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Abstract 

Simulation-based education is increasingly favored in nursing schools as it enables students to hone their clinical skills in a secure setting. This research 

examines studies that contrast traditional learning methods with virtual reality (VR) simulations in nursing and medical education. Evidence indicates that VR 
simulations significantly enhance knowledge retention and conceptual understanding, with research like Pallavi Bobade's demonstrating better results in 

training for intravenous cannulation. Although virtual reality provides flexibility, engagement, and satisfaction, it faces challenges in replicating essential 

physical and procedural elements necessary for skill acquisition. Research by Elizabeth A. and Abeer William Victoria L. indicates that both traditional 
educational approaches and VR methods show comparable effectiveness in practical execution, with no notable discrepancies in outcomes such as phlebotomy 

training. Additionally, the influence of VR on clinical judgment and confidence remains unclear, according to findings from Chen FQ and Banjo-Ogunnowo 

SM. Employing a hybrid approach that integrates both VR and traditional training methods can improve knowledge retention while ensuring hands-on skill 
competence. Future investigations should prioritize the refinement of blended training models to enhance clinical proficiency and patient care results. 
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1. Introduction  

Simulation-based education is being increasingly recognized 

as an effective educational approach.1 It enables healthcare 

professionals and students to hone their clinical skills in a 

secure learning environment. Research has demonstrated that 

teaching nursing through simulation can be just as effective 

as conventional teaching methods.2 The primary goal of 

simulation in nursing education is to enhance clinical 

practices and ensure patient safety through its use. Simulation 

consists of developing a model that replicates the desired 

behavior, testing the model to produce observations of these 

behaviors, and striving to comprehend, summarize, and 

generalize the findings.3 

Traditional education is typically conducted entirely in-

person, following a fixed schedule and pace. Learners are 

brought together to share knowledge with one another. 

Virtual modeling represents a modular form of learning. 

When comparing virtual learning to traditional education 

systems, the former offers total flexibility. Here, the pace of 

learning is adaptable, as this platform provides all necessary 

tools and study materials. 

The Study  was performed under the title "A 

Comparative Study of Traditional Instruction & Virtual 

Reality Simulation on Intravenous Cannulation Training 

among Nursing Students in Nagpur" authored by Pallavi 

Bobade. The purpose of the study was to assess the 

knowledge and practice of undergraduate nursing students 

regarding intravenous cannulation through traditional 

instructional methods and virtual reality simulations.4 The 

first objective was to evaluate the effectiveness of traditional 

training instructions for intravenous cannulation. The second 

objective was to assess the effectiveness of virtual reality 

simulation for intravenous cannulation. Additionally, the 

study aimed to explore the relationship between traditional 

training methods and virtual reality simulation among 

nursing students. A non-experimental comparative research 

design was utilized, involving 60 nursing students. Group I 

(30 students) received traditional instruction, while Group II 

(30 students) was taught through virtual reality simulation, 
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using a non-probability convenience sampling method. The 

assessment was carried out using a structured knowledge 

questionnaire that focused on demographic variables and 

knowledge about intravenous cannulation, as well as a 

checklist for evaluating practical skills related to intravenous 

cannulation. According to the findings, 70% of nursing 

students in traditional technique had inadequate knowledge 

and practice, 30% in traditional technique and 10% in IV 

cannula technique had an average level of knowledge score, 

and 90% of nursing students in cannula technique had a high 

level of knowledge score. There is no significance association 

between demographic variables.5 

Elizabeth A et al. conducted a study comparing a Virtual 

Reality Simulator with Simulated Limbs for training in 

phlebotomy. In the first experiment, medical students 

underwent two 1-hour training sessions utilizing either of the 

two methods. Following this, their performance was assessed 

using both simulated limbs and actual patients. Those who 

trained with simulated limbs demonstrated better 

performance than those who trained with the CathSim system 

in both the posttest and the real patient field test. The second 

study involved graduate students practicing with the CathSim 

system for a total of 5 hours. The findings indicated that these 

students showed significant improvement in their scores from 

the pretest to the posttest. Nevertheless, even after extensive 

practice, their final scores remained comparable to those of 

the medical students from the first experiment. The 

differences in design features between the two systems may 

account for these outcomes. While the researchers identified 

a clear advantage for simulated limbs over the CathSim 

system, neither training method accurately mimics all the 

processes necessary for performing the procedure. 

