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INTRODUCTION 

Simulation education enables repeated learning in a safe 
environment similar to clinical situations, allowing for the 
experience of serious and rare clinical situations without risk-
ing humans [1]. This educational method is effective in im-
proving clinical performance abilities, clinical reasoning ca-
pacities, and nursing practitioners' confidence [2]. Especially 
in situations where direct patient care in clinical settings is 
limited, simulation education plays an essential role in en-
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hancing knowledge, skills, and decision-making abilities [3]. 
In simulation education, students repeatedly learn various 
complex scenarios, and the process of giving and receiving 
feedback through debriefing can enhance their learning out-
comes [4]. This process develops the competencies needed in 
situations similar to real clinical environments and prepares 
them for actual patient care [3]. 

In recent years, owing to the impact of low birth rates, the 
number of births in 2022 has decreased to 249,000 in South 
Korea, a 4.4% decrease compared with that in 2021 [5]. This 
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rapid decline in the number of births has affected opportuni-
ties in pediatric nursing practice and education. Moreover, 
the emergence of various new infectious diseases like the 
coronavirus disease-19 (COVID-19), has increased the risk of 
infection, limiting pediatric nursing practice [6]. In this con-
text, simulation education has been established as a method 
that provides students with the opportunity to experience 
various clinical cases and effectively acquire the skills and 
knowledge necessary for patient care [7]. 

Simulation education programs in the fields of medicine 
and nursing, which began in the 1960s, have significantly 
evolved since then [8]. During this development, simulators 
for teaching cardiopulmonary resuscitation became wide-
spread as an example, bringing revolutionary changes to 
medical and nursing education [8]. In particular, pediatric 
nurses require a high level of flexibility and rapid response 
capabilities to address the diverse and complex health condi-
tions and clinical situations that arise during a child's growth 
and development process [9]. Children may experience phys-
ical and mental health issues at different stages of develop-
ment that demand special attention and a professional ap-
proach to pediatric nursing practice [9]. As a key strategy to 
meet these demands, simulation education supports better 
preparation for complex challenges encountered in pediatric 
nursing [7]. 

The components of simulation education generally include 
educational goals, reproducibility, complexity, cues, and de-
briefing [10]. This necessitates clear educational objectives to 
maximize learners’ educational effects. Reproducibility and 
complexity are related to the range of education that realisti-
cally represents simulation, which should be planned from 
simple to complex [4]. Cues are information provided by in-
structors to help students effectively approach simulation 
scenarios, and debriefing is the process of critically thinking 
and discussing complex situations with each other, connect-
ing theory, practice, and research for students' positive expe-
riences and learning effects. The most significant learning ef-
fects can be obtained in this area, including nursing knowl-
edge and technical aspects, learner satisfaction, and improve-
ment in critical thinking and confidence [11]. 

A well-designed template is crucial for effective implemen-
tation of the core components of simulation education. The 
International Nursing Association for Clinical Simulation 
and Learning (INACSL) emphasizes the importance of evi-
dence-based design templates that educators can use to effec-
tively design simulation scenarios in their standard guide-

lines. Such templates assist in standardizing the simulation 
process and ensuring consistent quality and evidence-based 
approaches during scenario composition and implementa-
tion by educators [12]. 

However, owing to the absence of universal and effective 
tools currently used for scientifically validating and evaluat-
ing scenarios [13], it is challenging to identify the essential 
components of a scenario and determine an ideal template 
structure. The standards and guidelines provided by the IN-
ACSL for clinical simulation and learning offer a crucial 
framework for developing and evaluating pediatric nursing 
simulation scenarios. However, they do not completely re-
solve the differences in components and expressions across 
various scenarios [14]. In addition, although some studies 
have emphasized the importance of pediatric simula-
tion-based education [9], there has been no research on the 
development of standardized simulation scenario templates 
for pediatric nursing. 

Therefore, efforts are needed to ensure the consistency and 
standardization of scenario templates for effective learning 
and assessment. This includes setting objectives that consider 
learners' levels, verifying the authenticity of patient informa-
tion, and concretizing effective debriefing and feedback. Ad-
ditionally, according to previous studies, although simula-
tion education is spreading globally, many scenarios pub-
lished in various countries do not fully comply with the IN-
ACSL’s standard guidelines. In particular, the template ele-
ments analyzed according to the INACSL standards show 
differences in the order and expression of components and 
sub-elements in various scenarios, indicating limitations in 
ensuring consistency [15]. 

