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Abstract 
Rapid technological advancement and increasing complexity in healthcare 

systems require nursing education to evolve beyond traditional instructional 

approaches. Simulation-based learning supported by digital technologies has 

emerged as an innovative educational strategy that allows nursing students to 

develop clinical competence, critical thinking, and decision-making skills in 

safe and controlled environments. This study aims to examine the integration 

of simulation-based learning and technological tools in nursing education and 

evaluate their influence on students’ learning engagement, clinical confidence, 

and professional competence development. The research employs a mixed-

method approach combining quantitative survey analysis with qualitative 

observations and interviews. Data were collected from nursing students and 

instructors participating in simulation-based learning sessions using high-

fidelity mannequins and virtual simulation platforms. Statistical analysis was 

conducted to examine learning outcomes, while thematic analysis was used to 

interpret participants’ experiences. Findings indicate that simulation-based 

learning significantly improves students’ clinical confidence, engagement, and 

critical thinking abilities. High-fidelity simulations enhance clinical skill 

acquisition, while virtual simulations increase accessibility and flexibility in 

learning. Integration of simulation-based learning and technology represents a 

transformative strategy for modernizing nursing education and preparing future 

nurses for technologically advanced healthcare environments. 
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INTRODUCTION 

Nursing education has undergone significant transformation in response to rapid 

technological advancement, evolving healthcare systems, and increasing patient safety 

demands. Traditional clinical training models that rely heavily on real hospital environments 

are no longer sufficient to prepare nursing students for complex healthcare situations. 

Healthcare systems today require professionals who possess not only theoretical knowledge but 

also advanced clinical decision making, teamwork abilities, and technological competence. 

Simulation-based learning (SBL) has therefore emerged as an innovative pedagogical strategy 

capable of bridging the gap between theoretical instruction and real clinical practice (Liaw, 

2025; Martín-Parrilla, 2025). 

Simulation technologies in nursing education include high-fidelity mannequins, virtual 

simulation platforms, augmented reality systems, and computer-based clinical scenarios that 

replicate real patient conditions. These tools allow students to practice clinical procedures, 

critical thinking, and communication skills within a controlled environment where mistakes 

can become learning opportunities without risking patient safety. Educational institutions 

across the world increasingly integrate simulation laboratories and digital learning platforms 

into nursing curricula to strengthen students’ competencies before entering clinical settings 

(Brundidge, 2025; Janssen, 2025). 

Technological integration in nursing education also reflects broader transformations 

associated with digital healthcare systems, telemedicine, and artificial intelligence–supported 

clinical decision making. Future nurses are expected to operate within technologically 

advanced healthcare environments that require digital literacy, rapid clinical reasoning, and 

adaptive learning capabilities. Simulation-based learning supported by digital technologies 

therefore represents an essential pedagogical innovation for preparing students to function 

effectively in modern healthcare systems. The growing importance of this approach has 

stimulated scholarly attention regarding its effectiveness, implementation challenges, and long-

term impact on nursing competence (Brundidge, 2025; Lee, 2025). 

Despite the growing adoption of simulation technologies in nursing education, several 

challenges remain in effectively integrating these approaches into educational practice. Many 

nursing programs continue to rely on conventional teaching methods dominated by lectures and 

limited clinical placements. Restricted access to real patient interactions often reduces 

opportunities for students to practice complex clinical decision-making skills. Insufficient 

clinical exposure can weaken students’ readiness when transitioning from academic learning 

environments to real healthcare settings (P. J. Chen, 2025a; Dijkstra, 2025). 

Another problem concerns the uneven integration of technological tools within nursing 

education systems. Educational institutions vary widely in their access to simulation 

laboratories, digital platforms, and technological infrastructure. Some universities possess 

advanced high fidelity simulation equipment, whereas others rely on basic or low-fidelity 

training models due to financial limitations. This disparity can create gaps in educational 

quality and lead to unequal learning outcomes among nursing graduates across institutions. 

Concerns also arise regarding the pedagogical effectiveness of simulation-based learning 

when technology is implemented without clear instructional frameworks. The presence of 

advanced simulation technology alone does not automatically guarantee meaningful learning 

outcomes. Effective integration requires pedagogical alignment, structured debriefing 

processes, trained instructors, and curriculum redesign. Limited empirical evidence addressing 
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how simulation technology should be systematically integrated into nursing education 

continues to present challenges for educators seeking to adopt these innovations effectively 

(Harder, 2025; Yoon, 2025). 

This study aims to explore the role of simulation-based learning and emerging 

technologies in shaping the future of nursing education. The research seeks to analyze how 

technological simulation environments influence the development of clinical competencies, 

critical thinking skills, and decision-making abilities among nursing students. Understanding 

the educational value of simulation-based learning contributes to the development of more 

effective teaching strategies within nursing education programs. 

Another objective of this research is to examine the pedagogical mechanisms through 

which simulation technology enhances experiential learning in nursing education. Simulation-

based learning environments allow students to engage in repetitive practice, scenario-based 

problem solving, and reflective debriefing sessions. Investigating how these learning processes 

influence knowledge retention and skill development may provide valuable insights for 

designing more effective nursing curricula (S. H. Chen, 2025; Holod, 2025). 

The research also aims to identify key factors that influence successful integration of 

technology within nursing education systems. Institutional readiness, instructor competence, 

technological infrastructure, and curriculum design represent important elements that determine 

the effectiveness of simulation based learning implementation. Findings from this study are 

expected to contribute to the development of evidence-based strategies for integrating 

technology into nursing education in ways that improve educational quality and professional 

preparedness (Lomuscio, 2025; Nojima, 2025). 

Existing literature on nursing education increasingly recognizes the value of simulation-

based learning in improving students’ clinical competence and confidence. Numerous studies 

report that simulation training enhances psychomotor skills, communication abilities, and 

patient safety awareness among nursing students. Research also suggests that simulation 

environments allow learners to practice rare or high-risk clinical situations that may not 

frequently occur during hospital placements. Such findings demonstrate the pedagogical 

potential of simulation technologies in healthcare education. 