Consequently, training decisions may need to take into 

account the unique benefits that each system offers.6 

Abeer William Victoria L, and colleagues carried out a 

study on Traditional Instruction Compared to Virtual Reality 

Simulation: A Comparative Analysis of Phlebotomy Training 

Among Nursing Students in Kuwait. This quasi-experimental 

research assessed the differences in phlebotomy performance 

on a live patient between a control group that received 

traditional training and an experimental group that was 

instructed using virtual reality simulation. The findings 

revealed that both groups performed effectively on various 

metrics, including the number of reinsertions, pain levels, 

hematoma condition, duration of tourniquet application, time 

taken to complete the procedure, and successful completion 

of the treatment. A t-test was applied to assess the 

performance metrics between the control and experimental 

groups, but no significant differences were noted. Although 

the total duration to complete the procedure in both groups 

recorded the lowest p value, it was still not significant. Both 

methods of phlebotomy training were found to be equally 

effective. Nurse educators are encouraged to recognize the 

strengths and limitations of each approach in order to enhance 

the quality of phlebotomy programs.7 

The research was carried out on the Effectiveness of 

Virtual Reality in Nursing Education: A Meta-Analysis by 

Chen FQ et al. This study aimed to evaluate the effectiveness 

of virtual reality (VR) in nursing education regarding 

knowledge, skills, satisfaction, confidence, and performance 

time.8 The researcher conducted a meta-analysis using the 

Cochrane method to assess VR's impact on nursing 

education. In December 2019, a search was performed to 

identify research that analyzed VR's effectiveness on 

knowledge, skills, satisfaction, confidence, and performance 

times. Two independent reviewers selected the relevant 

studies and extracted data. The methodological quality of the 

chosen papers was evaluated using the Cochrane risk-of-bias 

criteria. The findings indicated that a total of 12 trials 

involving 821 participants were included in the final analysis. 

The researcher discovered that VR was significantly more 

effective than control conditions in enhancing knowledge 

(standard mean difference [SMD]=0.58, 95% CI 0.41-0.75, 

P<.001, I2=47%). However, there was no significant 

difference between VR and control conditions concerning 

skills (SMD=0.01, 95% CI –0.24 to 0.26, P=.93, I2=37%), 

satisfaction (SMD=0.01, 95% CI –0.79 to 0.80, P=.99, 

I2=86%), confidence (SMD=0.00, 95% CI –0.28 to 0.27, 

P=.99, I2=0%), and performance time (SMD=–0.55, 95% CI 

–2.04 to 0.94, P=.47, I2=97%). The researchers suggest that 

while virtual reality (VR) can significantly enhance 

knowledge in nursing education, it does not outperform other 

educational methods in terms of skills, satisfaction, 

confidence, and performance time. Further rigorous studies 

with larger sample sizes are necessary to confirm these 

results.9 

Padilha JM conducted a research study on Clinical 

Virtual Simulation in Nursing Education: Randomized 

Controlled Trial in July 2018. The objective of this research 

was to evaluate how clinical virtual simulation affects 

nursing students' retention of information, clinical reasoning 

skills, self-efficacy, and overall learning satisfaction.10 A 

randomized controlled trial was performed involving 

Portuguese nursing students (N=42) with a pretest and two 

posttests. The participants were divided into two groups, both 

receiving lessons with identical objectives and timing. The 

experimental group (n=21) engaged in a case-based learning 

method utilizing a clinical virtual simulator, while the control 

group (n=21) employed the same approach with a low-

fidelity simulator in a realistic setting. The classes were 

taught by the standard course instructors. The researcher 

assessed knowledge and clinical reasoning prior to the 

intervention, immediately following it, and two months later 

using true or false and multiple-choice tests. The students' 

