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Abstract
 Simulation in nursing education has been used for centuries as an essential approach to teaching new skills to nursing students. An abundance of literature has been written on the benefits to students when using simulation to augment the nursing curriculum. One of the benefits to students who participate in simulation is increased confidence. The C-Scale was used in a pre-test/post-test design to measure students' confidence before and after three simulation experiences.  Aggregate mean scores were calculated for each of the five questions in each simulation. In Junior and Senior cohorts, post-test scores were higher than pre-test scores in each simulation.  Based on these results, the students increased their confidence levels in the categories of hypovolemic shock, heart arrhythmias and fatal rhythms, asthma, and therapeutic communication. Additionally, based on student comments, participation in simulation scenarios was an enjoyable way to learn clinical situations that might be encountered in an actual clinical setting.
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Section I.  Introduction
Background 
	Simulation in nursing education is an essential approach to teaching new skills to nursing students.  It has been practiced for over two centuries, with one of the first documented simulations used in the mid to late 1700s.  Angelique Le Boursier du Coudray, a French midwife, used realistic pelvic models to teach midwifery to physicians and rural midwives throughout France and Belgium (Scharf et al., 2022). The pelvic models used by du Coudray are early examples of task trainers, devices used to teach specific skills (Sanko, 2017). Florence Nightingale used task trainers, such as arm and leg models, to teach proper bandaging in the mid to late 1800s.  The first life-sized mannequin was introduced in 1911 and was named Mrs. Chase, after the woman who made her (Aebersold, 2018). Mrs. Chase was created to help nursing students practice dressing, turning, and transferring patients. In the 1930s, nursing schools began using dedicated spaces to practice newly learned skills on mannequins, such as Mrs. Chase (Sanko, 2017). These dedicated spaces became today's simulation labs. The 1960s brought Resusci Anne and a SimOne simulator (Bienstock & Heuer, 2022). The SimOne simulator was designed to breathe, have a heartbeat and pulse, have a blood pressure and mouth movements, blinking capabilities, and have a response to drugs. During the 1960s and 1970s, a cardiology patient simulator called Harvey was developed. Harvey was a hybrid between a task trainer and a computer-augmented mannequin. In the 1980s, high-fidelity mannequins and a comprehensive anesthesia simulation environment (CASE) were developed for anesthesia. According to Bienstock and Heuer (2022), although simulation technology was advancing during the 1990s, the nursing industry was initially hesitant to adopt it due to the perceptions of nursing educators that the technology required expertise to perform a simulation.
The level of fidelity in a simulation is determined by its level of realism (Alconero-Camarero et al., 2021). Low-fidelity simulation (LFS) is essential for acquiring basic psychomotor skills in procedures that simulate only one body part, such as essential cardiac auscultation or task trainers. Medium-fidelity simulation (MFS) provides more realism than low-fidelity simulation (LFS). MFS uses a mannequin connected to pre-loaded software, allowing instructors to manage anatomical functions to develop competency. Finally, high-fidelity simulation (HFS) incorporates multiple anatomical features to create realistic clinical scenarios with life-sized mannequins.	
          	In 1976, nursing educators from the Health Education Media Association came together to exchange information and ideas (International Nurses Association for Clinical Simulation and Learning [INACSL], 2021). The Health Education Media Association held its first national conference on nursing skills labs in 1995 (Sanko, 2017). By 1999, group members felt that networking throughout the year was necessary rather than reserving networking for the conferences (INASCL, 2021). In 2001, group leaders met again and decided to create a formal organization, and in April 2002, the group was given its current name. The INACSL organization is thriving, and its membership consists of more than 1,500 individuals from various parts of the world who are committed to teaching crucial nursing skills.
Organizational Needs Statement
 	The partner for this project is a private, multi-campus college established in 1899. Their mission is to offer a comprehensive education that instills in its students a philosophy emphasizing knowledge and expertise, dedication, and involvement in improving the community.  The university has a baccalaureate of science in nursing (BSN) program at most campuses, including the small campus in the southeast of the United States. 
[bookmark: _Hlk145594192]The organization aimed to have a HFS program on every campus to provide students with this valuable learning experience. An abundance of literature supports the benefits of providing HFS as a teaching pedagogy to nursing students (Bailey & Emory, 2021).  Among those benefits is providing students with a safe place to practice challenging and infrequent patient cases.  Additionally, studies indicate that implementing HFS can increase confidence levels among nursing students (Bailey & Emory, 2021; Fulsang et al., 2021). The organization also needed qualified staff to facilitate the simulation scenarios and operate the equipment. The INACSL has set forth the standards for best practice in simulation (Watts et al., 2021). These standards served as a guide for building the simulation program.
Quadruple Aim and Healthy People 2030
	A recent study has endorsed using the Quadruple Aim concepts to develop the Quadruple Aim for Nursing Education Model (Krumwiede et al., 2022).  This nursing education model has four domains that correlate with the medical model. These four domains are population-focused care, maximize the student learning experience, cost-effective andragogy, and nurse educator well-being.  The Healthy People 2030 program is a government initiative in the United States that aims to improve the health of population groups and communities by setting data-driven goals (Healthy People 2030, n.d.)  Providing BSN students with HFS experiences has the potential to significantly boost their confidence (Bailey & Emory, 2021). Providing a realistic scenario for students to work through effectively enhances their clinical judgment and enriches their learning experience. HFS can also significantly improve teamwork and communication skills among students (Roh et al., 2020). 