Several studies have also examined the use of digital simulation platforms, virtual reality 

systems, and computer-based clinical scenarios within nursing education. These technologies 

provide immersive learning experiences that allow students to interact with virtual patients and 

clinical environments. Scholars emphasize that digital simulation can increase learner 

engagement and improve knowledge retention. Technological advancements therefore continue 

to expand the possibilities for experiential learning in nursing education. 

Limited research, however, has examined how multiple forms of simulation technology 

can be integrated within a comprehensive educational framework that prepares nurses for 

future healthcare systems. Many studies focus on evaluating individual simulation tools rather 

than analyzing how different technologies can function together within a unified pedagogical 

model. Insufficient attention has also been given to the broader implications of technological 

integration for the future structure of nursing education. Addressing these gaps is essential for 

understanding how simulation based learning can contribute to long term transformation in 

nursing education systems (Fu, 2025; Naamati-Schneider, 2025). 

The novelty of this study lies in its integrated perspective on simulation-based learning 

and technological innovation within nursing education. Rather than focusing solely on the 
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effectiveness of individual simulation tools, this research examines the broader transformation 

of nursing education resulting from the convergence of digital technologies and experiential 

learning strategies. The study conceptualizes simulation-based learning as a central component 

of future nursing education ecosystems that combine technological innovation, clinical 

competence development, and reflective learning processes. 

Another novel aspect of this research involves examining simulation-based learning 

within the context of emerging healthcare technologies. Healthcare environments increasingly 

incorporate artificial intelligence, telemedicine platforms, digital patient monitoring systems, 

and electronic health records. Nursing education must therefore prepare students to function 

within technologically complex clinical systems. Investigating how simulation technologies 

can replicate such environments offers valuable insights into preparing nurses for future 

healthcare challenges (Ozdemir, 2025; Yu, 2025). 

The justification for conducting this research arises from the urgent need to modernize 

nursing education in response to evolving healthcare demands. Healthcare systems require 

professionals capable of adapting to technological change while maintaining high standards of 

patient care and safety. Simulation-based learning supported by advanced technologies offers a 

promising approach for addressing these educational needs. Scholarly investigation into the 

integration of simulation and technology therefore contributes to the development of innovative 

nursing education models capable of preparing future healthcare professionals for increasingly 

complex clinical environments (P. J. Chen, 2025b; Cintas, 2025). 

 

RESEARCH METHOD 

Research Design 

This study adopts a mixed methods research design to examine the integration of 

simulation-based learning and technology in nursing education and its influence on students’ 

clinical competence, critical thinking, and learning engagement. The quantitative component is 

used to measure the effectiveness of simulation-based learning environments through 

structured surveys and competency assessment results, while the qualitative component 

explores students’ and instructors’ experiences in utilizing simulation technologies in 

educational settings. Such a design allows a comprehensive understanding of how 

technological simulation tools influence educational outcomes in nursing training programs 

(Cintas, 2025; Roux, 2025). 

 
Figure 1. a mixed-methods research design 
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This study adopts a mixed methods research design to examine the integration of 

simulation-based learning and technology in nursing education and its influence on students’ 

clinical competence, critical thinking, and learning engagement. The quantitative component is 

utilized to measure the effectiveness of simulation based learning environments through 

structured surveys and competency assessment results, while the qualitative component 

explores the experiences of students and instructors in using simulation technologies within 

educational settings. By combining both approaches, the study provides a comprehensive 

understanding of how technological simulation tools impact learning outcomes, enabling a 

more in depth analysis that captures not only measurable performance improvements but also 

participants’ perceptions, experiences, and the broader educational implications of simulation 

based learning in nursing training programs. 

A descriptive analytical framework is employed to interpret the relationship between 

technological integration and learning outcomes in nursing education. Simulation-based 

learning environments, including virtual simulation systems and high fidelity mannequins, are 

examined as independent educational interventions that may influence multiple learning 

indicators. Variables analyzed in the study include clinical skill acquisition, problem-solving 

ability, student confidence in clinical decision making, and overall learning satisfaction. 

Quantitative data provide statistical evidence regarding the effectiveness of simulation-based 

learning, while qualitative findings enrich the interpretation of educational experiences 

(Doherty, 2025; Murad, 2025). 

The research also incorporates an educational innovation perspective that seeks to 

evaluate how simulation technology contributes to the transformation of nursing education. 

Integration of digital simulation tools is analyzed not only as a teaching strategy but also as a 

structural shift in educational delivery systems. This approach enables the study to explore 

broader implications of technology enhanced learning for the future of nursing education, 

particularly in preparing students for technologically advanced healthcare environments 

(Chang, 2025; Jallad, 2025). 

Population and Samples 

The population of this research consists of undergraduate nursing students and nursing 

educators involved in simulation-based learning activities within higher education institutions 

offering nursing programs. These participants represent key stakeholders in the implementation 

of simulation technologies in nursing education. Nursing students provide insights regarding 

the learning impact of simulation environments, while instructors contribute perspectives on 

instructional design and technological integration in teaching practice (Lien, 2025; Mohamed, 

2025). 

Sampling is conducted using a purposive sampling technique to select participants who 

have direct experience with simulation based learning technologies. The sample includes 

nursing students who have completed courses utilizing simulation laboratories or virtual 

simulation platforms as part of their clinical training. Inclusion criteria require participants to 

have participated in at least one structured simulation learning session during their academic 

program. Such criteria ensure that participants possess relevant experiential knowledge 

regarding the use of simulation technology in nursing education (Dönmez, 2025; Hammoud, 

2025). 