To address these issues, the real-time Delphi method can 
play a crucial role in integrating the opinions of various ex-
perts to determine the key components and structure of the 
template. This approach contributes to determining a balance 
between educational value and practical feasibility by deriv-
ing a broad consensus among experts [16]. This process will 
allow the development of scientifically validated, realistic, 
and educationally effective pediatric nursing simulation tem-
plates by reconciling differences in opinions during the sce-
nario development process. 

The real-time Delphi method enables the collection and 
analysis of panel members’ opinions through rounds of re-
al-time feedback based on the initial responses of the expert 
panel [17]. This process ultimately leads to more precise deci-
sion-making, playing a pivotal role in the development of 
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pediatric nursing simulation templates. Consequently, this 
study aimed to use the real-time Delphi method to assemble 
a panel of experts in pediatric nursing to develop a simula-
tion template. Through this process, it is anticipated that a 
fundamental structure for pediatric nursing simulations can 
be established by applying an evidence-based process as the 
basis for scenario development. 

This study describes the process of developing a pediatric 
nursing simulation template using a real-time Delphi tech-
nique. 

METHODS 

Ethical statements: This study was approved by the Institutional 

Review Board (IRB) of the Gangneung-Wonju National University 

(No. GWNUIRB-2023-11). Informed consent was obtained from all 

participants.

1. Study Design 

This study employed a real-time Delphi survey to develop 
a pediatric nursing simulation template. This involved gath-

ering and reaching a consensus among expert panel opin-
ions. Reporting of this study was based on the Conducting 
and Reporting Delphi Studies (CREDES) guidelines [18]. 

2. Development of Questionnaire 

To construct a pediatric nursing simulation scenario tem-
plate, a content analysis of the scenarios developed for cur-
rent pediatric nursing simulations was conducted [15]. For 
directed qualitative content analysis, 32 pediatric patient 
nursing simulation scenarios were collected and analyzed 
using the PRISMA 2020 method. Additionally, content anal-
ysis was performed based on the INACSL protocol to ana-
lyze the contents of the scenarios. The study results led us to 
establish preliminary principles for developing essential 
components and contents guided by the INACSL Standards 
of Best Practice: Simulation. The “INACSL Standards of Best 
Practice: Simulation” is publicly available, providing specific 
standards for simulation educators [19]. Our template was 
structured into 9 parts consisting of 59 items. The question-
naire comprised 83 items, including 59 for the template struc-
ture, 19 for the scenario theme, and five for the target devel-
opmental stage (Table 1). 

Table 1. Contents of the Preliminary Survey Questionnaire for the Pediatric Nursing Simulation Scenario Template 
Section Contents
Part 1. Initial elements (13 items) 1. Title, 2. Target learners, 3. Target skill acquiring, 4. Approximate Timing, 5. Pre-

requisite competencies, 6. Brief description of case, 7. Instructors, 8. Facilita-
tors, 9–13. Following options

Part 2. Objectives and expected outcomes (6 items) 1. Scenario Objectives, 2. Expected outcomes, 3. Evaluation, 4. Specific, mea-
surable, attainable, relevant, timely test, 5–6. Following options

Part 3. Preparation (7 items) 1. Environment and Setting, 2. Fidelity & Patient, 3. Equipment required, 4. Em-
bedded participants and Roles, 5–7. Following options

Part 4. Pre-briefing plan (3 items) 1–2. Briefing lists, 2. Psychologically safe learning environment
Part 5. Case information (8 item) 1. Name, Age, Sex, Weight, Height, Head Circumference, 2. Chief complaints & 

Concerns, 3. Present Illness & medications, 4. Past health history & medica-
tions, 5. Allergies, 6. Family history, 7–8. Attachment

Part 6. Scenario progression (9 items) 1 Initial Stage, 2. Secondary Stage, 3. Third Stage, 4. Final Stage, 5. Time, 6. Pa-
tient status, 7. Learner Actions, 8. Modifiers & Trigger to Move to Next state, 9. 
Facilitator Notes

Part 7. Debriefing planning (6 items) 1. Types, 2. Group size, 3. Gather stage, 4. Analyze stage, 5. Summarize stage, 
5. Self-reflection, 6. Discussion

