128

	Facilitation debriefing strategies
	.354
	.175
	2.019
	.046


Note:	Multiple R = .797    R2 = .635   Adjusted R2=.620      F (4,102) = 44.295   p = <.001


The regression analysis showed that simulation-based training (SBT) significantly predicts nurses’ self-efficacy (R² = .635, p < .001), indicating a substantial association with confidence-related outcomes. Among the predictors, design characteristics and facilitation/debriefing emerged as significant factors, highlighting the importance of structured simulation and guided reflection in relation to clinical confidence. Evidence suggests that simulation is associated with cognitive, psychomotor, and affective learning domains, including self-efficacy, particularly through active engagement and experiential learning (Handeland et al., 2021; Mishra et al., 2023).
Notably, debriefing remains a central component in this process, as it provides opportunities for learners to reflect on performance, identify gaps, and integrate learning into future practice. Structured debriefing methods have been associated with self-efficacy, critical thinking, and clinical performance compared to routine approaches (Niu et al., 2021; Decker et al., 2021). These findings are consistent with evidence indicating that facilitator-guided reflection is linked to meaningful learning outcomes in simulation-based education.
In contrast, background and simulation experience were not significant predictors, suggesting that exposure alone is less strongly associated with confidence without reflective processing. Evidence indicates that the facilitator’s role in guiding reflection and providing feedback is associated with insight, professional growth, and self-efficacy (Husebø et al., 2024).
Overall, the findings emphasize that simulation effectiveness in relation to self-efficacy is more strongly associated with instructional quality—particularly structured debriefing and well-designed learning experiences than with exposure alone. This reinforces the relevance of reflection-centered simulation practices in nursing education.

Output: Reflective Learning Workbook
Based on the findings, a Reflective Learning Workbook was developed as an educational intervention for Cardiac Intensive Care Unit (CICU) nurses. The workbook is designed to extend learning beyond simulation sessions by promoting structured reflection, clinical reasoning, skill evaluation, and self-efficacy development.
The tool is grounded in the study’s results, which identified reflection, facilitation, and debriefing as key factors influencing knowledge, skills, and self-efficacy. It operationalizes learning as a continuous process, enabling nurses to analyze simulation experiences, evaluate performance, and plan for improvement. Core components include guided reflection, clinical reasoning exercises, skill self-assessment, self-efficacy tracking, and action planning.
The workbook is intended for integration into simulation-based training programs, particularly during post-simulation debriefing. By reinforcing reflection and linking it to measurable actions, it supports sustained competency development and enhances preparedness for cardiac arrest management.
Overall, the Reflective Learning Workbook provides a practical, evidence-based approach to strengthening cognitive, psychomotor, and affective learning outcomes among CICU nurses. 

Conclusions

Based on the findings, Simulation-Based Training (SBT) plays a significant role in enhancing the knowledge, skills, and self-efficacy of Specialist Registered Nurses in the Cardiac Intensive Care Unit (CICU). Nurses demonstrated very high levels of competency across domains, with mean scores of 3.58 for knowledge, 3.75 for clinical skills, and 3.55 for self-efficacy, indicating strong cognitive, psychomotor, and affective outcomes.
Significant positive relationships were identified between SBT components and competency outcomes, with correlation coefficients ranging from r = 0.496 to 0.794 (p < 0.01), confirming that more effective simulation experiences are associated with higher levels of competence and confidence. Furthermore, regression analysis revealed that SBT significantly predicts knowledge (R² = 0.852), skills (R² = 0.614), and self-efficacy (R² = 0.635), demonstrating its substantial contribution to nursing performance in high-acuity clinical settings.
Among the components of SBT, facilitation and debriefing emerged as the most influential factors across all domains, emphasizing the critical role of structured reflection in transforming simulation experiences into meaningful learning outcomes. While simulation exposure was predominantly annual, the findings indicate that the quality of simulation design, facilitation, and reflective processes has a greater impact than frequency alone.
This study advances current knowledge by demonstrating that simulation-based training not only correlates with but strongly predicts competency outcomes, with up to 85.2% of the variance in knowledge explained by SBT components. It further highlights that facilitation and structured debriefing are the primary drivers of effective learning, surpassing exposure alone. In addition, this research provides context-specific evidence from a tertiary hospital in Saudi Arabia, addressing gaps in CICU-focused simulation literature. However, these findings reflect associative relationships and should not be interpreted as causal due to the study’s design and reliance on self-reported measures.
The development of a Reflective Learning Workbook offers a practical, evidence-based strategy to sustain learning, reinforce competencies, and support continuous professional development beyond simulation sessions.
Overall, the findings confirm that well-structured, theory-driven simulation-based training is an essential approach for strengthening clinical competence and confidence among CICU nurses, ultimately contributing to improved preparedness and safer patient care in cardiac emergency situations.