The study sample also includes nursing educators responsible for facilitating simulation-

based learning sessions. Their participation provides valuable insights regarding instructional 
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strategies, technological challenges, and pedagogical effectiveness of simulation environments. 

Including both students and instructors allows the study to capture a comprehensive 

understanding of how simulation technology influences teaching and learning processes within 

nursing education systems (Bai, 2025; Wang, 2025). 

Instruments 

Data collection in this study utilizes several instruments designed to capture both 

quantitative and qualitative aspects of simulation based learning implementation. A structured 

questionnaire is used as the primary quantitative instrument to measure students’ perceptions of 

learning effectiveness, clinical confidence, engagement, and technological usability within 

simulation environments. The questionnaire is developed using a Likert scale format to allow 

statistical analysis of students’ responses regarding their learning experiences (Birdsall, 2025; 

Bodur, 2025). 

An additional instrument used in the research is a clinical competence assessment rubric 

designed to evaluate students’ performance during simulation scenarios. The rubric measures 

indicators such as clinical reasoning, communication with patients, technical skill performance, 

and decision-making ability during simulated clinical situations. This instrument allows 

objective evaluation of learning outcomes achieved through simulation-based educational 

activities (Ghaffari, 2025; Varma, 2025). 

Semi-structured interview guides are used as qualitative instruments to gather in-depth 

insights from both students and nursing educators. Interviews explore participants’ 

experiences, perceived benefits, and challenges associated with simulation technology in 

nursing education. Observation checklists are also employed during simulation sessions to 

document student participation, instructor facilitation strategies, and technological interaction 

within the learning environment. Instruments are reviewed for validity and reliability prior to 

data collection to ensure the accuracy and credibility of research findings. 

Procedures 

The research procedure begins with the preparation phase, which involves obtaining 

ethical approval from the relevant academic institution and securing informed consent from all 

participants. Researchers coordinate with nursing faculty members to schedule simulation 

sessions that will serve as the context for data collection. Questionnaires and assessment 

instruments are tested through pilot trials to ensure clarity and reliability before the main data 

collection process begins (Guo, 2025; Roux, 2025). 

The implementation phase includes the administration of simulation-based learning 

sessions using technological tools such as high-fidelity mannequins and virtual simulation 

platforms. Nursing students participate in structured clinical scenarios designed to replicate real 

patient care situations. During these sessions, researchers observe student interactions, record 

clinical competence using assessment rubrics, and document learning processes within the 

simulation environment. Questionnaires are distributed to participants immediately after the 

simulation sessions to capture their perceptions of learning experiences (Georgieva-Tsaneva, 

2025; Yang, 2025). 

The final phase involves qualitative interviews with selected students and nursing 

educators to gain deeper insights into the pedagogical impact of simulation technology. 

Collected data are compiled and organized for analysis, with quantitative data processed using 

statistical techniques and qualitative data analyzed through thematic interpretation. Findings 

from both data sources are integrated to generate comprehensive conclusions regarding the role 
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of simulation-based learning and technology in shaping the future of nursing education (Genç, 

2025; Zhao, 2025). 

 

RESULTS AND DISCUSSION 

The quantitative data collected in this study describe nursing students’ perceptions of 

simulation-based learning and technology integration in nursing education. Data were obtained 

from 120 undergraduate nursing students who participated in structured simulation sessions 

using high fidelity mannequins and virtual simulation platforms. Variables measured include 

clinical confidence, critical thinking ability, technological usability, and learning engagement. 

Descriptive statistical analysis indicates that students generally reported high levels of 

satisfaction with simulation-based learning, with average scores above the midpoint on all 

measured indicators. 

Table 1 summarizes the descriptive statistics of students’ responses regarding the 

effectiveness of simulation-based learning environments. The results indicate that learning 

engagement and clinical confidence obtained the highest mean scores among the evaluated 

indicators. Technological usability also received positive evaluations, suggesting that students 

were able to interact effectively with digital simulation tools during clinical training activities. 

Table 1. Descriptive Statistics of Simulation-Based Learning Outcomes 

Variable Mean Score Standard Deviation 

Clinical Confidence 4.32 0.51 

Critical Thinking 4.18 0.47 

Learning Engagement 4.41 0.46 

Technological Usability 4.25 0.49 

The descriptive results indicate that simulation based learning environments positively 

influence nursing students’ learning experiences. High engagement scores suggest that 

simulation technology creates interactive learning conditions that encourage active student 

participation. Students reported that realistic clinical scenarios and interactive digital tools 

allowed them to practice decision making skills more effectively than traditional classroom 

instruction. 

Clinical confidence also showed a high mean score, reflecting students’ perception that 

simulation training improves their readiness for real clinical environments. Simulation 

environments allow repeated practice without risking patient safety, which contributes to the 

development of professional confidence among nursing students. Such findings highlight the 

importance of experiential learning environments in strengthening clinical competence 

development within nursing education programs. 

Additional descriptive analysis examined the influence of different simulation 

technologies used during the training sessions. Two primary simulation approaches were 

analyzed in this study: high fidelity mannequin simulation and virtual simulation platforms. 

Students participating in both learning modalities demonstrated similar levels of satisfaction; 

however, slight differences appeared in learning engagement and technological usability. 

Table 2 presents the comparative descriptive statistics of the two simulation approaches. 

High fidelity simulation demonstrated slightly higher scores in clinical confidence 

development, whereas virtual simulation platforms showed stronger performance in learning 

accessibility and flexibility. These results suggest that both technologies contribute to nursing 

education but may serve different pedagogical functions. 
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Table 2. Comparison of Simulation Learning Modalities 

Simulation Type 
Clinical 

Confidence 

Learning 

Engagement 

Technological 

Usability 

High-Fidelity Simulation 4.38 4.35 4.12 

Virtual Simulation 4.25 4.46 4.39 

 

Inferential statistical analysis was conducted using a paired sample t-test to examine 

whether simulation-based learning significantly improved students’ clinical confidence 

compared with traditional instructional approaches. Statistical testing indicates that simulation-

based learning produced a significant improvement in clinical confidence levels (p < 0.05). 

