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ABSTRACT 

The purpose of this quantitative, experimental pretest, posttest control group design was to 

examine if the level of psychological safety a student arrives with to a high-fidelity simulation is 

predictive of their stress and psychological safety levels after a simulation event. Because recent 

research has found inconsistencies in the goals of the prebriefing phase of a simulation learning 

event, there exists the question of whether a facilitator can adequately establish psychological 

safety during the prebriefing. This study sampled 114 students from a medical school in the mid-

Atlantic region of the United States to examine if preexisting psychological safety can predict 

postsimulation stress and psychological safety when using an intervention of psychological 

safety elements in the prebriefing and controlling for team cohesion. To measure these items, this 

study used the Psychological Safety in High-Fidelity Simulation (PSHFS) scale, the Group 

Cohesion Scale (GCS), and the PSS through a combination of pretest and posttest electronic 

surveys. The data were analyzed using multiple regression and showed that preexisting 

psychological safety scores were a significant predictor for both postsimulation stress and 

psychological safety scores. However, team cohesion and the treatment intervention were not 

significant predictors. This research suggested the level of psychological safety a learner arrives 

with to a simulation may have a more significant influence than originally thought in previous 

research. Future research should explore if elements of providing psychological safety in the 

prebriefing are exchangeable based on a learner’s preexisting psychological safety. 

Keywords: healthcare simulation, psychological safety, team cohesion, stress in 

simulation, medical education 
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CHAPTER ONE: INTRODUCTION 

Overview 

The purpose of this quantitative, experimental pretest, posttest control group design was 

to examine whether the level of psychological safety a student arrives with to a high-fidelity 

simulation is predictive of their stress and psychological safety levels after a simulation event. 

Furthermore, the study sought to examine whether an intervention of providing strategies for 

psychological safety during the prebriefing is predictive of post simulation stress and 

psychological safety levels when controlling for team cohesion. Chapter One provides a 

background for the topics of stress, psychological safety, and their influence on performance. 

Included in the background is an overview of the theoretical framework for the study. The 

problem statement examines the recent literature on this topic. The study’s purpose statement is 

followed by an outline of its significance. At the end of this chapter, the research questions are 

introduced, and definitions relevant to this study are provided. 

Introduction to the Study 

A high-fidelity simulation in medical education is a simulation-based educational event 

where medical students work as a physician with a life-like manikin in a realistic clinical 

environment. Students arrive at a high-fidelity simulation-based educational event, most often in 

small groups, to simulate a real clinical patient encounter. Upon their arrival at a simulation 

center, students are greeted by a facilitator and provided details of the simulation event through a 

process known as prebriefing. Following the prebriefing, students enter the simulation 

environment where they interact with the simulated patient by gathering medical history, 

performing physical exams, and providing appropriate treatments based on the patient’s needs. 

During the simulation event, the facilitator observes the students from another room through 
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either video cameras or one-way glass. At the conclusion of the simulated clinical encounter, the 

students meet the facilitator outside the simulation room and are taken to another room or area 

for a review of the simulation event. 

A high-fidelity simulation event consists of three phases: the prebriefing phase, the 

simulated clinical encounter phase, and the debriefing phase. The prebriefing phase can be 

broadly defined, but it is the phase where learners are prepared for the simulated clinical 

encounter through a description of the event and are generally thought of as the phase where 

psychological safety is established. The simulated clinical encounter phase is where learners will 

participate in the clinical scenario and medically care for a simulated patient. Then, the 

debriefing phase is where the learners and a clinical facilitator will review the learners’ 

performance by reflecting on things that went well and things that may need improvement. 

To accomplish the purpose of this study, an intervention providing the strategies of 

psychological safety during the prebriefing phase of a high-fidelity simulation session was 

tested. The intervention was for students to receive the elements of what the literature describes 

as all the necessary attributes for experiencing psychological safety. The proposed study sought 

to examine the effect on both the perceived existence of psychological safety and stress, when an 

intervention is placed in the prebriefing, which contained strategies promoting psychological 

safety. Research has also shown direct correlations between psychological safety and team 

cohesion, so this study controlled for the dynamics of the team environment (Appelbaum et al., 

2020). 

The reason for the proposed study was to determine whether the preexisting perception of 

psychological safety for medical students could predict levels of stress and psychological safety 

after a simulation. Then, the proposed study sought to determine whether the independent 
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variable in providing the treatment strategies of psychological safety during the prebriefing phase 

of a simulation had any effect on the perception of psychological safety for predicting levels of 

stress or psychological safety after a simulation.  

Background 

Learning can either be enhanced or weakened by stressful experiences and anxiety in the 

learning environment. Cavanagh (2022) compared the learning experience to haunted houses 

because anxiety and motivation use the same physiological systems. Many of us enjoy 

recreational fear such as experienced due to fright in a haunted house. As Cavanagh stated, “no 

one goes into haunted houses alone” (Cavanagh, 2022, para. 8). We do not seek recreational fear 

in order to be exposed to real risk. It does not mean that one finds the fear or stress of the 

experience enticing, but it comes down to whether the individual perceives the event in front of 

them as either a threat or a challenge (Cavanagh, 2022). This relationship between stress and 

learning has a powerful application to healthcare simulation learning environments, which is the 

basis for this proposed study. 