learning satisfaction and self-efficacy were measured after 

the intervention using a Likert scale. Results indicate that the 

experimental group achieved significantly greater 

improvements in knowledge after the intervention (P=.001; 

d=1.13) and again two months later (P=.02; d=0.75), as well 

as demonstrated higher levels of learning satisfaction 

(P<.001; d=1.33). No significant statistical differences were 
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observed in self-efficacy perceptions (P=.9; d=0.054). The 

researcher concludes that incorporating clinical virtual 

simulation into nursing education can enhance information 

retention and clinical reasoning in the short term and over 

time, while also increasing nursing students' satisfaction with 

their learning experience.11 

The research conducted by Abarghouie examined the 

impacts of virtual versus lecture-based instruction on 

learning outcomes, content retention, and student satisfaction 

among surgical technology students. The study assesses the 

effects of these two instructional methods on student 

learning, satisfaction, and retention of information at Isfahan 

University of Medical Sciences. This quasi-experimental 

investigation was carried out in two phases involving 40 

surgical technology students from the School of Nursing and 

Midwifery. After meeting the inclusion criteria, participants 

were randomly divided into two groups: the virtual 

instruction group (VG, n = 20) and the traditional lecture-

based group (TG, n = 20). Data collection was carried out 

using a custom student satisfaction questionnaire and two 

different learning assessments, both of which had established 

validity and reliability. The analysis of data was performed 

using SPSS 13, applying both analytical and descriptive tests 

(P < 0.05). The results showed no significant difference in the 

mean scores of the first examination between the TG and VG 

groups (P = 0.89). However, a significant difference was 

found in the mean scores of the second examination between 

the two groups (P = 0.03). In terms of content retention and 

recall ability, the VG group performed better than the TG 

group. Additionally, the VG group had a higher mean 

satisfaction score (132.24 ± 17.92) compared to the TG group 

(115.56 ± 17.57) (P < 0.05). The researchers concluded that 

while virtual training and traditional lecture-based instruction 

produced similar short-term learning outcomes, virtual 

training has been shown to lead to improved learning 

performance, as well as enhanced retention of information 

and greater satisfaction over time.12,15 

A study by Leili Mosalanejad explored the impact of 

virtual learning compared to traditional methods on the 

attainment of competency-based skills. Due to the rapid 

advancement of network technology, conventional 

classrooms are increasingly being replaced by internet-based 

learning environments. The aim of this research was to 

evaluate how virtual learning systems influenced the 

competency-based skills of first-year nursing students. The 

researcher involved 86 first-year nursing students in a quasi-

experimental study. The nursing course, focusing on 

Fundamentals and Skills, encompassed both theoretical and 

practical components. One group received instruction on 

theory and practical skills through traditional means (face-to-

face teaching and moulage demonstrations), while another 

group engaged with virtual simulations and interactive 

multimedia. The final assessment, instructor, and content 

were identical for both groups. Statistical analysis was 

performed using paired t-tests and independent sample t-

tests. Findings indicate that in the theoretical exam, the 

average score for the virtual teaching group surpassed that of 

the traditional group (P<0.001), yet there was no notable 

difference in the outcomes of the objective structured clinical 

examination between the two groups. The study concludes 

that virtual systems enhance student learning. Both 

traditional and virtual methods can be effective in teaching 

nursing skills; however, it seems that an integrated approach 

may better facilitate knowledge transfer.13,14 

Banjo-Ogunnowo SM conducted a research study 

comparing virtual and traditional learning during the 

COVID-19 pandemic, focusing on the outcomes for two 

nursing cohorts in an ADN program. This research analyzes 

the results of nursing student groups who experienced virtual 

learning during the pandemic in contrast to those who 

received traditional instruction before the pandemic. Clinical 

reasoning plays a vital role in the development of clinical 

nursing judgment. In response to the COVID-19 pandemic, 

nursing programs transitioned from traditional classroom and 

in-person clinical education to virtual settings. The design of 

the study involved a retrospective cohort analysis comparing 

the impacts of virtual learning during COVID-19 (n = 18) 

against traditional learning methods prior to the pandemic (n 

= 14) at a college located in Texas. The outcomes were 

evaluated using a standardized Health Education Systems 

Inc. (HESI®) specialty exam, HESI® exit exam, and the 

HESI® clinical judgment subscales. Independent-samples t-

tests and Chi-square analyses were performed to assess the 

differences in outcomes between the two modes of learning. 