Problem Statement
[bookmark: _Hlk167452099]The targeted project site did not have a simulation program to provide nursing students with this valuable andragogy; however, equipment was in place to establish an organized HFS program, but it was not used. Confidence is a valuable factor in clinical performance effectiveness. It is not unusual for nursing students to lack the confidence needed to be persistent and successful (Bailey & Emory, 2021).  
Purpose Statement
[bookmark: _Hlk167451708]The purpose of this project was to build an organized, robust simulation program for the benefit of the BSN students. Exposing students to infrequently seen conditions via HFS can boost students’ confidence and knowledge (Bailey & Emory, 2021; Fulsang et al., 2021). Students’ confidence levels were measured to determine the effectiveness of this andragogy. 












Section II. Evidence
Literature Review 
[bookmark: _Hlk167452242]	The literature search was conducted through the East Carolina University (ECU) Laupus Medical Science Library. The databases used for the literature search were CINAHL, PubMed, and Education. Using the keywords of HFS, nursing education, and confidence, and using limiters of articles published within the last five years and the English language, CINAHL resulted in 94 articles, PubMed resulted in 130 articles, and the Education database resulted in 50 articles. The accepted literature for this project included articles that discussed using a simulator mannequin for HFS with undergraduate BSN students that specifically mentioned confidence as a variable. Ten articles from the databases met these criteria. After reading the articles, three of them did not meet the inclusion criteria. One article did not cover confidence sufficiently to be included, one was not true high-fidelity, and the third was scenario-based without using a high-fidelity mannequin.  The remaining seven articles met the inclusion criteria for this literature review.
Current State of Knowledge 
[bookmark: _Hlk146551176][bookmark: _Hlk148865696][bookmark: _Hlk150080984]	An abundance of literature has been written on the benefits to students when using simulation to augment the nursing curriculum. One of the most prominent themes in the literature is the provision of a secure and supportive learning environment for students to acquire new skills (Alt-Gehrman, 2019; Bailey & Emory, 2021; Bowen-Withington et al., 2020; Lebrague et al., 2019; Munn et al., 2021). Students can practice new skills repeatedly without fear of patient harm. Other benefits of HFS include knowledge acquisition, efficacy in newly learned skills, and decreased anxiety regarding emergent patient situations (Munn et al., 2021). HFS can substitute clinical hours when insufficient clinical space is available (Bowen-Withington et al., 2020) or faculty shortages (Labrague et al., 2019). Clinical experiences may not expose students to important experiences that could provide valuable learning opportunities. These types of cases can be taught through HFS (Bailey & Emory, 2021). Despite the benefits of simulation programs, Astbury et al. (2021) identified ten barriers to HFS. Simulation equipment is expensive and may be cost-prohibitive. The faculty may be uncertain about incorporating HFS into the curriculum or reluctant to use new or unfamiliar technology. Faculty may not be sufficiently trained, or appropriate simulation training is unavailable. Adequate space to perform simulations may be insufficient. Simulation equipment may not be sufficiently maintained. It may be difficult for faculty to allocate adequate time for simulation planning, leading to insufficiently developed scenarios. Faculty may focus too heavily on the scenario and not give enough focus on other essential elements, such as debriefing. Additionally, students may find it challenging to communicate therapeutically with a mannequin, which decreases their engagement with the simulation (Bowen-Withington et al., 2020).
	INACSL is the nursing association that writes the best practice standards for simulation. These standards serve as a guide for the advancement, integration, and use of simulation in various settings worldwide (Watts et al., 2021). The standards continue to thrive due to the continuous global advocation of healthcare simulation. These standards are professional development, pre-briefing: preparation and briefing, simulation design, facilitation, debriefing, operations, outcomes and objectives, professional integrity, sim-enhanced interprofessional education, and evaluation of learning and performance (Watts et al., 2021). Each of the standards includes specific criteria that must be met to comply with them. The number of criteria per standard varies according to what the standard entails. 

