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Background: Online learning packages using simulation have emerged as innovative tools to enhance 
nursing education in Paediatric Critical Care Units, offering interactive and flexible training experiences. 
The purpose of this study was to compare knowledge scores before and after receiving online learning 
packages using simulation of nursing paediatric critical care of registered nurses working in the Paediatric 
Intensive Care Unit (PICU) at University Hospital in North-eastern region of Thailand, whose work 
experiences were less than 3 years and had not completed the training course on paediatric intensive care 
nursing. Methods: The method is a quasi-experimental study, an online learning package using simulation 
of nursing paediatric critical care, and a one-group pre-post-test design. The samples in this study were 
professional nurses working in the Paediatric Intensive Care Unit (PICU) at a university hospital in the 
northeastern region of Thailand. Results: The results of the 14 registered nurses who participated in this 
study showed that there was a statistically significant Mean Difference (MD) in the score before and after 
receiving the online learning package 1 (MD -7.4), and the score after the 2-week follow-up period was 
(MD -3.9). Also, there was a statistically significant difference in the mean score after the program and the 
2-week follow-up period with the score of 3.4. For an online learning package 2, there was a statistically 
significant difference in the mean score before and after receiving the package (MD -9.6 points), and the 
score after the 2-week follow-up period was (MD -6.1 points). It was also found that there was a statistically 
significant difference in the mean score after the program and the 2-week follow-up period with the score of 
3.4. Conclusion: To conclude, an online learning package regarding nursing competencies can improve 
knowledge in paediatric critical care nursing. This will affect the quality of care and patients' safety.

Keywords: Online Learning Package; Paediatric Intensive Care Unit; Simulation of Nursing Paediatric 
Critical Care

Effects of Online Learning Packages Using Simulation of 
Nursing Paediatric Critical Care Unit

INTRODUCTION

 In response to the growing demand for more flexible, accessible, and technology-integrated education, 
many educational institutions have transitioned from traditional on-site teaching to online learning. This shift 
aims to overcome limitations related to time, location, and resource availability, thereby enhancing learning 
opportunities for diverse groups of learners (Mishra, Gupta & Shree, 2020). According to the UNESCO report, 
higher education institutions were closed in 185 countries as of April 2020, affecting more than 1,000 million 
learners worldwide (Marinoni, Van't Land & Jensen, 2020). As a result, academics around the world are rapidly 
changing their teaching materials and methodologies in ways that are suitable for online learning (Dwivedi et 
al., 2020).

 Nursing education management requires different branches of science and technology knowledge to be 
applied in nursing courses; therefore, a variety of simulation-based teaching methods have been adopted in 
teaching and learning courses, which enable nursing students to have confidence and gain professional skills in 
nursing (Maraphen & Boonkoum, 2020). Simulation-based education provides learners with the opportunity 
to practice skills in real-life situations. It is a virtual reality method to test learners' knowledge and skill levels 
by placing them in scenarios where they can actively learn and solve problems. This learning platform 
enhances learners' self-confidence in analytical thinking and ability to solve problems; moreover, it 
demonstrates appropriate nursing skills which can be used as measurement tools, learning objectives, and 
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goals, increase efficiency towards patient care and reduce errors (Khumsuk & Ninphan, 2021; Lateef, 2010).

 Newly graduated professional nurses may experience anxiety and stress from their roles and 
responsibilities shift as a nursing student to a professional nurse. They are often expected in their knowledge, 
ability and skills to perform tasks obtained from schools and practices; however, graduated nurses have not had 
enough practical experience as well as analytical thinking and planning, leading them to feel insecure and lack 
confidence at work, which has an enormous impact on their nursing work. However, the success and failure of 
an individual's career depend on their ability to adapt himself/herself to given roles and responsibilities. If a 
person is unable to adapt to his/her professional practice, it will result in discomfort and boredom at work 
physically, mentally and socially, resulting in a lack of determination to work (Schaufeli & Salanova, 2013). In 
order for nurses with a bachelor's degree in nursing to have quality nursing practice and readiness to meet 
operational needs, personal and professional development with knowledge and skills for professional practice 
must be prepared, and it is very necessary to obtain prior to working.