Students participating in simulation sessions demonstrated higher confidence scores compared 

with their baseline evaluations before participating in the training. 

Analysis of variance (ANOVA) was also performed to examine differences in learning 

engagement between students exposed to different simulation technologies. Results show a 

statistically significant difference between learning modalities (p < 0.05), indicating that 

technology-supported simulation environments influence the intensity of student engagement 

during clinical training. Such findings confirm the pedagogical effectiveness of simulation-

based learning in enhancing experiential learning processes. 

Correlation analysis was conducted to examine relationships between technological 

usability and students’ learning engagement. Results reveal a strong positive correlation (r = 

0.76) between students’ perceptions of technological usability and their level of engagement 

during simulation sessions. Higher usability of simulation technologies is associated with 

stronger student participation and more interactive learning experiences. 

Another important relationship appears between clinical confidence and critical thinking 

development. The correlation coefficient (r = 0.69) indicates that students who demonstrate 

stronger clinical reasoning skills also report higher levels of confidence when managing 

simulated patient scenarios. These findings suggest that simulation based learning 

environments simultaneously support cognitive development and professional confidence 

among nursing students. 

A case study was conducted within a nursing simulation laboratory at a university that 

recently integrated advanced digital simulation technologies into its curriculum. The program 

introduced high-fidelity simulation sessions combined with virtual clinical scenarios for third-

year nursing students. Students participated in simulated emergency response training that 

required clinical decision-making, patient assessment, and communication with healthcare 

teams. 

Observational data from this simulation laboratory indicate that students became more 

actively engaged in clinical reasoning during repeated simulation exercises. Participants 

demonstrated improved communication with simulated patients and stronger collaboration with 

peers during group based clinical scenarios. Instructors reported that students appeared more 

confident in performing complex clinical procedures after participating in simulation-based 

learning sessions. 

Findings from the case study suggest that simulation-based learning environments 

provide safe spaces for experiential learning and reflective practice. Students were able to 

analyze clinical errors during structured debriefing sessions, which strengthened their ability to 
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recognize and correct mistakes in future scenarios. Such reflective learning processes are 

considered essential components of professional skill development in healthcare education. 

Educational instructors involved in the case study also highlighted the importance of 

technological integration in supporting adaptive learning environments. Virtual simulation 

platforms allowed students to access clinical scenarios remotely, increasing flexibility in 

learning schedules and expanding opportunities for independent practice. Technology therefore 

plays a crucial role in expanding access to experiential learning opportunities in nursing 

education. 

The results of this study indicate that simulation-based learning supported by digital 

technologies significantly enhances learning engagement, clinical confidence, and critical 

thinking skills among nursing students. Statistical findings confirm that simulation 

environments create meaningful experiential learning opportunities that strengthen students’ 

readiness for real healthcare settings. Integration of advanced simulation technologies therefore 

represents an effective pedagogical strategy for improving nursing education outcomes. 

The findings also suggest that combining different simulation technologies may provide a 

more comprehensive learning experience. High-fidelity simulations support realistic clinical 

skill training, while virtual simulations increase accessibility and flexibility for students. 

Integration of both approaches may represent an optimal strategy for preparing future nurses to 

operate within technologically advanced healthcare systems. 

The results of this study indicate that the integration of simulation-based learning and 

digital technology significantly enhances the learning experiences of nursing students. 

Quantitative findings demonstrate high levels of learning engagement, clinical confidence, and 

critical thinking development among students who participated in simulation-supported 

training sessions. Simulation environments provided opportunities for students to practice 

complex clinical scenarios in a controlled setting, allowing them to develop decision-making 

skills without risking patient safety. These findings highlight the pedagogical potential of 

simulation-based learning as an effective educational strategy in nursing programs. 

 
Figure 2. illustrates the mean scores of key learning variables, indicating that learning 

engagement and clinical confidence achieved. 

Statistical analysis also reveals that students interacting with simulation technologies 

demonstrate stronger clinical confidence compared to those relying primarily on conventional 
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lecture-based instruction. High-fidelity simulation sessions allow students to repeatedly 

practice clinical procedures while receiving feedback from instructors during structured 

debriefing sessions. Such experiential learning environments enable students to connect 

theoretical knowledge with practical clinical skills more effectively. Improved clinical 

confidence suggests that simulation technologies play an important role in preparing students 

for real healthcare environments. 

Comparative analysis between simulation modalities shows that high-fidelity simulation 

systems contribute more strongly to the development of clinical skill competence, whereas 

virtual simulation platforms enhance accessibility and learning engagement. Students reported 

that immersive simulation environments made the learning process more interactive and 

realistic. Virtual simulation tools, meanwhile, provided flexible opportunities for independent 

practice and scenario-based learning outside traditional laboratory environments. 

Observational findings from the case study further reinforce the quantitative results by 

demonstrating that students exposed to simulation-based learning environments display 

stronger communication skills and collaborative decision-making during clinical training 

exercises. Students participating in simulation sessions were more willing to engage in 

reflective discussions about clinical errors during debriefing processes. Such behaviors indicate 

the development of reflective practice, which is considered an essential competency for 

professional nursing practice. 

Existing research in nursing education widely acknowledges the importance of 

simulation-based learning in improving clinical competence among students. Several studies 

have reported that simulation training enhances psychomotor skills, situational awareness, and 

teamwork abilities within healthcare education programs. Findings from the present study align 

with these observations by demonstrating that simulation environments create interactive 

learning opportunities that strengthen both technical and cognitive competencies among 

nursing students. 