Evidence to Support the Intervention
Gaining confidence is an additional positive effect of students participating in HFS and is the variable measured from this intervention. Confidence is an important aspect of competent clinical execution of newly learned skills in nursing students. Confidence is believing in one's ability to complete tasks in specific situations (Bailey & Emory, 2021). Nursing students cannot gain experience in every type of nursing service line during their education, nor are they exposed to many critical patient situations. These types of scenarios can be taught with HFS. Examples of scenarios include Hospice and palliative care (Brohard et al., 2021), postpartum hemorrhage (Riley et al., 2021), obstetrics scenarios (Bailey & Emory, 2021), and pediatric scenarios (Munn et al., 2021). Fuglsang et al. (2022) stated that a field experiment design had a major advantage in allowing group randomization. In each of these studies, the researchers found statistically significant results that HFS does have a positive effect on students’ confidence levels. 
Three of the articles were literature reviews from several different countries, such as the United States, New Zealand, Africa, Greece, and Oman (Alt-Gehrman, 2019; Bowen-Withington et al., 2020; Lebrague et al., 2019). A collective total of 70 articles were examined, ranging from 2000 to 2020. The results of the literature reviews stated the positive effects of HFS in increasing student confidence. A literature matrix of the articles used in this review is included (see Appendix A).  
Evidence-based Practice Framework
	David Kolb’s Experiential Learning Theory was used to guide the execution of this project. Kolb developed his theory in 1984 with the founding principle that life experience is the source of learning (Kolb, 1984). Kolb’s theory is based on the early 20th-century scholars who based their theories on experience, such as Piaget’s constructivist theory. Kolb’s learning theory is well suited to simulation-based experiences (Grota & O'Neal, 2020). The theory consists of four cycles that align with the simulation process. The cycle begins with a concrete learning experience, such as a simulation-based experience. The second phase is a time for reflecting on what has been experienced, such as during the simulation debriefing.  The third part of the cycle is abstract conceptualization, ending with the fourth phase of active experimentation.  Nursing education research has expanded to include clinical simulation, and the experiential learning model has been used as a design framework for simulation-based nursing curricula (Kolb & Kolb, 2013).
Ethical Consideration & Protection of Human Subjects 
	There were no ethical concerns with this project. Student participation in the project confidence surveys was voluntary and confidential. Institutional Review Board (IRB) approval was obtained from the university at which the project was completed (see Appendix B). IRB approval was also given from East Carolina University (see Appendix C). The project leader prepared for this project by completing the modules through the Collaborative Institutional Training Initiative (CITI). Throughout the project, ethical concerns were considered. There was equitable treatment of all participants. There was no coercion to participate in the project.