 To continually develop professional knowledge and skills of nursing practice corresponding to the 
Department of Nursing Education, the Nursing Council has determined the central competency of the nursing 
education curriculum from bachelor's degrees, master's degrees, and doctorates, as well as specialised nursing 
training courses and certificate-level advanced nursing courses in order to determine the ladder of professional 
advancement, which is the path to maintaining experienced medical professionals and quality of nursing 
services in the nursing profession (Price & Reichert, 2017). Professional nurses with more than three years of 
experience in the Paediatric Intensive Care Unit (PICU) are required to attend a training course in paediatric 
intensive care nursing. However, due to workforce shortages and the high demand for nursing care in hospitals, 
particularly in critical care settings, many nurses are unable to attend the required training courses as they must 
prioritise patient care and staffing needs. Therefore, professional nurses who have more than 3 years of work 
experience but have not received the training in paediatric intensive care nursing can continue to develop 
knowledge and professional skills through online learning packages using simulation of nursing paediatric 
critical care, in which this educational platform is an up-to-date learning technology.

 Paediatric critical care nursing provides care for specific patients. The ward takes care of infants and 
children with complicated symptoms or in crisis. It requires nurses with specific knowledge and practice skills 
in paediatrics (Meghani & Lalani, 2014). Therefore, the researcher had reviewed literature on the mortality 
rates of the first five diseases in the paediatric care unit at University Hospital in North-eastern region of 
Thailand before creating online learning packages using simulations of nursing competencies for paediatric 
critical care. Two online learning packages for online learning using simulation of nursing paediatric critical 
care were developed. Each package consisted of 2 lessons, with a total of 4 lessons, including knowledge and 
skill topics regarding paediatric critical care nursing on hypoxaemia, acute respiratory failure, abnormal 
circulatory systems, and cardiopulmonary resuscitation in cardiac arrest.

 Nurses were provided with online learning packages through the Google Classroom platform. This online 
learning approach was developed in response to the evolving trends in digital education, where flexible and 
accessible learning methods are increasingly essential. The use of such platforms aligns with modern 
educational practices that promote self-paced, technology-enhanced learning widely adopted across 
healthcare education. The packages aimed to develop learners' skills in line with the holistic competency 
approach of paediatric critical care nursing, structured under Bloom's digital taxonomy. The video presentation 
was created using a simulation of the nursing competency in paediatric critical care. Nurses could take lessons 
as many times as they want until they feel confident and able to put them into practice. In addition, this 
simulation-based learning was prepared for the practice of professional nurses in real situations, which affects 
the quality of health services to provide safe and complication-free care to paediatric patients.

Objectives 

 To compare the knowledge scores before and after receiving the online learning packages using a 
simulation of nursing paediatric critical care. 

Research Hypothesis

 There will be a significant difference in knowledge scores between the pre-test (T0) and post-test (T1) 
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following the implementation of an online learning package incorporating paediatric critical care nursing 
simulation.

Conceptual Framework  
 

 

 

 

 

 

 

 

 

 

Newly graduated nurses whose work experiences were less than 3-year and had not 
completed the training course on paediatric intensive care nursing.  

Online learning packages using simulation of nursing pediatric critical care  

Professional nurses with knowledge and skills on nursing 
care for critically paediatric patients 

Scenario-based learning using Bloom's 
Digital Taxonomy Concepts.  

 

METHODOLOGY 

 This was a quasi-experimental study, a one-group pre-post-test design. The samples in this study were 
professional nurses working in the Paediatric Intensive Care Unit (PICU) at University Hospital in the North-
eastern Region of Thailand. The inclusion criteria were 1) Nurses with working experience at PICU of less than 
3 years and who have not completed the training course on paediatric critical care nursing; 2) Nurses who have 
devices such as computers, mobile phones, and/or other communication devices with an internet signal that can 
be used to access online learning and respond to pre-post-test surveys. Nurses who were transferred between 
departments during the research were excluded from the study.