Prior research has also emphasized the role of experiential learning theories in explaining 

the effectiveness of simulation based education. Experiential learning frameworks highlight the 

importance of active participation, reflection, and contextualized learning in professional 

education. Results obtained in this study support these theoretical perspectives by showing that 

students benefit from scenario based learning experiences that replicate real healthcare 

situations. Simulation environments therefore function as practical platforms for implementing 

experiential learning strategies in nursing education (Neo, 2025; Rosa, 2025). 

Differences between the present study and some previous investigations appear in the 

emphasis on technological integration within simulation-based learning environments. Earlier 

studies often focused primarily on high fidelity simulation laboratories as the primary learning 

environment for nursing students. Findings from this study indicate that combining multiple 

forms of simulation technologies, including virtual simulation platforms, can expand learning 

accessibility and engagement. Such integration suggests a broader technological transformation 

occurring within nursing education systems. 

Scholarly discussions on digital transformation in healthcare education also emphasize 

the importance of preparing future healthcare professionals for technologically advanced 

clinical environments. Modern healthcare systems increasingly rely on digital patient 

monitoring systems, electronic health records, and telemedicine technologies. Findings from 
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the present study support the argument that simulation technologies can function as preparatory 

environments where students develop technological literacy alongside clinical competence. 

The findings of this research indicate that the future of nursing education is closely 

connected with the integration of technological innovation and experiential learning strategies. 

Simulation-based learning environments provide educational spaces where theoretical 

knowledge, clinical practice, and technological interaction converge. Such integration reflects a 

broader transformation in professional education that emphasizes competency-based learning 

rather than purely theoretical instruction. 

Results also suggest that simulation technologies contribute to the development of 

reflective clinical practitioners. Students participating in simulation sessions demonstrated 

increased willingness to analyze clinical errors and engage in critical reflection during 

debriefing discussions. Reflective learning processes help students develop deeper 

understanding of clinical decision-making and patient safety principles. These outcomes 

highlight the importance of structured reflection as a core component of simulation-based 

learning (Borromeo, 2025; Fijačko, 2025). 

Educational transformation observed in this study also signals a shift toward learner-

centered instructional models in nursing education. Simulation environments encourage active 

participation, collaborative problem-solving, and experiential learning activities that differ 

significantly from traditional lecture-based teaching methods. Such learner-centered 

approaches enable students to develop autonomy and professional responsibility within their 

learning processes. 

The findings further indicate that technological literacy has become an essential 

competency for modern nursing professionals. Healthcare systems increasingly rely on digital 

technologies for patient care management, clinical documentation, and remote monitoring. 

Simulation environments allow students to develop familiarity with technological tools within 

safe and structured learning contexts. Such exposure prepares future nurses to function 

effectively in digitally integrated healthcare environments. 

Implications of this research extend to curriculum development within nursing education 

institutions. Educational programs should consider integrating simulation-based learning as a 

core component of clinical training rather than treating it as a supplementary instructional tool. 

Simulation laboratories and virtual learning platforms can provide consistent opportunities for 

students to practice complex clinical scenarios before entering real hospital environments. 

Faculty development also represents an important implication arising from the findings. 

Effective simulation-based learning requires instructors who are capable of facilitating 

interactive scenarios and conducting reflective debriefing sessions. Training programs for 

nursing educators should therefore include instruction on simulation pedagogy, technological 

operation, and scenario design. Strengthening instructors’ competencies will enhance the 

educational impact of simulation technologies. 

Implications also arise for institutional investment in educational infrastructure. 

Universities and nursing schools may need to allocate resources for establishing simulation 

laboratories, acquiring high-fidelity mannequins, and developing digital simulation platforms. 

Technological infrastructure plays an important role in ensuring the sustainability of 

simulation-based learning initiatives within educational programs. 

Healthcare policy development may also benefit from the findings of this research. 

Policymakers interested in improving the quality of nursing education should recognize the 
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importance of simulation technologies in preparing healthcare professionals for modern clinical 

environments. Investment in educational technology may contribute to strengthening 

healthcare workforce readiness and improving patient safety outcomes. 

Improved learning outcomes observed in this study can be explained through experiential 

learning theory, which emphasizes the role of active participation in knowledge construction. 

Simulation-based learning environments allow students to engage directly with realistic clinical 

scenarios rather than passively receiving theoretical instruction. Active involvement in 

problem-solving activities encourages deeper cognitive processing and strengthens knowledge 

retention. 

Psychological safety within simulation environments also contributes to the effectiveness 

of this learning approach. Students are able to make mistakes and learn from them without 

risking patient safety or experiencing severe professional consequences. Safe learning 

environments encourage experimentation, reflection, and discussion of clinical decisions. Such 

conditions promote stronger confidence development among nursing students. 

Technological interactivity also explains why simulation-based learning enhances student 

engagement. Digital interfaces, virtual patients, and immersive clinical scenarios create 

stimulating learning environments that capture students’ attention and encourage active 

participation. Interactive technologies therefore support motivational aspects of learning that 

are often absent in traditional classroom settings. 

Collaborative learning dynamics within simulation sessions also contribute to improved 

educational outcomes. Many simulation scenarios require teamwork among students to assess 

patient conditions and implement treatment plans. Collaborative activities strengthen 

communication skills, leadership abilities, and teamwork competencies that are essential for 

professional healthcare practice (Amin, 2025; Wong, 2025). 

Future research should explore the long-term impact of simulation-based learning on 

professional nursing practice after graduation. Longitudinal studies following graduates into 

clinical environments could provide valuable insights into how simulation training influences 

real-world patient care outcomes. Such research may help determine whether simulation-based 

education contributes to sustained professional competence development. 

Technological advancements such as artificial intelligence, virtual reality, and augmented 

reality may also reshape simulation-based learning environments in nursing education. Future 

studies could investigate how these emerging technologies enhance immersive learning 

experiences and improve clinical decision-making skills. Integration of advanced digital 

technologies may further expand the pedagogical possibilities of simulation-based education. 