Section III. Project Design 
Project Site and Population 
	The project was completed at a multi-campus university in the southeastern United States in the BSN simulation room. The project population was the BSN students enrolled in classes during the project timeframe. The lack of competition for the simulation room was a facilitating feature of the project site and population.  Potential barriers identified were time allocation for faculty to plan scenarios, a shortage of qualified staff to complete the scenarios efficiently, and a potential for equipment failure.
Description of the Setting
	The simulation room where the intervention occurred was set up as a standard patient room with a standard patient bed. A SimMan3 was the high-fidelity mannequin used. A computer monitor on top of a small table was beside the bed and served as a patient monitor that displayed the patient’s vital signs and cardiac rhythm. A mock crash cart and medication dispensing system were also available for use. A two-way mirror allowed faculty in the control room to visualize the students in the scenario as they performed their assessments and skills. The space is ample to accommodate four students working through a scenario.
Description of the Population
The population for this project consisted of 22 BSN students in their junior and senior years of nursing school. The junior students were in their second and third quarters and were learning basic nursing technical skills.  The senior students were in their sixth quarter and participated in designed patient scenarios. The junior class had 13 students, and the senior class had seven. All the students were female and were between the ages of 22 and 45. 

Project Team
	The project team comprised the project lead, the nursing program director, and two adjunct faculty members. The project lead drove the project forward and facilitated the simulations. The nursing program director and the project lead collaborated on scenario decisions and the schedule of simulation activities. The adjunct faculty were responsible for attending the simulation activities with the students and observing the student performance during the simulation. Adjunct faculty were also included in the preparation, pre-brief, debriefing, and offering feedback.
Project Goals and Outcome Measures 
	This project aimed to increase student confidence by implementing an HFS program. To evaluate the effectiveness of this quality improvement intervention, confidence levels among the BSN students were measured. 
Description of the Methods and Measurement
The project was designed using a pre/post-test method using the C-Scale. The C-Scale, developed by Susan Grundy in 1992, was used to measure the collected data. Permission to use the tool was received from its developer (see Appendix D). The C-Scale was originally designed to measure students’ confidence in performing assessments but is amendable to many situations (Bailey & Emory, 2021). The project participants were asked to circle their responses (1-5) on a 5-item Likert-type scale regarding their confidence levels before and after HFS. When the participant completed the survey, the circled numbers were added from each of the five statements. The scores ranged from 5 (low confidence) to 25 (high confidence) (Grundy, 1993). The score denotes the student's confidence level in the skill performance. 

Discussion of the Data Collection Process
	The data collection process began during the pre-briefing session. The students participating in the project were asked to fill out the survey about their current confidence level before the high-fidelity simulation intervention. After the simulation and debriefing, the students took the post-test portion of the survey. Using paper surveys was convenient and efficient for collecting the data. The data was transcribed into a digital format and safely stored on a password-protected computer at the project site. The project lead had sole access to the computer. 
Implementation Plan 
	Implementing the HFS quality improvement project began in January of 2024. A flyer about the project was put on the bulletin board in the student lounge, and an email was sent to the students with information about the project. Any student agreeing to participate was asked to sign a consent. The project comprised three scenario-based HFS learning experiences for senior, sixth quarter students. Two were medical scenarios, and one was a behavioral health scenario. Measures for confidence were taken in recognizing fatal arrhythmias and hypovolemic shock. Behavioral health measures of confidence were taken in therapeutic communication. The junior and second-quarter students’ confidence levels were measured to learn roles in code blues and electrocardiogram interpretation for shockable rhythms and asthma. The students received class lectures on these topics before taking the pre-test portion of the survey. Data collection was completed by March 28, 2024.



Section IV. Results and Findings
Results  
	Aggregate mean scores for the pre-and post C-scale surveys were calculated for each of the six completed simulations. Additionally, aggregate mean scores were calculated for each of the five questions in each simulation. In both the Junior and Senior cohorts, post-test scores were higher than pre-test scores in each simulation. 
	The students were asked to answer the following questions: (1) I am certain my performance is correct; (2) I feel that I perform the task without hesitation; (3) My performance would convince an observer that I’m competent at this task; (4) I feel sure of myself as I perform the task; and (5) I feel satisfied with my performance (Grundy, 1992). Permission to include the questions was obtained by the developer (see Appendix E). All the senior students (N = 7) participated in the project, and each student returned their pre-and post-test questionnaires from each simulation scenario. The return of questionnaires from the junior students varied per scenario. Eight questionnaires were returned from the heart rhythm interpretation scenario. Nine questionnaires were returned from the asthma scenario, and 11 questionnaires were returned from the code blue roles scenario. Three questionnaires were excluded from the data analysis because they were incomplete.	
[bookmark: _Hlk168849307]The pre-test aggregate mean scores from the senior cohort were calculated and are depicted in Table 1. The aggregate mean column depicts the average of all the questionnaires. Then, the averages per question were calculated to analyze the data in smaller segments. Those results are displayed in columns question 1- question 5.