 Sample size was calculated using G* Power version 3.1 (Faul et al., 2007). Test family was defined as F 
tests, and the statistical analysis used to analyse data was One-way ANOVA. Repeated measures within factors 
and set the parameters to calculate the sample size were as follows:

 1. Cohen's influence size was set at a high level, which was equal to 0.40 (Faul, et al., 2007).

 2. Significance level was equal to 0.05

 3. The power of test was equal to 0.8

 4. The number for testing group was equal to 1 

 5. The number of times to evaluate the results was equal to 3 times.

 6. The size of the relationship between the result values   in each assessment was equal to 0.3. 

 7. The researcher assumed that the variance of the differences between repeated measures would be equal 
(sphericity was not violated); therefore, no correction for variance differences was required. As such, the non-
sphericity correction factor (ε) in the G*Power program was set to 1.00. Based on this configuration, the 
calculated total sample size for the study was 16 participants. However, during the data collection phase, two 
participants submitted requests to transfer to another agency and were consequently excluded. Thus, the final 
sample size included 14 participants who completed the study. All participants were thoroughly informed 
about the study's objectives, potential benefits, and relevant details using clear and accessible language. 
Participants were also informed of their rights, including the right to privacy and the freedom to decline or 
withdraw from the study at any time without any consequences to their employment. Furthermore, all data 
collected were treated with strict confidentiality, and no identifying information was used in any reports or 
publications.

 Research Instruments

 An interview questionnaire was used as a research tool to collect data, which consisted of 2 parts: Part 1: 
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General information, including gender, age, working experience, education, and specialised training, and Part 
2: Knowledge assessment test of online learning packages using simulation of nursing paediatric critical care. 
Educational video consisted of content structure for each lesson, teaching demonstrations, assessment tests, 
and evaluation criteria. Online learning packages consisted of 2 sets of online learning packages; each set has 2 
lessons as follows.

 Online Learning Package 1: Nursing paediatric critical care for infants and children with respiratory 
disease consisted of 2 lessons:

 Lesson 1.1:  Paediatric Critical Care for infants and children with hypoxia

 Lesson 1.2: Paediatric Critical Care for infants and children with acute respiratory failure

 Online Learning Package 2: Nursing paediatric critical care for infants and children with cardiovascular 
disease

 Lesson 2.1: Nursing Paediatric Critical Care for Infants and Children with Abnormal Circulatory Systems

 Lesson 2.2: Nursing Paediatric Critical Care for infants and children with cardiopulmonary resuscitation 
in cardiac arrest

 Teaching video materials were created using a simulation of nursing paediatric critical care scenarios and 
consisted of 3 steps: Pre-brief: the preliminary steps which explained the detailed information; Scenario: 
practical steps in simulated situations; and Debrief: a step in which learners evaluated their results after 
learning from the instructional video from each lesson. The researcher utilised a high-performance robot 
(Paediatric HAL® S3005 - Wireless and Tetherless, Five-Year-Old Patient Simulator) to demonstrate the use 
of medical equipment for practice and practical skills in a simulated environment, as it would occur in the ward. 
They were required to assess, make decisions, and perform clinical interventions in real time. The key features 
employed during the simulation included performing spontaneous blinking, eye movement, and facial 
expressions to simulate patient responsiveness and distress. To demonstrate the breathing patterns, including 
normal, distressed, or absent respiration, synchronised with thoracic movements, and demonstrate the 
adventitious lung sounds, which are critical for teaching respiratory assessment skills in children. For the 
cardiovascular assessment procedure such as palpable pulses, and vital sign fluctuations to reflect changes in 
the child's condition based on learners' interventions. The real-time monitoring and feedback through 
integrated software from Paediatric HAL® S3005 allows facilitators to adjust scenarios dynamically and track 
learners' performance. Furthermore, it was utilised to deliver high-fidelity simulation scenarios that bridged 
theoretical knowledge with clinical practice. This advanced manikin is capable of replicating a wide range of 
paediatric physiological responses and clinical signs such as hypoxia, cardiac arrhythmia, and cardiac arrest, 
thereby providing a realistic and immersive learning environment.