Limitations

This study has several limitations that should be considered when interpreting the findings. First, the research was conducted in a single tertiary military hospital in Jeddah, Saudi Arabia, focusing specifically on nurses assigned in the Cardiac Intensive Care Unit (CICU). Because of this, the results may not be generalizable to other hospitals, non-military institutions, or different clinical settings where training practices, resources, and organizational environments may vary. Second, the study employed a descriptive–predictive correlational design, which limits the ability to establish causal relationships. While significant associations and predictive relationships were identified between simulation-based training and competency outcomes, these should not be interpreted as direct cause-and-effect relationships.
Additionally, the study relied on self-reported data collected through a structured questionnaire. This may introduce response bias, including social desirability bias, as respondents may overestimate or underestimate their actual knowledge, skills, and self-efficacy. This study relied on self-reported measures of knowledge, skills, and self-efficacy, which may be subject to response bias, including social desirability and overestimation of competence. As such, the findings reflect perceived rather than objectively measured clinical performance. Future studies are recommended to incorporate objective assessments, such as direct observation, simulation performance scoring, or clinical outcome measures, to validate these results. Although the instrument demonstrated strong validity and reliability, it measured perceived competence rather than objectively observed clinical performance. Furthermore, variations in simulation exposure such as differences in frequency, realism, scenario complexity, and facilitation style were not controlled in the study. These variations may have influenced the respondents’ experiences and perceptions, thereby affecting the consistency of the results.
Another limitation is that the majority of respondents reported participating in simulation-based training on an annual basis. This limited frequency may not be sufficient to ensure sustained retention of knowledge and psychomotor skills, which could influence the strength of the relationships observed in the study. Lastly, although most respondents were Advanced Cardiac Life Support (ACLS)-certified, one participant without current certification was included due to meeting other eligibility criteria. While this is unlikely to significantly affect the overall findings, it may slightly influence the uniformity of the sample in terms of baseline preparedness. Despite these limitations, the study provides valuable insights into the role of simulation-based training in enhancing the competence of CICU nurses and offers a foundation for future research and improvements in clinical education programs.




Recommendations 
Based on the findings, the following recommendations are proposed:
Considering the findings and conclusions of the study, the following recommendations are proposed:
For CICU Nurses, it is recommended that they actively engage in simulation-based training and maximize learning opportunities by participating in reflective practices during and after simulation sessions. Continuous self-assessment and application of learned skills in clinical practice are encouraged to maintain competence and confidence in managing cardiac emergencies.
For Nurse Educators and Training Facilitators, it is recommended to design and implement structured and theory-based simulation programs that emphasize clear objectives, realistic scenarios, and effective debriefing strategies. Facilitators should focus on enhancing critical thinking, clinical reasoning, and reflective learning to ensure meaningful and sustained learning outcomes.
For Hospital Administrators and Nursing Leaders, it is recommended to support the enhancement of simulation-based training programs by increasing the frequency of simulation sessions, such as quarterly or periodic training, to promote continuous skill reinforcement. Investment in simulation resources, faculty development, and standardized training protocols is also encouraged to ensure consistency and quality of learning experiences.
For Policy Makers and Healthcare Institutions, it is recommended to integrate simulation-based training as a core component of continuing professional development and competency assessment programs for critical care nurses. Establishing guidelines and standards for simulation practices can help ensure uniformity and effectiveness across healthcare settings.
For Future Researchers, it is recommended to conduct further studies exploring the long-term effects of simulation-based training on clinical performance and patient outcomes. Future research may also investigate experimental designs, multi-center settings, or comparisons between different simulation modalities to strengthen the generalizability of findings.
Finally, the utilization of the Reflective Learning Workbook is strongly recommended as a supplementary learning tool to extend the impact of simulation training. Its integration into regular training programs may help reinforce knowledge retention, enhance clinical skills, and strengthen self-efficacy among CICU nurses.
In conclusion, strengthening simulation-based training through improved design, increased frequency, and structured reflection can significantly contribute to the development of competent, confident, and highly prepared nurses capable of delivering safe and effective care in cardiac critical care settings.
.
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