Table 1

[bookmark: _Hlk166419873]Aggregate Mean Scores of Pre-tests

	Senior 
Simulation
	Aggregate Mean
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5

	Assessment of Hypovolemic Shock
	12.00
	2.42
	2.42
	2.28
	2.28
	2.60

	Recognizing Fatal Heart Rhythms
	11.71
	2.57
	1.85
	2.14
	2.42
	2.42

	Therapeutic communication
	12.71
	2.71
	2.57
	2.42
	2.42
	2.57







[bookmark: _Hlk168850236]Note. Results from senior simulation pre-test for the three simulations.
The post-test aggregate mean scores from the senior cohort were calculated and are depicted in Table 2. The aggregate mean column depicts the average of all the questionnaires. Then, the averages per question were calculated to analyze the data in smaller segments. Those results are displayed in columns question 1- question 5.
Table 2
Aggregate Mean Score of Post-tests

	Senior 
Simulation
	Aggregate Mean
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5

	Assessment of Hypovolemic Shock
	19.28
	3.71
	3.71
	3.86
	4.00
	4.00

	Recognizing Fatal Heart Rhythms
	19.42
	3.71
	4.00
	3.86
	4.00
	3.86

	Therapeutic communication
	20.28
	3.86
	4.14
	4.14
	4.00
	4.14







Note. Results from senior simulation post-test for the three simulations.
Table 3 displays the aggregate mean scores for the senior pre-test and post-test scores, indicating the difference between the two scores.

Table 3
Changes from each Scenario
	Scenario
Cohort
	Hypovolemic Shock
N=7
	Fatal Arrhythmias
N=7
	Therapeutic Communication
N=7

	Senior Pre-test
	12.00
	11.71
	12.71

	Senior Post-test
	19.28
	19.42
	20.28

	Change
	+7.28
	+7.71
	+7.57



Note. Senior pre-test and post-test aggregate means indicate the difference in scores.
The pre-test aggregate mean scores from the junior cohort were calculated and are depicted in Table 4. The aggregate mean column depicts the average of the completed questionnaires. Then, the averages per question were calculated to analyze the data in smaller segments. Those results are displayed in columns question 1- question 5.
Table 4
Aggregate Mean Scores of Pre-tests

	Junior
Simulation
	N
	Aggregate
Mean
	Question 1
	Question 2
	Question 3
	Question 4
	Question
5

	Asthma
	9
	19.66
	3.78
	3.89
	4.0
	3.89
	4.10

	Heart Rhythm Interpretation
	8
	15.75
	2.75
	3.12
	3.25
	3.25
	3.38

	Code Blue Roles
	11
	13.45
	2.60
	2.53
	2.71
	2.90
	2.71



Note. Results from junior simulation pre-test for the three simulations.
The post-test aggregate mean scores from the junior cohort were calculated and are depicted in Table 5. The aggregate mean column depicts the average of the completed questionnaires. Then, the averages per question were calculated to analyze the data in smaller segments. Those results are displayed in columns question 1- question 5.

Table 5
Aggregate Mean Scores of Post-tests

	Junior
Simulation
	N
	Aggregate
Mean
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5

	Asthma
	9
	21.88
	4.22
	4.33
	4.33
	4.67
	4.33

	Heart Rhythm Interpretation
	8
	22.62
	4.62
	4.5
	4.5
	4.5
	4.5

	Code Blue Roles
	11
	20.81
	4.09
	4.18
	4.09
	4.18
	4.27



Note. Results from junior simulation post-test for the three simulations.
[bookmark: _Hlk170053063]	Table 6 displays the aggregate mean scores for the senior pre-test and post-test scores, indicating the difference between the two scores.
Table 6
Changes from each Scenario
	Scenario
Cohort
	Asthma
N=9
	Cardiac Rhythm Interpretation
N=8
	Code Blue Roles
N=11