Reliability and Validity of the Instruments

 The content validity of the online learning packages was verified by three experts in the field of nursing 
and paediatric critical care, including a paediatrician specialising in medical education, a paediatric nursing 
instructor, and the head of the paediatric intensive care unit. The assessment test was checked using the index of 
congruence (Index of item objective congruence: IOC) with criteria to consider selecting valid questions, an 
IOC value ranging from 0.5-1.0 (Kao, Wang & Liao, 2016). The IOC values   for each lesson were as follows: for 
paediatric critical care nursing for infants and children with hypoxia, the IOC was 0.73; for acute respiratory 
failure, the IOC was 0.93; for an abnormal circulatory system, the IOC was 0.9; and for cardiopulmonary 
resuscitation in cardiac arrest, the IOC was 0.83. The total value of all 4 assessment tests, IOC was 0.85. The 
trustworthiness of the online learning package's utilisation was supported by the consistent and measurable 
improvement in participants' knowledge scores across all assessment points. Furthermore, the structure of the 
package delivered through a widely accessible platform (Google Classroom), reinforced by simulation-based 
scenarios and assessed using a validated knowledge test, ensured that the learning experience was both 
standardised and traceable, minimising the likelihood of non-participation or superficial engagement.
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Preparation process

The researcher prepared a manual for the sample group to study before accessing to the Google 

classroom. In addition, the samples were clarified the study details and the research ethics document 

before participating in the study. 

 

The samples accessed Learning Package 1

 

-Took a 10-question pre-test (20 minutes)

 

-

 

Studied video tutorial and performed an assessment test

 

-

 

Took a 10-question exam immediately after class

 

The samples accessed the Learning Package 2; then repeated the same 
process as week 1.

  

The researcher uploaded post -test 2 weeks after the samples receiving the 
Learning Package 1. There would be an automatic email notification sent 
to the sample group to retake the test which was the same test as the pre -
test for the 1st week. Learners could take the exam only 1 time per lesson 
and must complete the exam within 2 days. During these 2 days, learners 
would not be able to attend all 4 lessons in the learning packages.

 
 

The researcher uploaded post -test 2 weeks after the samples receiving the 
Learning Package 2 with the

 

same process required in week 3.

 
Data Analysis 

 1. For the analysis of general characteristics information of the samples, continuous data such as age and 
working experience were presented as mean and standard deviation. A group data such as gender and work 
experience (<1 year, >1 year, > 3 years), the data was presented in frequency and percentage.

 2. For the comparison of knowledge scores before and after receiving the Online Learning Packages: the 
researcher performed the comparison of knowledge scores in a total of three periods including: Pretest which was 
before receiving the online learning packages; Post-test which was immediately after receiving the online learning 
packages; and the follow-up period, 2 weeks after receiving the online learning packages. The researcher 
compared the scores in 2 ways using one-way repeated measure ANOVA. 

 The analysis employed a one-way repeated measures ANOVA with Bonferroni correction to compare the 
mean knowledge scores across three time points for each learning unit. Assumption checks were conducted to 
ensure the appropriateness of the statistical method.

 For the overall scores of Learning Unit 1 (combined scores from Lesson 1 and 2) and for Lesson 2, the 
assumption of sphericity was met, as indicated by non-significant Mauchly's test results. However, for Lesson 1, 
the assumption of sphericity was violated. Therefore, the Greenhouse-Geisser correction was applied (ε = 0.636) 
to adjust the degrees of freedom, ensuring the validity of the p-values. 

 The results revealed statistically significant differences in mean knowledge scores across time points for all 
three comparisons (Learning Unit 1), with p-values < 0.001 in each case. These findings indicate that at least one 
pair of time points showed a significant difference in knowledge scores at the 0.05 significance level.