Part 8. Evaluation tools development of scenario (4 items) 1. Reaction, 2. Learning Outcomes (Pre-test/post-test), 3. Competency checklist, 
4. Results (Debriefing)

Part 9. Development of scenario (4 items) 1. Content validity, 2. Reliability, 3. Evidence & reference, 4. Theoretical frame-
work

Theme of scenario (19 items) Acute stage care (7 items), Symptom management (5 items), Skill training (7 
items)

Target developmental stage (5 items) Infant, Toddler, Preschooler, Schooler, Adolescent
Appropriate skill level by academic grade (20 items) Skill level by Freshman, Sophomore, Junior, Senior
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3. Selection of Experts 

The expert panel for this study composed of 13 experts 
with sufficient background knowledge and experience in the 
field related to the pediatric research topic. The selection cri-
teria for the experts participating in the study were as fol-
lows: individuals with 10 or more years of experience in 
nursing education and practice, individuals with five or 
more years of experience in conducting simulation training, 
or researchers in the field of simulation. The researcher invit-
ed experts after assessing their suitability as research partici-
pants. 

4. The Real-Delphi Survey Process 

A real-time Delphi survey was conducted in two phases. 
The first survey was conducted from September 22 to 28, 
2023, and the second from October 30 to November 10, 2023. 
A dedicated website (https://k-realtimedelphi.net/) was de-
veloped to apply the real-time Delphi method. This website’s 
automated tasks are traditionally performed manually in the 
Delphi method, such as collecting expert panel responses, 
survey coding, statistical analysis, and providing feedback. 
This enabled the effective participation of both researchers 
and expert panels. 

1) Round 1 real-time Delphi survey 
The first survey, which used the real-time Delphi method, 

was structured into nine parts for the initial template. The ex-
perts were asked to review the appropriateness of including 
each part and to evaluate the items and content of those 
parts. Examples of the survey question included: “Do you 
think it is appropriate to include ‘Title’ in part 1. Initial Ele-
ments?” The survey responses were structured as Keep, De-
lete, Modify, or Additional Comments. If the experts felt the 
contents were appropriate for a part, they would select Keep; 
if inappropriate, Delete; if appropriate but needing modifica-
tions, Modify or leave Additional Comments. 

2) Round 2 real-time Delphi survey 
The template was revised and enhanced following the first 

real-time Delphi survey result, considering experts’ opinions, 
content validity ratio (CVR), and coefficient of variation (CV). 
While maintaining the structure of the template, some con-
tent within each part was added or modified based on the 
comments of the panelists or the CVR values. Unlike the first 

survey, the second-round questions focused on whether each 
part and its content within the template could be appropri-
ately used. The scale ranged from “Strongly Agree” to 
“Strongly Disagree” on a 4-point scale, and optional section 
for “Other” was provided for additional comments. 

5. Data Analysis 

The data collected through the two rounds of Delphi sur-
veys were analyzed by calculating the CVR and CV for each 
item using Microsoft Excel. The interpretation of the CVR 
values followed the criteria set by Lawshe [20]. Figure 1 dis-
plays the flowchart of the decision-making process based on 
the analyzed results. 

The CVR depends on the number of panel members. For 
the first Delphi survey with 13 panel members, a CVR value 
of 0.54 or higher was required to consider the content valid. 
Therefore, items with a CVR value less than 0.54 in the first 
survey were considered to have low content validity and 
were subject to deletion or modification. A CV of less than 0.5 
indicates high consistency in expert responses; thus, it is con-
sidered stable and reliable [20]. 

RESULTS 

1. General Characteristics of the Participants 

The general characteristics of the experts who participated 
in the real-time Delphi survey are presented in Table 2. The 
average age was 41.38±10.65 years, with a range of 32 to 63 
years old. 12 out of 13 participants (92.3%) were female, and 
the total career experience as a nurse was 79.23 ±65.60 
months, with a range of 25 to 254 months. The career length 
as teaching professionals in nursing was 159.85 ±97.24 
months, ranging from 19 to 326 months. The most common 
nursing specialty among the experts was pediatrics, with 10 
(66.7%) responses. When asked about their experience with 
simulation-related research or projects, 11 participants 
(84.6%) reported being experienced. All experts had experi-
ence in simulation scenario development and operating sim-
ulation education.  