	Junior Pre-test
	19.66
	15.75
	13.45

	Junior Post-test
	21.88
	22.62
	20.81

	Change
	+2.22
	+6.87
	+7.36



Note. Junior pre-test and post-test aggregate means indicate the difference in scores.
From a qualitative perspective, the project was successful based on student comments on the simulation. Students from both cohorts stated that they enjoyed doing the simulations and they were helpful in their learning. Students expressed feelings of trepidation about making mistakes; however, they were assured they were in a safe space to make those mistakes. The students commented that being able to work out situations in a concrete manner was helpful to their understanding. Students also stated that they think more realism in moulage would benefit their visual perceptions of what a real patient would look like during a simulation. 
Discussion of Major Findings
	The results of this quality improvement project reflected what was found in the literature. Based on these results, the students increased their confidence levels in the categories of hypovolemic shock, heart arrhythmias and fatal rhythms, asthma, therapeutic communication and code blue roles. Additionally, based on student comments, participation in simulation scenarios was an enjoyable way to learn clinical situations that might be encountered in an actual clinical setting.
















Section V. Interpretation and Implications
Costs and Resource Management 
	The financial cost of this project was minimal. Adjunct faculty members were paid to assist with the simulations; supplies cost $15.00. The project lead fulfilled the implementation duties as part of the job expectations without receiving extra compensation. However, this project could have had a major expense if a new patient simulator mannequin had been necessary. A new patient simulator costs around $65,000-85,000 (Costiuc, 2021). 
This project was time intensive. As the literature states, the time it takes for faculty to organize appropriate simulations is perceived as a barrier to having a simulation program. Faculty must commit that time to providing simulation experiences that students find valuable and add to their knowledge. Faculty members may have other duties besides teaching didactic portions of class. 
Implications of the Findings 
	Despite the financial cost and time expenditures, simulation remains a valuable andragogy for nursing students. The benefits for the students outweigh the expenditures. Patients, general nursing practice, and the healthcare system can indirectly benefit from the safer care provided by nurses who worked through scenarios with simulation during their nursing training. Exposing every scenario to nursing students is impossible; however, simulating major concepts will enable the students to transfer that knowledge to different situations. Simulation can have an indirect effect on general nursing practice. New graduate nurses who participated in simulation during their training will theoretically practice safer nursing care. Nurses with simulation experience in their training will aid the healthcare system in becoming a safer place. 

Sustainability
Using simulation in nursing training has proven to be a sustainable teaching tool. Simulation has been around for over a century, both nationally and internationally, and continues to experience technological advances. The program at the project university is sustainable for the BSN program. 
Dissemination Plan
	 This paper was stored in The Scholarship at the East Carolina University (ECU) repository. Other places for dissemination include INACSL, whose official journal is Clinical Simulation in Nursing; National League for Nursing, whose official journal is Nursing Education Perspectives; and Sigma Theta Tau, whose official journal is Journal of Nursing Scholarship. This project was presented at the College of Nursing at the ECU campus on July 12th, 2024. 
	


	








Section VI. Conclusion
Limitations and Facilitators
	The biggest facilitator of this project was having the needed equipment in place and ready to use, which was a significant cost savings for the organization. Another facilitator of this project was the organizational support and campus support from the program director for building a simulation program. Additionally, the project lead had complete autonomy to build the program. Throughout the data collection period and beyond, clinical adjunct instructors were available to assist with the simulations by role-playing, giving feedback, and assisting with the pre-brief and the debrief. 
	A major barrier to this project was the lack of internet access in the simulation room. This element severely limited the project lead's access to a cloud of simulation scenarios. Furthermore, the project lead did not have the license to access scenarios even on a computer with internet access. These barriers were reported and resolved. 
	Although enough staff were available during the time period, adjunct instructors may not be available when needed. Ideally, there should be designated simulation personnel. Time constraints are also a limiting factor. When full-time faculty are responsible for multiple duties, allocating the proper amount of time to planning the simulation is difficult. 
	Although necessary, faculty training can be seen as a barrier. It is an additional time requirement when time is scarce. The cost of the training can be high, starting at around $1000. Additionally, the state board of nursing requires formal training for any faculty in the role of a simulationist.	 