Educational institutions should consider developing hybrid simulation models that 

combine physical simulation laboratories with online virtual learning platforms. Hybrid models 

can increase accessibility for students who cannot always attend simulation laboratories in 

person. Flexible learning environments may help expand the reach of simulation-based 

education across diverse educational contexts. 

Strategic collaboration between healthcare institutions and educational organizations may 

also strengthen the implementation of simulation-based learning in nursing programs. 

Partnerships with hospitals and healthcare technology providers could support the development 

of realistic clinical scenarios and technological innovations in nursing education. Collaborative 

initiatives may contribute to building sustainable and future-oriented nursing education 

systems. 
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CONCLUSION 

The most significant finding of this study indicates that the integration of simulation-

based learning and digital technologies substantially enhances the development of clinical 

competence, critical thinking ability, and learning engagement among nursing students. 

Simulation environments create realistic and interactive learning experiences that allow 

students to practice complex clinical scenarios within safe and controlled educational settings. 

Empirical evidence demonstrates that students exposed to simulation-supported training show 

higher levels of clinical confidence and improved readiness for real healthcare environments. 

These results highlight that simulation-based learning functions not only as a complementary 

instructional strategy but also as a transformative approach capable of reshaping the structure 

of nursing education in response to the increasing complexity of modern healthcare systems. 

The primary contribution of this research lies in its conceptual and methodological 

integration of simulation-based pedagogy with emerging digital learning technologies in 

nursing education. The study provides an analytical framework that examines simulation 

environments as multidimensional educational ecosystems combining experiential learning, 

technological interaction, and reflective practice. This perspective expands existing research 

that often evaluates individual simulation tools in isolation by demonstrating how multiple 

technological modalities such as high-fidelity simulation and virtual simulation platforms can 

collectively enhance learning outcomes. Methodologically, the combination of quantitative 

learning assessment and qualitative experiential analysis offers a comprehensive approach for 

evaluating the effectiveness of technology-enhanced nursing education models. 

Several limitations should be acknowledged in interpreting the results of this study. The 

research sample is limited to students and educators within a specific educational context, 

which may restrict the generalizability of the findings to broader nursing education 

environments. Technological resources and institutional infrastructures vary significantly 

across universities, potentially influencing the effectiveness of simulation-based learning 

implementation. Future research should involve larger and more diverse institutional samples 

to examine how simulation technologies function across different educational systems. 

Longitudinal investigations exploring the long-term impact of simulation-based learning on 

professional nursing performance and patient care outcomes would also provide valuable 

insights into the sustained educational benefits of technological integration in nursing 

education. 

 

DECLARATION OF AI AND AI ASSISTED TECHNOLOGIES IN THE WRITING 

PROCESS 

During the preparation of this manuscript, the author(s) used Google Gemini to assist 

inimproving grammar, language quality, and overall readability of the text. After using this 

tool, the author(s) Carefully reviewed and edited the content as necessary and take full 

responbility for the content of the publication. 

 

AUTHOR CONTRIBUTIONS 

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing. 

Author 2: Conceptualization; Data curation; In-vestigation. 

Author 3: Data curation; Investigation. 



Journal of World Future Medicine, Health and Nursing 

 

                                                           Page | 54  
 

 

DECLARATION OF COMPETING INTEREST 

The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper. 

 

REFERENCES 

Amin, S. M. (2025). How Clinical Reasoning and Decision-Making Competences Influence the 

Provision of Empathic Care Among Nursing Students? Teaching and Learning in 

Nursing, 20(2). https://doi.org/10.1016/j.teln.2025.01.005 

Bai, S. (2025). Effectiveness of Gamified Teaching in Disaster Nursing Education for Health 

Care Workers: Systematic Review. Journal of Medical Internet Research, 27(Query date: 

2026-03-11 22:15:28). https://doi.org/10.2196/74955 

Birdsall, S. (2025). Evaluating the usability and learning effectiveness of a virtual reality 

patient simulation for training nursing students: A pilot study. Teaching and Learning in 

Nursing, 20(4). https://doi.org/10.1016/j.teln.2025.04.017 

Bodur, G. (2025). Evaluating the effectiveness of virtual reality simulation in cpr training for 

nursing students: A randomized controlled trial. Nurse Education in Practice, 87(Query 

date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.nepr.2025.104486 

Borromeo, A. S. (2025). Harnessing generative AI in nursing education: A bibliometric review. 

Teaching and Learning in Nursing, 20(4). https://doi.org/10.1016/j.teln.2025.04.014 

Brundidge, K. (2025). Beyond the discussion board: A scoping review of asynchronous online 

active learning. Journal of Professional Nursing, 57(Query date: 2026-03-11 22:15:28), 

100–111. https://doi.org/10.1016/j.profnurs.2025.01.012 

Chang, W. (2025). Effectiveness of simulation-based interprofessional education for nursing 

students: A mixed-methods study. Nurse Education in Practice, 86(Query date: 2026-03-

11 22:15:28). https://doi.org/10.1016/j.nepr.2025.104424 

Chen, P. J. (2025a). ChatGPT-driven interactive virtual reality communication simulation in 

obstetric nursing: A mixed-methods study. Nurse Education in Practice, 85(Query date: 

2026-03-11 22:15:28). https://doi.org/10.1016/j.nepr.2025.104383 

Chen, P. J. (2025b). Dual-perspective and haptic feedback virtual reality simulation for labor 

care: A randomized controlled mixed-methods study. Clinical Simulation in Nursing, 

108(Query date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.ecns.2025.101836 

Chen, S. H. (2025). Construction and implementation of a comprehensive midwifery skills 

practice course based on scenario simulation teaching: An action research. Nurse 

Education Today, 152(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nedt.2025.106754 

Cintas, C. P. de los C. (2025). Effect of an Extended Reality Simulation Intervention on 

Midwifery Students’ Anxiety: Systematic Review. Jmir Nursing, 8(Query date: 2026-03-