2. Assessment of Appropriate Themes and Skill 
Levels for Pediatric Nursing Simulation Scenarios 

The results on the appropriate age for developing pediatric 

https://k-realtimedelphi.net/
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Step 1. Literature review
a content analysis of the scenarios developed for current pediatric 
nursing simulations, Based on the analyzed research results and 

the guidelines of INACSL

Step 2. Development of Questionnaire and K-real time Delphi 
System

Template 9 part 59 items, Others 3 part 44 items

Template 9 parts maintained, 
18 items modified
1 items deleted, 

Others 1 items deleted.

Consensus Scenario Template
CVR 0.85 -1.0

Step 3. Experts Panel
the selection criteria, a total of 13 pediatric nursing experts were 

chosen.

Step 6. Development of Pediatric Nursing Simulation Scenario 
Template

Step 4. Round 1 Real-Delphi Survey
the responses were structured as Keep, Delete,  

Modify, or Additional Comments

Step 5. Round 2 Real-Delphi Survey
Template 9 parts maintained, 41 items.

Figure 1. Flowchart of real time Delphi survey. CVR, content validity ratio; INACSL, International Nursing Association for Clinical Simulation and 
Learning.

Table 2. General Characteristics of Experts Participating in the Survey (N=13) 
Variables n (%) M±SD Min Max
Age (year) 41.38±10.65 32 63
Sex Male 1 (7.7)

Female 12 (92.3)
Total career (nurse) experience (month) 79.23±65.60 25 254
Total career (teaching in nursing) experience (month) 159.85±97.24 19 326
Field of specialization (duplicated responses) Elderly 1 (6.7)

Pediatrics 10 (66.7)
Emergency 2 (13.3)
ICU (pediatrics) 2 (13.3)

Experience in simulation-related research or projects, presentations, and publications Yes 11 (84.6)
No 2 (15.4)

Experience in simulation scenario development Yes 13 (100)
No 0 (0)

Experience in operating simulation education Yes 13 (100)
No 0 (0)

ICU, intensive care unit; M, mean; SD, standard deviation.

nursing simulation scenarios showed that “Preschooler” was 
considered most valid with CVR of 1 (Table 3). The survey 
results for the appropriate skill level for each academic year 

for the freshman, “Level 1 Novice” had a CVR of 0.67 and a 
CV of 0.11. For sophomores, “Level 1 Novice” and “Level 2 
Advanced Beginner” had CVRs of 0.56 and 0.67, and CVs of 
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Table 3. Assessment of Appropriate Themes and Skill Levels for Pediatric Nursing Simulation Scenarios
Categories Theme CVR CV
Acute stage care Cardiopulmonary resuscitation 1 0.08

Anaphylaxis 0.89 0.20
Asthma 1 0.08
Seizure 0.89 0.19
Sepsis 0.89 0.20
Prematurity 1 0
Hypoglycemia of newborn 1 0.14

Symptom management Fever 1 0
Fracture 0.78 0.30
Gastroenteritis 1 0.08
Sickle cell anemia 0.44 0.37
Acute pyelonephritis 0.67 0.28

Skill training Intravenous insertion 0.89 0.19
Levin tube feeding 1 0.14
Transfusion 0.89 0.20
Postoperation care 0.78 0.32
Developmental assess & communication 1 0.11
Helping babies breathe training 0.67 0.34
Well child check up 1 0.14

Target developmental Stage Infant 0.89 0.11
Toddler 0.78 0.24
Preschooler 1 0.14
Schooler 0.67 0.35
Adolescent 0.67 0.41

Appropriate skill level by academic grade
 Freshman Level 1 Novice 0.67 0.11

Level 2 Advanced beginner 0.22 0.27
Level 3 Competent 0.11 0.40
Level 4 Proficient 0 0.19
Level 5 Expert 0 0.10

 Sophomore Level 1 Novice 0.56 0.28
Level 2 Advanced beginner 0.67 0.33
Level 3 Competent 0.11 0.40
Level 4 Proficient 0.11 0.28
Level 5 Expert 0 0.26

 Junior Level 1 Novice 0.22 0.45
Level 2 Advanced beginner 0.44 0.54
Level 3 Competent 0.67 0.41
Level 4 Proficient 0.33 0.44
Level 5 Expert 0.11 0.51

 Senior Level 1 Novice 0.33 0.30
Level 2 Advanced beginner 0.33 0.35
Level 3 Competent 0.78 0.37
Level 4 Proficient 0.78 0.37
Level 5 Expert 0.33 0.30

CV, coefficient of variation; CVR, content validity ratio.