The results indicated no statistically significant difference 

between the traditional group (M = 752.93, SD = 148.88) and 

the virtual learning group (M = 761.72, SD = 152.11); t(30) 

= −0.16, p = 0.87 was recorded on the HESI® Maternal 

pediatric Specialty exam. The evaluations from the HESI® 

Exit test and clinical judgment subscales also revealed no 

significant differences, and no relationship was found 

between the type of learning and NCLEX-RN® pass rates. 

The conclusions drawn from this study are intriguing yet 

limited, suggesting that further research into virtual learning 

is needed.14,17 

2. Discussion 

The research papers analyzed together illustrate the 

capabilities of simulation-based education in nursing and 

medical training. Both conventional and virtual methods have 

their own advantages and disadvantages, with VR simulation 

offering unique benefits in knowledge acquisition and 

retention, though it struggles to replicate the tactile and 

hands-on aspects of clinical procedures. 

2.1. Knowledge and retention 

VR simulation has notably enhanced knowledge retention 

and learning outcomes. Studies conducted by Chen FQ et al. 

and Padilha JM indicated VR's effectiveness in enhancing 

theoretical understanding over time with statistically 
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significant results. Similarly, Pallavi Bobade's research 

indicated that nursing students who were trained in 

intravenous cannulation through VR simulation achieved 

considerably higher knowledge scores (90% of students 

demonstrated good knowledge) compared to those who 

received traditional instruction, where only 70% of the 

students had poor knowledge levels. This underscores VR's 

ability to close gaps in theoretical knowledge.18-19 

2.2. Skill development 

Traditional methods and virtual reality techniques yield 

different outcomes in skill performance. A study by Pallavi 

Bobade demonstrated that VR simulations notably enhanced 

practical skills in intravenous cannulation when compared to 

conventional training. This aligns with the results of 

Elizabeth A. et al., who highlighted the advantages of using 

simulated limbs for phlebotomy education. Nonetheless, the 

realism associated with traditional hands-on training remains 

essential, as indicated by a study conducted by Abeer 

William Victoria L et al., which showed no significant 

difference in phlebotomy performance metrics between VR 

and traditional methods.20-21  

2.3. Satisfaction and engagement 

Investigations by Padilha JM and Abarghouie revealed that 

learning through VR resulted in higher satisfaction levels. 

Students perceived virtual reality platforms as engaging, 

adaptable, and conducive to personalized learning.12,21 

2.4. Limitations of VR simulation  

Although VR simulation is beneficial for enhancing 

knowledge, it has limitations in replicating every facet of 

clinical skills. Research by Chen FQ et al. and Banjo-

Ogunnowo SM indicated that VR did not exceed traditional 

methods in clinical judgment or confidence levels.14,22 

2.5. Combination of methods 

Numerous studies, such as those by Mosalanejad et al. and 

Pallavi Bobade, emphasize the importance of a 

comprehensive approach. Merging traditional and VR 

methodologies enables the benefits of VR's theoretical 

features while ensuring robust practical skills development. 

This blend could provide a complete educational experience 

that addresses the shortcomings of each method 

individually.13,18 

3. Conclusion   

In nursing education, traditional teaching methods and virtual 

simulation each present unique benefit. Although traditional 

techniques remain valuable for building practical skills and 

attaining quick results, virtual simulation excels in enhancing 

knowledge retention, learner satisfaction, and long-term 

recall of information. The research reviewed suggests that 

neither method can entirely supplant the other. Instead, the 

optimal strategy for nursing education involves a hybrid 

model that leverages the strengths of both approaches. Future 

research should concentrate on creating integrated 

frameworks and evaluating their effects on clinical 

competency and patient care outcomes. 
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