Ethical Consideration

 This study received ethical approval from the Human Research Ethics Committee of Khon Kaen University, 
th

Thailand with reference number HE641594 on 4  February, 2022.

RESULTS

 General characteristics information showed that all of the samples that participated in the study were female. 
Majority of them were aged between 21-25 years old (50.0%). The mean age of the samples was 27.5 years (SD = 
4.1). The total number of 8 samples had less than 3 years of working experience in PICU (One sample was 34 
years old and had transferred from another unit, which was from a general ward). The total of 6 samples had 
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working experience at PICU of more than 3 years, with an average working experience of 4.2 years (SD=3.7). All 
of them obtained the highest level of education as Bachelor of Nursing Science and have not received any specific 
medical training, as shown in Table 1.

Table 1: General Characteristics Information

  The comparison of mean knowledge scores toward online learning packages using simulation of nursing 
paediatric critically care is shown as follows: 

 The mean knowledge score for online learning packages 1 at the pretest (T0), immediately after receiving 
learning packages (T1), and the 2-week follow-up period (T2) was equal to 12.1, 19.5, and 16.1 respectively. 
The result of comparing the means of knowledge scores for each period by pairs found that the mean 
knowledge scores of (T0) were different from (T1) and (T2). And the knowledge score of (T1) and (T2) was 
different. The mean difference was 3.4 points.

 Lesson 1: The mean knowledge scores of (T0), (T1) and (T2) were 6.3, 9.7, and 8.4 respectively. The 
result of comparing the means of knowledge scores for each period by pairs found that the mean knowledge 
scores of (T0) were different from (T1) and (T2). And the knowledge score of (T1) and (T2) was different. The 
mean difference was 1.3 points.

 Lesson 2: The mean knowledge scores for (T0), (T1) and (T2) were 5.9, 9.8, and 7.6 respectively. The 
result of comparing the means of knowledge scores for each period by pairs found that the mean knowledge 
scores of (T0) were different from (T1) and (T2). And the mean knowledge score of (T1) and (T2) was different. 
The mean difference was 2.1 as shown in Table 2 and figure 1.

Table 2: Comparison of Nursing Knowledge Score on Online Learning Package 1 (n=14)

Estimated 

Online 
Pretest 
Post-test
Post-test
Paediatric
Pretest 

Time Max Min Mean (SD)  Time 

(p-value)  
Paired Comparison 1  

Pair Testing  MD  (95% CI)  p-value  

Learning Package 1

±

Paediatric critical care for an infants and children with respiratory disease  

(T0) 16 9 12.1 (1.8)  < 0.001  T0 T1  7.4  5.9 to  8.8) <0.001  
 1 (T1) 20 18 19.5 (0.7)   T0 T2  3.9  (1.7 to  6.2)  0.001  
 2 (T2) 19 12 16.1 (2.1)   T1 T2  3.4  (1.7  to 5.1)  <0.001  

 Critical Care for infants and children with hypoxia 
(T0) 8 5 6.3 (1.1)  <0.0012  T0 T1  3.4  (2.8 to  4.1) <0.001  

Post-test 1 (T1) 10 9 9.7 (0.5)   T0 T2  2.1  (0.9 to  3.4)  0.001  
Post-test 2 (T2) 10 6 8.4 (1.0)   T1 T2  1.3  (0.4  to 2.2)  0.005  
Paediatric Critical Care for infants and children with acute respiratory failure 
Pretest (T0) 8 3 5.9 (1.4)  < 0.001  T0 T1  3.9  (2.8 to 5.1)  < 0.001            
Post-test 1 (T1) 10 8 9.8 (0.4)   T0 T2  1.8  (0.3 to 3.3 )  0.018  

          
Post-test

 
2 (T2)

 
9
 

5
 

7.6
 

(1.5)
  

T1 T2
 

2.1
 

(0.9
 

to
 

3.4)
 