0.28 and 0.33, respectively. In the junior, “Level 3 Compe-
tent” was indicated with a CVR of 0.67 and a CV of 0.41. For 
the senior, “Level 3 Competent” and “Level 4 Proficient” 
showed a CVR of 0.78 and a CV of 0.37. 

3. Real-time Delphi First and Second Round 

The final number of respondents in the first round of the 
real-time Delphi survey was 13. Initially, the CVR and CV 
values for each item were calculated. The range of content 
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validity index (CVI) ranged from 0.32 to 1, with the “Devel-
opment of scenario: Is it appropriate to include the ‘Theoreti-
cal framework’ item?” having the lowest score of 0.31, and 
“part 2. Objectives and Expected Outcomes: Do you think it 
is appropriate to include the following options in the ‘Evalu-
ation’ section?” being the second lowest at 0.46 (Table 4). 

In the development of pediatric nursing simulation scenar-
ios, the CV values were below 0.5 for all themes, indicating a 
high level of stability in these assessments (Table 4). Howev-
er, Kendall’s W value was 0.00072 (χ2 value=43.65, p=.319), 

indicating an overall low consensus among experts in round 
1 (Table 4). This may suggest some variability or lack of con-
sistency among the experts’ opinions. Based on the results of 
the first-round Delphi process, we removed or modified 
items with a CVR of 0.54 or below. The remaining items were 
consolidated, reclassified, or newly generated, yielding 41 
items. For all 41 items, the CVR ranged from a minimum of 
0.85 to a maximum of 1.0, with the lowest average and stan-
dard deviation, including the newly generated items, being 
3.31±1.11 and highest being 4.00±0.00, indicating a high lev-

Table 4. Results of the Real-time Delphi for the First Round and Second Round of the Development of Pediatric Nursing Simula-
tion Scenario Template 
Order in  
round 1 Comments CVR CV Decision Order in 

Round 2 CVR CV M±SD

1 Part 1. Initial Elements: Title 1 0 Retained 1 1 0.09 3.85±0.38
2 Part 1. Initial Elements: Target learners 0.85 0.09 Revised 2 1 0.11 3.77±0.44
3 Part 1. Initial Elements: Following options for  

Target learners
0.54 0.30

4 Part 1. Initial Elements: Target skill acquiring 0.62 0.22 Revised 3 1 0.09 3.85±0.38
5 Part 1. Initial Elements: Target skill acquiring 0.62 0.22
6 Part 1. Initial Elements: Approximate Timing 0.92 0.14 Revised 4 1 0.09 3.85±0.38
7 Part 1. Initial Elements: Following options for  

Approximate Timing
0.92 0.14

8 Part 1. Initial Elements: Prerequisite competen-
cies

0.92 0.14 Revised 5 1 0.09 3.85±0.38

9 Part 1. Initial Elements: Following options for  
Prerequisite competencies

0.77 0.24

10 Part 1. Initial Elements: Brief description of 
case

1 0 Revised 6 1 0.13 3.69± .048

11 Part 1. Initial Elements: Following options for 
Brief description of case

0.54 0.30

12 Part 1. Initial Elements: Instructors 0.77 0.20 Revised 7 1 0.07 3.92±0.28
13 Part 1. Initial Elements: Facilitators 0.62 0.25
14 Part 2. Objectives and Expected Outcomes:  

Scenario Objectives
0.85 0.20 Revised 8 1 0.07 3.92±0.28

15 Part 2. Objectives and Expected Outcomes:  
Following options for Scenario Objectives

0.69 0.13

16 Part 2. Objectives and Expected Outcomes:  
Expected outcomes

0.92 0.14 Revised 9 0.92 0.17 3.62±0.65

17 Part 2. Objectives and Expected Outcomes:  
Following options for Expected outcomes

0.62 0.25

18 Part 2. Objectives and Expected Outcomes: 
Evaluation

0.77 0.20 Revised 10 0.92 0.15 3.77±0.60

19 Part 2. Objectives and Expected Outcomes:  
Following options for Evaluation

0.46 0.27 Deleted

20 Part 3. Preparation: Environment and Setting 0.92 0.14 Revised 11 1 0.09 3.85±0.38
21 Part 3. Preparation: Following options for  