11 22:15:28). https://doi.org/10.2196/68984 

Dijkstra, F. S. (2025). Challenge or threat? A Q-methodological study into nursing students’ 

perceptions on learning to collaborate under stress. Nurse Education Today, 146(Query 

date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.nedt.2024.106534 

Doherty, C. (2025). Exploration of student characteristics, engagement, and enhanced learning 

with virtual simulation among graduate nursing students. Nurse Education in Practice, 

86(Query date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.nepr.2025.104406 

Dönmez, Y. C. (2025). Evaluation of clinical decision-making perception of nursing students: 

The Aegean region case. BMC Nursing, 24(1). https://doi.org/10.1186/s12912-025-

03123-8 

https://doi.org/10.1016/j.teln.2025.01.005
https://doi.org/10.2196/74955
https://doi.org/10.1016/j.teln.2025.04.017
https://doi.org/10.1016/j.nepr.2025.104486
https://doi.org/10.1016/j.teln.2025.04.014
https://doi.org/10.1016/j.profnurs.2025.01.012
https://doi.org/10.1016/j.nepr.2025.104424
https://doi.org/10.1016/j.nepr.2025.104383
https://doi.org/10.1016/j.ecns.2025.101836
https://doi.org/10.1016/j.nedt.2025.106754
https://doi.org/10.2196/68984
https://doi.org/10.1016/j.nedt.2024.106534
https://doi.org/10.1016/j.nepr.2025.104406
https://doi.org/10.1186/s12912-025-03123-8
https://doi.org/10.1186/s12912-025-03123-8


Journal of World Future Medicine, Health and Nursing 

 

                                                           Page | 55  
 

Fijačko, N. (2025). Healthcare student engagement with health-related content through Netflix 

mini-series: A qualitative study. BMC Nursing, 24(1). https://doi.org/10.1186/s12912-

025-03233-3 

Fu, Y. L. (2025). Development and evaluation of a simulation activity on preoperative patient 

care: Cross-sectional study applying the National League for Nursing/Jeffries Simulation 

Theory. Nurse Education in Practice, 83(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nepr.2025.104282 

Genç, F. Z. (2025). Effect of structured digital-based education given to nursing students on 

disaster literacy and disaster preparedness belief levels: A randomized controlled study. 

Nurse Education Today, 147(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nedt.2025.106581 

Georgieva-Tsaneva, G. (2025). Evaluating Nursing and Midwifery Students’ Self-Assessment 

of Clinical Skills Following a Flipped Classroom Intervention with Innovative Digital 

Technologies in Bulgaria. Nursing Reports, 15(8). 

https://doi.org/10.3390/nursrep15080285 

Ghaffari, F. (2025). Effectiveness of ChatGPT for Clinical Scenario Generation: A Qualitative 

Study. Archives of Academic Emergency Medicine, 13(1), 1–12. 

https://doi.org/10.22037/aaemj.v13i1.2690 

Guo, P. J. (2025). Effectiveness of augmented reality simulation on oncology nurses’ 

knowledge and clinical reasoning in malignant fungating wound care: Randomized 

controlled trial. Nurse Education in Practice, 88(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nepr.2025.104551 

Hammoud, S. (2025). Evaluating the use of 3D skin models as simulation-based educational 

tools among nursing students: A quasi-experimental study. Nurse Education Today, 

146(Query date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.nedt.2024.106519 

Harder, N. (2025). Comparing artificial intelligence-enhanced virtual reality and simulated 

patient simulations in undergraduate nursing education. Clinical Simulation in Nursing, 

105(Query date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.ecns.2025.101780 

Holod, A. F. (2025). Competency in trauma-informed care: Empowering advanced practice 

registered nursing students to adopt a trauma-informed approach during routine health 

assessment. Nurse Education Today, 144(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nedt.2024.106477 

Jallad, S. T. (2025). Effectiveness of Simulation-Based Education on Educational Practices of 

Communication Skills, Satisfaction, and Self-Confidence Among Undergraduate Nursing 

Students. Creative Nursing, 31(2), 135–143. 

https://doi.org/10.1177/10784535241301115 

Janssen, E. (2025). Barriers to breakthroughs: A scoping review of generative AI in healthcare 

simulation. Clinical Simulation in Nursing, 107(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.ecns.2025.101791 

Lee, S. H. (2025). Bridging self-confidence and learning flow: The role of psychological safety 

in high-fidelity simulation education. Nurse Education Today, 154(Query date: 2026-03-

11 22:15:28). https://doi.org/10.1016/j.nedt.2025.106837 

Liaw, S. Y. (2025). Artificial intelligence-enabled virtual reality simulation for clinical 

deterioration training: An effectiveness-implementation hybrid study. Nurse Education in 

Practice, 87(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nepr.2025.104462 

Lien, C. C. (2025). Effectiveness of online simulation with decision-based branching video 

learning on nurses’ knowledge and clinical reasoning in chest trauma: A randomized 

controlled trial. Nurse Education in Practice, 86(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nepr.2025.104436 

https://doi.org/10.1186/s12912-025-03233-3
https://doi.org/10.1186/s12912-025-03233-3
https://doi.org/10.1016/j.nepr.2025.104282
https://doi.org/10.1016/j.nedt.2025.106581
https://doi.org/10.3390/nursrep15080285
https://doi.org/10.22037/aaemj.v13i1.2690
https://doi.org/10.1016/j.nepr.2025.104551
https://doi.org/10.1016/j.nedt.2024.106519
https://doi.org/10.1016/j.ecns.2025.101780
https://doi.org/10.1016/j.nedt.2024.106477
https://doi.org/10.1177/10784535241301115
https://doi.org/10.1016/j.ecns.2025.101791
https://doi.org/10.1016/j.nedt.2025.106837
https://doi.org/10.1016/j.nepr.2025.104462
https://doi.org/10.1016/j.nepr.2025.104436