Recommendations for Others
	The benefits of HFS for nursing students are numerous and well-documented. If possible, every nursing program should offer HFS or be affiliated with an organization that offers it. If paper surveys are used for the pre-test and post-test, it is recommended that the surveys be done on separate pieces of paper to avoid confusion when filling out the survey on the wrong side of the paper. If timing permits, complete formal training in simulation prior to doing any simulations. 
Recommendations for Further Study
	This campus plans to continue to have a simulation program, with the goal of expanding it and enrolling more students. The campus lab has two simulation rooms with mannequins equipped for medium-fidelity simulation. With additional staff, running two simulations at one time is possible. It is also possible to assist other nursing colleges with simulation if they cannot offer it to their students. 
Final Thoughts
	Throughout the past century, simulation in nursing education has evolved into a highly technological andragogy that benefits students. Participation in simulation offers students the chance to learn and practice clinical skills in a safe environment without fear of harming a patient. Simulation has increased communication skills, teamwork, clinical judgment, and confidence. 
	At a multi-campus university in the southeastern United States, a simulation program was established for junior and senior BSN nursing students. Using a pre-and post-test study design, confidence was the variable that was measured during this process improvement project. The data collection tool used to measure this variable was the C-Scale, developed by Susan Grundy in 1992. All seniors and over half of the juniors participated in the project data collection process. The post-test scores were higher than the pre-test in all of the simulations from both cohorts. These results indicate that participation in simulation does increase confidence.
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Based on your responses, the project appears to constitute QI and/or Program Evaluation and IRB review is not required because, in accordance with federal regulations, your project does not constitute research as defined under 45 CFR 46.102(d). If the project results are disseminated, they should be characterized as QI and/or Program Evaluation findings. Finally, if the project changes in any way that might affect the intent or design, please complete this self-certification again to ensure that IRB review is still not required. Click the button below to view a printable version of this form to save with your files, as it serves as documentation that IRB review is not required for this project. 10/29/2023 

Appendix D
Permission to use C-Scale

Dear Cheryl: (Cheryl Motte, DNP Student, East Carolina University)

You have my permission to use the C-Scale (Grundy, 1993) I developed to use in your DNP project: "Implementing a High-fidelity Simulation Program."  The copy I am sending to you has "head-to-toe assessment" listed as the skill.  It is very easy to change the skill, the type of patient (pediatric versus adult), or the setting.  Please feel free to adapt / modify the C-Scale as necessary for your DNP research activity that will include the measurement of confidence.

Since the C-Scale is under copyright protection, you credit me as the developer of the original instrument.  There is no fee attached to using the instrument.  This permission to use the C-Scale is limited to your study described in this email.

When the subject completes the scale - just add the numbers circled on each of the 5 statements.  An individual's score can range from 5 (low confidence) to 25 (high confidence).  Do not add the 5 numbers and then divide by 5.

The correct citation of the publication discussing the C-Scale is Nurse Educator (1993), Vol. 18, No. 1, pp 6-9.  (The 1992 issue of the article lacked all the information that I had edited.)  The 1993 article contains the information you need on validity etc.  If you have difficulty getting the 4-page article, email me a physical mailing address (work, university, or personal) and I will snail mail a copy to you – no charge and no problem.  This professional courtesy includes international addresses.

If you have any questions, feel free to email me.  If you need a formal letter granting permission to use the C-Scale, let me know.  A formal permission letter might be required by some academic institutions, publishers, or others who will not accept a professional email from the holder of material protected by copyright.

I wish you the best of luck with your DNP project and completing your academic work at East Carolina University.  I would love to have an Abstract of your findings when you are done.  Thank you for adding to the body of nursing science / education.