Environment and Setting
0.62 0.28

22 Part 3. Preparation: Fidelity & Patient 1 0 Revised 12 1 0 4.00±0.00
23 Part 3. Preparation: Following options for  

Fidelity & Patient
0.77 0.24

24 Part 3. Preparation: Equipment required 0.92 0.14 Revised 13 0.92 0.15 3.77±0.60

(Continued to the next page)
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Order in  
round 1 Comments CVR CV Decision Order in 

Round 2 CVR CV M±SD

25 Part 3. Preparation: Following options for  
Equipment required

0.77 0.20

26 Part 3. Preparation: Embedded participants 
and Roles

0.85 0.20 Retained 14 1 0.09 3.85±0.38

27 Part 4. Pre-briefing Plan: Briefing Lists 0.85 0.15 Revised 15 1 0.07 3.92±0.28
28 Part 4. Pre-briefing Plan: Following options for 

Briefing Lists
0.77 0.20

29 Part 4. Pre-briefing Plan: Psychologically Safe 
Learning Environment

0.85 0.20 Retained 16 1 0.13 3.69±0.48

30 Part 5. Case Information: Name, Age, Gender, 
Weight

0.77 0.24 Retained 17 0.92 0.16 3.69±0.63

31 Part 5. Case Information: Chief complaints 0.92 0.14 Retained 18 1 0 4.00±0.00
32 Part 5. Case Information: Past history &  

medical, medications
0.77 0.24 Retained 19 1 0.09 3.85±0.38

33 Part 5. Case Information: Allergies 1 0 Retained 20 1 0.11 3.77±0.44
34 Part 5. Case Information: Family history 1 0 Retained 21 1 0.07 3.92±0.28
35 Part 5. Case Information: Physical exam 0.85 0.20 Revised 22 1 0.09 3.85±0.38
36 Part 5. Case Information: Attachment 0.85 0.20
37 Part 5. Case Information: Following options for 

Attachment
0.77 0.24 Retained 23 1 0.09 3.85±0.38

38 Part 6. Scenario Progression: Categories 0.85 0.20 Revised 24 1 0.07 3.92±0.28
39 Part 6. Scenario Progression: Initial State 1 0
40 Part 6. Scenario Progression: Following  

options for Initial State
0.77 0.24

41 Part 6. Scenario Progression: Secondary State 0.92 0.14 Revised 25 0.92 0.21 3.77±0.83
42 Part 6. Scenario Progression: Following  

options for Secondary State
0.85 0.20

43 Part 6. Scenario Progression: Third State 0.85 0.15 Revised 26 0.85 0.31 3.54±1.13
44 Part 6. Scenario Progression: Following  

options for Third State
0.77 0.20

45 Part 6. Scenario Progression: Final State 1 0 Revised 27 0.92 0.15 3.69±0.85
46 Part 6. Scenario Progression: Following  

options for Final State
0.77 0.23

47 Part 7. Debriefing Planning: Types 1 0 Retained 28 1 0.23 3.77±0.44
48 Part 7. Debriefing Planning: Following options 

for Types
0.77 0.23 Retained

49 Part 7. Debriefing Planning: Gather 0.85 0.15 Retained 29 0.92 0.15 3.77±0.60
50 Part 7. Debriefing Planning: Analyze 0.85 0.20 Retained 30 1 0.07 3.92±0.28
51 Part 7. Debriefing Planning: Summarize 0.77 0.20 Retained 31 0.92 0.15 3.77±0.60
52 Part 8. Evaluation Tools: Reaction 0.77 0.24 Retained 34 0.92 0.22 3.69±0.85
53 Part 8. Evaluation Tools: Learning 0.77 0.24 Retained 35 0.85 0.32 3.31±1.11
54 Part 8. Evaluation Tools: Behavior 0.92 0.14 Retained 36 1 0.30 3.77±0.44
55 Part 8. Evaluation Tools: Results 0.77 0.24 Retained 37 0.85 0.27 3.38±0.96
56 Part 9. Development of scenario: Theoretical 

framework
0.31 0.24 Revised 38 0.92 0.17 3.62±0.65

57 Part 9. Development of scenario: Content  
validity

0.69 0.17 Retained 39 0.92 0.23 3.62±087

58 Part 9. Development of scenario: Reliability 0.62 0.18 Retained 40 0.92 0.23 3.54±0.88
59 Part 9. Development of scenario: Evidence & 

Reference
0.77 0.20 Retained 41 0.92 0.17 3.62±0.65

Part 7. Debriefing Plan: self-reflection Newly added 32 1 0 4.00±0.00
Part 7. Debriefing Plan: Discussion Newly added 33 1 0.11 3.77±0.44

W value: 0.00072, χ2 value: 43.65, p value: .319 W value: 0.34986, χ2 value: 181.93, p value: < .001
CV, coefficient of variation; CVR, content validity ratio; M, mean; SD, standard deviation.