<0.001
 

�Bonferroni, �Greenhouse-Geisser Correction
Greenhouse-Geisser Correction, MD: (mean difference), 95% CI: 95% confidence interval of mean difference

General Characteristics
 

Information
 

Number
 

(Percentage)
 

Female
 

14
 

(100.0)
 

Age
 

21 – 25
 

Year
 

7
 

(50.0)
 

26 – 30 Year 4  (28.6)  

31 – 35 Year 3  (21.4) 
Mean (Standard Deviation)  27.5  (4.1) 
(Max= 35, Min=22)   
Working Experience in PICU 
Less than 3 years 8  (57.1)  
More than 3 years 6  (42.9)  
Mean (Standard deviation) 4.2  (3.7)  
(Max= 13 Years , Min=6 Months)

   
Highest Level of Education

 Bachelor’s Degree of Nursing
 

14
 

(100.0)
 Specialized Training

 
0

 
(0) 
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Figure 1: Comparison of Nursing Knowledge Score on Online Learning Package 1 

 For the comparison in mean knowledge scores of the Online Learning Package 2, the mean knowledge 
scores of (T0), (T1) and (T2) were 9.8, 19.4, and 15.9 respectively. The result of comparing the means of 
knowledge scores for each time period by pairs found that the mean knowledge scores of (T0) were different 
from (T1) and (T2). And the knowledge score of (T1) and (T2) was different. The mean difference was 3.4. 

 Lesson 1: The mean knowledge scores of (T0), (T1) and (T2) were 4.8, 9.6, and 7.8 respectively. The 
result of comparing the means of knowledge scores for each time period by pairs found that the mean 
knowledge scores of (T0) were different from (T1) and (T2). And the knowledge score of (T1) and (T2) was 
different. The mean difference was 1.3 points.

 Lesson 2: The mean knowledge scores of (T0), (T1) and (T2) were 5.0, 9.9, and 8.1 respectively. The 
result of comparing the means of knowledge scores for each time period by pairs found that the mean 
knowledge scores of (T0) were different from (T1) and (T2). And the knowledge score of (T1) and (T2) was 
different. The mean difference was 2.1 as shown in Table 3 and Figure 2.

Table 3: Comparison of Nursing Knowledge Score on Online Learning Package 2 (n=14)

�Bonferroni, Greenhouse-Geisser Correction, MD: (mean difference), 95% CI: 95% confidence interval of mean difference

Figure 2: Comparison of Nursing Knowledge Score on Online Learning Package 2
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DISCUSSION 

 The development and implementation of online learning packages using simulation based on Bloom's 
digital taxonomy significantly enhanced participants' knowledge and skills in paediatric critical care nursing. The 
integration of cognitive, affective, and psychomotor domains promoted holistic learning outcomes, while high-
fidelity simulations provided realistic practice environments without compromising patient safety. High-fidelity 
simulations, in particular, offer learners a realistic, immersive environment to practice complex clinical scenarios 
without endangering patient safety (Cant & Cooper, 2017). This method not only improves clinical competencies 
but also enhances learner confidence, engagement, and satisfaction (Padilha et al., 2019). This instructional 
approach not only strengthened clinical competencies but also boosted learner confidence and satisfaction. 
Ultimately, these online learning interventions contribute to the ongoing development of nursing professionals 
and the delivery of safe, high-quality paediatric critical care.

  This study contributes to the global advancement of paediatric critical care nursing by demonstrating that 
simulation-based online learning is an effective and scalable strategy for developing clinical competencies 
among novice nurses. Particularly in regions with limited access to specialised in-person training, virtual 
simulation provides a practical and accessible alternative to traditional pedagogies (Foronda et al., 2020). The 
integration of high-fidelity virtual simulation into continuing nursing education has the potential to standardise 
and elevate training quality in both resource-constrained and high-demand healthcare environments, thereby 
supporting safer and more effective paediatric care (Cant & Cooper, 2017; Padilha et al., 2019). Future research 
should explore the adaptability of this approach across diverse healthcare systems, including its impact on skill 
retention, patient outcomes, and cost-effectiveness, to inform international nursing education standards.