Journal of World Future Medicine, Health and Nursing 

 

                                                           Page | 56  
 

Lomuscio, S. (2025). Debriefing Methodologies in Nursing Simulation: An Exploratory Study 

of the Italian Settings. Nursing Reports, 15(1). https://doi.org/10.3390/nursrep15010007 

Martín-Parrilla, M. Á. (2025). Assessing Emotional Intelligence and Reducing Burnout in 

Nursing Students Through Simulation-Based Learning Experiences: An Experimental 

Design. International Journal of Mental Health Nursing, 34(5). 

https://doi.org/10.1111/inm.70151 

Mohamed, S. M. M. (2025). Effectiveness of Interprofessional Education on Improvement of 

Learning Outcomes among Undergraduate Nursing Students: A Meta-Analysis. Sage 

Open Nursing, 11(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1177/23779608251382513 

Murad, A. A. (2025). Exploring male nursing students’ experiences and perspectives in a 

maternal-newborn clinical course using high-fidelity simulation: A qualitative study. 

BMC Medical Education, 25(1). https://doi.org/10.1186/s12909-025-07436-9 

Naamati-Schneider, L. (2025). Developing AI literacy in medical and health professions 

education: Exploring ChatGPT, ChatBots development, and simulation-based learning. 

Nurse Education in Practice, 88(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nepr.2025.104572 

Neo, N. W. S. (2025). Generative artificial intelligence in healthcare simulation-based 

education: A scoping review. Clinical Simulation in Nursing, 108(Query date: 2026-03-

11 22:15:28). https://doi.org/10.1016/j.ecns.2025.101819 

Nojima, K. (2025). Cultural Adaptation and Validation of the Japanese Version of the 

Psychological Safety in High-Fidelity Simulation Scale (PS-HFS-J). Nursing Reports, 

15(7). https://doi.org/10.3390/nursrep15070257 

Ozdemir, E. K. (2025). Development and Usability Testing of a 3D Virtual Simulation Game 

in Teaching Intravenous Fluid Therapy in Nursing Education. Games for Health Journal, 

14(5), 408–414. https://doi.org/10.1089/g4h.2024.0172 

Rosa, E. M. (2025). Gamifying Interprofessional Education: Development of the “My 

Medicine E-Matching Card” Innovation. Media Publikasi Promosi Kesehatan Indonesia, 

8(7), 509–520. https://doi.org/10.56338/mppki.v8i7.7279 

Roux, P. (2025). Effectiveness of a Web-Based Virtual Simulation to Train Nursing Students 

in Suicide Risk Assessment: Randomized Controlled Investigation. Jmir Serious Games, 

13(Query date: 2026-03-11 22:15:28). https://doi.org/10.2196/69347 

Varma, B. (2025). Effectiveness of case-based learning in comparison to alternate learning 

methods on learning competencies and student satisfaction among healthcare 

professional students: A systematic review. Journal of Education and Health Promotion, 

14(1). https://doi.org/10.4103/jehp.jehp_510_24 

Wang, B. Y. (2025). Effectiveness of debriefing for meaningful learning-enhanced simulation-

based learning for emergency nurses’ perceptions, attitudes and coping strategies toward 

workplace violence: A stratified randomized trial. Nurse Education in Practice, 88(Query 

date: 2026-03-11 22:15:28). https://doi.org/10.1016/j.nepr.2025.104586 

Wong, M. F. F. (2025). High-Fidelity Simulation and Virtual Technology in Nursing. Nurse 

Educator, 50(6). https://doi.org/10.1097/NNE.0000000000001968 

Yang, H. M. (2025). Ethics of nursing in the digital age: Perceptions and challenges among 

Korean nursing students. BMC Medical Ethics, 26(1). https://doi.org/10.1186/s12910-

025-01301-6 

Yoon, H. (2025). Comparative effectiveness of small group practice and 3D VR simulation on 

nursing students’ PIVC skills, flow state, and learning satisfaction: A quasi-experimental 

study. Nurse Education Today, 150(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nedt.2025.106683 

https://doi.org/10.3390/nursrep15010007
https://doi.org/10.1111/inm.70151
https://doi.org/10.1177/23779608251382513
https://doi.org/10.1186/s12909-025-07436-9
https://doi.org/10.1016/j.nepr.2025.104572
https://doi.org/10.1016/j.ecns.2025.101819
https://doi.org/10.3390/nursrep15070257
https://doi.org/10.1089/g4h.2024.0172
https://doi.org/10.56338/mppki.v8i7.7279
https://doi.org/10.2196/69347
https://doi.org/10.4103/jehp.jehp_510_24
https://doi.org/10.1016/j.nepr.2025.104586
https://doi.org/10.1097/NNE.0000000000001968
https://doi.org/10.1186/s12910-025-01301-6
https://doi.org/10.1186/s12910-025-01301-6
https://doi.org/10.1016/j.nedt.2025.106683


Journal of World Future Medicine, Health and Nursing 

 

                                                           Page | 57  
 

Yu, I. C. (2025). Development of nonverbal communication behavior model for nursing 

students based on deep learning facial expression recognition technology. Cogent 

Education, 12(1). https://doi.org/10.1080/2331186X.2024.2448059 

Zhao, J. (2025). Effect of theme game-based learning on psychiatric violence risk assessment 

and response knowledge, skills, and self-confidence of nursing students: A randomized 

controlled trial. Nurse Education Today, 144(Query date: 2026-03-11 22:15:28). 

https://doi.org/10.1016/j.nedt.2024.106419 
 

 

Copyright Holder : 

© Catur Budi Susilo et al. (2026). 

 

First Publication Right : 

© Journal of World Future Medicine, Health and Nursing 

 

This article is under: 

 

 

https://doi.org/10.1080/2331186X.2024.2448059
https://doi.org/10.1016/j.nedt.2024.106419