Table 4. Continued
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el of agreement among the experts. Additionally, Kendall’s 
W value was 0.34986 (χ2 value=181.93, p<.001), confirming 
consistency among the experts’ opinions. Consequently, the 
Delphi rounds for the template were concluded based on this 
consensus (Table 4). 

DISCUSSION 

This study developed a pediatric simulation template re-
flecting the views and opinions of 13 pediatric nursing ex-
perts using the real-time Delphi technique. This process 
yielded a final template comprising 41 items across 9 sec-
tions, deemed suitable for application as a pediatric simula-
tion template (Supplement 1). All 41 items demonstrated 
high consensus, ranging from 0.85 to 1 in CVR, indicating 
their essential inclusion. The CV values for all items were 
also low ranging from 0.07 to 0.32, indicating good agree-
ment between the predictions or evaluations expressed by 
the experts [21]. 

In addition to evaluating the CV and CVR values that pro-
vided information on whether to maintain or delete the 
items, qualitative changes were made to the items based on 
expert feedback, including modifications to the wording or 
format. For example, some categories were modified in part 
1 (initial elements). Reflecting on the first-round comment on 
this categorization, we combined the two groups into one 
group (nurses) for simplicity and conciseness. Specific op-
tions were added to certain items in the environment and 
setting from part 3. We added options “pediatric and adoles-
cent ward/pediatric emergency department/NICU/NR/
PICU/Others” in the environment part. The provision of 
specific options was also added in the “Equipment required 
and embedded patients and roles” in part 3. Through the 
round 1 Delphi survey, this specification suggested more 
concrete information on the template, which would guide 
educators in preparing for the required equipment, as well as 
how to set up the designated environment and setting. Only 
one item (objectives and expected outcomes: following op-
tions for evaluation) was deleted from the 42 full items based 
on the first survey, presenting low CVR (0.46) and high CV 
(0.27) values, which suggest deletion. A low CVR may be ex-
plained due to having a very similar item (objectives and ex-
pected outcomes: evaluation), which would be deemed as a 
repeated question. 

In addition to the noted changes, two new items were pro-
posed through the first-round survey: self-reflection and dis-

cussion in part 7 (Debriefing Planning). This addition is in 
line with the INACSL Standard, emphasizing the essential 
point of integrating the debriefing process into simula-
tion-based experiences that enhance learning and increase 
participants’ self-awareness and self-efficacy [12]. Many 
studies have reported that high self-reflection predicts higher 
nursing competence and mediates the relationship between 
students’ anxiety and nursing competence [22,23]. A previ-
ous study also reported that students enjoyed a more mean-
ingful learning experience when they engaged in self-reflec-
tive practices by examining and understanding their emo-
tions, attitudes toward self and others, and reactions to ev-
eryday professional situations [24]. Even though our study 
was mainly developed for template development, and did 
not include a sample question, future studies may consider a 
guide comment to facilitate students’ self-reflection in de-
briefing plans based on the developed scenario content. 

The themes of these scenarios were categorized into acute 
stage care, symptom management, and skill training. Acute 
stage care and skill training themes generally had high CVR 
values ranging from 0.89 to 1, indicating their significant in-
clusion. However, symptom management themes showed 
more varied CVR values, including fever and gastroenteritis 
(1), fracture (0.78), acute pyelonephritis (0.67), and sickle cell 
anemia (SCA; 0.44), suggesting the potential for selective in-
clusion. These findings offer valuable guidance for prioritiz-
ing scenario themes in curriculum development. Although 
we decided to maintain SCA in the template, the results im-
ply that SCA is a subject of controversy and can thus be 
skipped depending on the educator. 