 After accessing the learning materials via the Google Classroom platform, participants reported improved 
nursing knowledge, practical skills, team communication, and confidence in applying these skills in real-life 
clinical settings. These findings are consistent with the study by Khonboon and Deeaom (2021), who applied 
Bloom's taxonomy to enhance the learning outcomes of nursing students in maternal-infant and midwifery 
nursing. Their results also highlighted a strong emphasis on the affective domain, followed by the cognitive and 
psychomotor domains, contributing to improved academic performance. This study employed high-fidelity 
simulation videos as supplementary learning tools. These simulations bridged theory with practice by creating 
realistic clinical scenarios using computer-controlled manikins. The manikins simulated human functions such 
as blinking, thoracic movement, heart and breath sounds, pulses, and vital signs, which stimulated learner 
engagement and enhanced practical readiness. This aligns with the findings of Jamjang et al. (2021), who 
demonstrated that virtual simulation significantly improved learners' problem-solving abilities and confidence in 
clinical practice.

  Furthermore, previous research by Tutticci (2016) found that learners expressed high satisfaction with 
online simulation-based learning, considering it an effective and engaging method for nursing education. 
Nursing is a profession that demands continuous learning and upskilling to maintain quality healthcare delivery. 
Lifelong learning, particularly in the context of emerging technologies and new knowledge, is essential for 
professional growth and competency (Huggins, 2004).

 To advance the understanding and effectiveness of simulation-based learning, particularly virtual 
simulation in nursing education, future research should strategically address several critical areas. First, studies 
should aim to evaluate higher levels of clinical competence by focusing on the "does" level of Miller's pyramid. 
Specifically, there is a need to examine whether clinical reasoning skills developed through virtual simulations 
translate into improved performance in actual clinical practice (Sim et al., 2022 ). Additionally, consistent with 
the findings of Wittig et al. (2025), future investigations should explore the conditions before and after training 
that facilitate the transfer of teamwork competencies to the clinical setting. Furthermore, it is essential to assess 
the cost-effectiveness of these preparatory and follow-up conditions and determine their impact on the overall 
economic value of simulation-based training, particularly for Nontechnical Skills (NTS) and interprofessional 
teamwork. Furthermore, the integration of cutting-edge technologies such as artificial intelligence offers 
promising avenues to personalise learning experiences and optimise educational outcomes, thereby transforming 
nursing education (Martinez-Ortigosa, 2023). These advancements could contribute significantly to establishing 
global standards and best practices in nursing education, ultimately enhancing healthcare quality and patient 
safety worldwide.
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Limitation

 This study provides a foundational basis for the development of comprehensive online modules that integrate 
theoretical knowledge with practical skills in paediatric critical care nursing. While the use of a within-subject 
(pre–post) design enhances internal validity by allowing for direct comparison of participants' performance over 
time, certain methodological and contextual limitations must be acknowledged. These include the small sample 
size, potential sources of bias, and limited generalisability of the findings, which may restrict the broader 
applicability of the results. Future research with larger and more diverse samples is recommended to validate and 
extend these preliminary findings.

CONCLUSION 

 The online learning packages incorporating simulation for paediatric critical care nursing were meticulously 
designed using Bloom's digital taxonomy, addressing the cognitive, affective, and psychomotor domains. The 
cognitive domain delivered in-depth theoretical knowledge necessary for managing critically ill infants and 
children, reinforcing essential nursing competencies. The affective domain targeted the development of 
appropriate attitudes and emotional responsiveness, fostering a compassionate and holistic approach to patient 
care. Meanwhile, the psychomotor domain emphasised the acquisition and demonstration of practical skills, 
ensuring that learners could perform critical procedures accurately and deliver high-quality, safe care in real-time 
clinical scenarios. However future research should also evaluate learning outcomes to determine the effectiveness.
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