Sincerely,

Susan Grundy, EdD, RN
Professor Emeritus
California State University, Sacramento

Please reply when you have read this email and confirm that you can open the attached copy of the C-Scale.
Appendix E

The C-Scale
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            Date:         October   25,   2023   IRB   Review   Type:  IRB Number:   Exempt   Review  IRB00009705     Study   Title:   "Implementation   of   a   High - Fidelity   Simulation   Program for   Undergraduate Nursing   Students   at   the   High   Point   Campus"     Dear:   Ms.   Motte,     On   behalf   of   South   University’s   Institutional   Review   Board   (IRB),   I   am   writing   to   inform   you   that   your   study  application has been deemed EXEMPT.     §46.104 Exempt  Research   (a)   Unless   otherwise   required   by   law   or   by   department   or   agency   heads,   research   activities   in   which   the   only   involvement  of human subjects will be in one or more of the categories in paragraph (d) of this section are exempt from the  requirements   of   this   policy,   except   that   such   activities   must   comply   with   the   requirements   of   this   section   and   as   specified  in each  category.   (b)   Use   of   the   exemption   categories   for   research   subject   to   the   requirements   of   subparts   B,   C,   and   D.   Application   of   the  exemption categories to research subject to the requirements of 45 CFR part 46, subparts B, C, and D, is as follows:   (1)   Subpart   B.   Each   of   the   exemptions   at   this   section   may   be   applied   to   research   subject   to   subpart   B   if   the   conditions   of  the exemption ar e met.   (2)   Subpart   C.   The   exemptions   at   this   section   do   not   apply   to   research   subject   to   subpart   C,   except   for   research   aimed   at  involving a broader subject population that only incidentally includes prisoners.   (3) Subpart D. The exemptions at paragraphs (d)(1), (4), (5), (6), (7), and (8) of this section may be applied to research  subject to   subpart D   if   the conditions   of   the ex emption   are met.   Paragraphs   (d)(2)(i)   and   (ii)   of   this   section   only may apply  to   research   subject   to   subpart   D   involving   educational   tests   or   the   observation   of   public   behavior   when   the   investigator(s)  do not participate in the activities being observed. P aragraph (d)(2)(iii) of this section may not be applied to research  subject to subpart D.   (c)   [Reserved.]   (d)   Except   as   described   in   paragraph   (a)   of   this   section,   the   following   categories   of   human   subjects   research   are   exempt  from this policy:     §46.104 Exempt Research  Categories   Exemption   Category   1:   Common   Educational   Practices   Exemption   Category   2:   Educational   Tests,   Surveys,   Interviews,   Observation   of   Public   Behavior  Exemption Category 3: Behavioral Intervention with  Adults   Exemption   Category   4:   Use   of   Identifiable   Private   Information   or   Identifiable   Biospecimens  Exemption Category 5: Public Benefit or Service Projects   Exemption   Category   6:   Quality   Evaluation   and   Consumer   Acceptance   Studies     Best   wishes   as   you   conduct   your   research.   Please   contact   the   Institutional   Review   Board   Director   at  IRB@southuniversity.edu   with your questions.   Regards,         Laura   Rodriguez - Kitkowski,  Ph.D.   South   University   Institutional   Review   Board   Director   of   Compliance   &   Training  


image4.emf
C - Scale     Code Number: _________________     Directions:   Circle the number which best describes how you perceiv e your curren t ability to perform a head - to - toe assessment on an adult in the hospital .    (NOTE:  Make sure that the circle encloses just ONE number.)      

1.   I am certain that my performance is correct:    

1   2     3   4   5  

           

not at all certain   certain for only a  few steps   fairly certain for a  good number of  steps   certain for almost  all steps   absolutely certain  for all steps  

           

2.   I feel that I perform the task without hesitation:    

1   2     3   4   5  

           

I have much  hesitation   a fair amount of  hesitation   a good part of it  without hesitation   almost completely  without hesitation   absolutely no  hesitation  

           

3.   My performance would convince an observer that I'm competent at this task:    

1   2     3   4   5  

           

not at all   agree, a little   for much of it   for almost all of it   for absolutely all of  it  

           

4.   I feel sure of myself as I perform the task:    

1   2     3   4   5  

           

not at all   very little   for much of it   for almost all of it   for absolutely all of  it  

           

5.   I feel satisfied with my performance:    

1   2     3   4   5  

           

not at all   very little   for much of it   for almost all of it   absolutely satisfied  with all of it  

 