The results on the appropriate themes represent what con-
tent should be prioritized, which would offer helpful infor-
mation when selecting themes for simulation curriculum de-
velopment. In order to assess learners’ abilities, academic 
grades were matched to specific skill levels. The results indi-
cated that skill level increased as the academic grade in-
creased. As it is difficult to determine the level of goals and 
expected outcomes, this type of question could assist educa-
tors in establishing suitable objectives and offering assess-
ment tools aligned with learners’ abilities. 

The real-time Delphi technique enabled experts to simulta-
neously refer to other panelists’ responses and comments 
while completing their surveys. In the real-time Delphi pro-
cedure, participants were provided entry into an online sur-
vey platform for a defined duration. Upon entering the plat-
form, expert panelists could view their own responses along-
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side continuous updates, thus providing real-time, ano-
nymized responses from fellow panelists. The primary nov-
elty of real-time Delphi investigation lies in the concurrent 
computation and provision of feedback. Unlike the tradition-
al approach, participants in a real-time Delphi approach are 
not restricted to evaluating at fixed intervals (such as 
rounds), but can alter their viewpoints as frequently as de-
sired within a designated timeframe [17,25]. 

The Delphi technique has not been widely used for simula-
tion template development, and only a few studies have 
used it for survey tool development, such as violence and 
self-reporting triage survey tools [26,27]. In this aspect, our 
study is important because it is the first to apply the real-time 
Delphi method for simulation template development, pro-
viding significant findings through the Delphi process. A 
noteworthy strength of this study is the application of IN-
ACSL standards and a previous comprehensive finding on 
pediatric simulation scenarios. For instance, we included the 
role of the facilitator in our template, as INACSL emphasized 
the facilitator’s role as a necessary element in achieving the 
desired goals throughout the process of scenario-based learn-
ing, and that a program to train facilitators should be provid-
ed [15]. Since previous findings have reported that only half 
of the examined scenarios addressed facilitation, integrating 
facilitator guidelines into this template would serve as a re-
minder of their significance and underscore the necessity for 
facilitator training programs. Furthermore, a prompt was 
displayed in the rightmost section, designed to prompt edu-
cators to review each section [15]. INACSL emphasizes the 
importance of a more effective learning experience and 
achievement of educational objectives. As one of the ways to 
achieve this goal, INACSL recommends applying SMART 
(specific, measurable, attainable, relevant, timely) standards 
when establishing a simulation template. We included the 
SMART section in the right column to assist educators in for-
mulating scenario objectives. This addition would remind 
educators to use action verbs to enable the performance of 
skills and competencies in scenario-based learning processes 
[15]. Moreover, we added criteria for expected outcomes and 
evaluation, such as psychomotor function, cognition, and af-
fectation, which are listed in line with the INACSL guide-
lines. This reminder serves as a crucial element in ensuring 
the achievement of the desired learning objectives during the 
completion of the template [26,27]. 

The limitations of this study are as follows. First, we did 
not account for the applicability of the template to various 

cultural, educational, or local healthcare system contexts be-
cause our primary aim was to develop a universal template 
without considering specific contexts. For example, this 
study did not consider a virtual reality education method, 
potentially rendering it unsuitable for such applications. Fu-
ture template users should customize their content to align 
with their local contexts and specific requirements. Second, 
although this study reached predetermined consensus levels, 
this is not always recommended because psychometric crite-
ria are typically utilized in positivist methodologies [25]. In 
fact, some studies opt to select an appropriate level within 
the data rather than relying solely on preset levels. While 
achieving consensus may not entirely eliminate the panel 
bias associated with self-interest issues, investigators should 
be mindful of this concern when determining consensus lev-
els [27]. Our high CVR results for most items and the consen-
sus reached in the two rounds suggest that controversial is-
sues did not arise during the survey process. However, fu-
ture studies should establish their own criteria to enhance the 
credibility of the analyzed data when employing the Delphi 
method for survey development. 

CONCLUSION 

This study used the Delphi technique to create a pediatric 
simulation scenario aimed at enhancing the quality of pediat-
ric nursing simulation education. As mentioned previously, 
this study highlights the need for a standardized pediatric 
scenario template to ensure consistency and effectiveness in 
learning and assessment. Our study presents significant find-
ings, as it is the first to employ the real-time Delphi technique 
in crafting a pediatric simulation template following the IN-
ACSL guidelines and drawing upon comprehensive prior re-
search. The broader dissemination of this template will result 
in an enhanced version incorporating updates suggested by 
other pediatric nursing education experts in the future. 
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