Psychological safety is considered an integral part of healthcare simulation, yet there is 

significant disagreement over how simulation educators and scholars are able to establish it 

(Mukerji, 2021; Purdy et al., 2022). The debate centers around the origination of psychological 

safety and how it translates and works outside of a simulation session (Purdy et al., 2022). 

Despite this contention between teachers and scholars, there is agreement concerning 

psychological safety’s crucial place in team effectiveness and work performance (Kim et al., 

2020). The above-mentioned complexity stems from the perceived existence of psychological 

safety in healthcare simulations, which is not a static construct and represents some significant 

fragility at different levels for individuals within a team (Kolbe et al., 2020). This leads to a 
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general acceptance of how psychological safety is defined (McClintock et al., 2021; Mukerji, 

2021; Rudolph et al., 2014), but psychological safety’s attributes and the means for the 

establishment and maintenance of it remain variable (Purdy et al., 2022; Turner & Harder, 2018). 

This is especially problematic for facilitators trying to create the perceived existence of 

psychological safety in the brief time they have with students at the start of a high-fidelity 

simulation. 

Psychological safety in medical education follows the original premise, drawn from 

business settings, and has the purpose of creating an environment where risk-taking is safe and 

devoid of fear of negative consequences (Edmondson, 1999; Kolbe et al., 2020; McClintock et 

al., 2021). Psychological safety allows individuals to perform better because they feel they have 

the freedom to firmly explore their zone of proximal development (Tsuei et al., 2019). It is when 

this exploration is permitted that team effectiveness, team efficacy, and team learning behaviors 

are improved (Kim et al., 2020). There is a relationship between psychological safety and team 

cohesion that offers suggestions on how to enhance psychological safety as well as learning 

(Appelbaum et al., 2020). Essentially, psychological safety in medical education is intended to 

optimize learning through boundary exploration by students, yet to fully appreciate how 

psychological safety achieves this improvement in performance, it is equally crucial to 

understand how it is created. 

Some theorists have suggested that psychological safety could be established through the 

utilization of a high-quality facilitator, setting clear objectives and expectations, and providing 

foundational activities, including orientation to the environment, thereby giving learners 

preparatory material, and ensuring they are aware of the expectations (Turner & Harder, 2018). 

However, there is some conflicting research on these strategies to create psychological safety. 
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This includes some evidence that if learners are provided expectations, it may cause them to lose 

their capability to explore boundaries and may add the risk of failing to meet the teacher’s 

expectations (Tsuei et al., 2019). The team’s engagement and self-efficacy also significantly 

contribute to the establishment of psychological safety (McClintock et al., 2021). However, the 

perceived existence of psychological safety may have additional strategies. Most of the research 

to date has not adequately addressed antecedent effects related to interpersonal experiences 

(Purdy et al., 2022). More notably, the establishment of psychological safety has the ability to 

help learners control stress and anxiety, adapt coping mechanisms to the actual clinical 

environment, and help control the fear of reprisal for making a mistake (Turner & Harder, 2018; 

Yu et al., 2021). Ironically, most of the literature has focused on the positive aspects of 

psychological safety, but there are some indications that it could have a negative effect. This may 

include, for instance, teams with extremely high levels of psychological safety being more likely 

to participate in unethical behavior (Newman et al., 2017). Therefore, while the purpose of 

psychological safety may be to increase the likelihood of risk-taking to enhance learning, the 

influence of stress on it cannot be overlooked. 

The world of medical education has a significant stress paradox where stress is often 

viewed as a negative concept and should be negated. However, stress has shown the capability to 

improve performance and is necessary to translate education into the clinical environment 

(Rudland et al., 2020). It could be argued that fear and stress are not related. However, both fear 

and stress are emotional responses that manifest in a simulation event, and high-fidelity 

simulation within itself has the capability to induce emotional responses and influence learning 

(Nachiappan et al., 2020). Psychological safety and stress are both elemental components 
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experienced by a medical student during high-fidelity simulation; therefore, it is essential to 

understand how the two relate, and how they may affect performance.  

Historical Overview 

Psychological safety was first explored in the 1960s as part of organizational research, 

but it was not until the 1990s that interest in what makes team members share ideas and 

knowledge across an organization has become widespread (Edmondson & Lei, 2014). While 

psychological safety could be explored at the individual, team, and organizational levels, the 

team level has been best supported by both qualitative and quantitative studies (Edmondson, 

1999; Edmondson & Lei, 2014). Team psychological safety has been shown to correspond 

positively to team learning behavior and team efficacy (Kim et al., 2020). The relationship 

between psychological safety and learning is significant enough that it has been described as the 

primary feature of a high-performing team (Newman et al., 2017).  

For healthcare simulation, which has been built upon the business and organizational 

understandings of psychological safety, Rudolph et al. (2014) developed the term ‘safe 

container’ to represent an approach for how simulation and psychological safety come together. 

This research initially began to identify the primary tenets for what it means to be 

psychologically safe in high-fidelity simulation (Rudolph et al., 2014). The safe container is 

synonymous with having a psychologically safe environment where risk-taking and working at 

the boundary conditions, which are likely to lead to mistakes for most students, are contained in 

a safe setting (Rudolph et al., 2014). Ever since this paper’s publication, researchers have sought 

to understand the conceptual framework of psychological safety, which now includes a sense of 

accepting being uncomfortable in the learning environment (Kang & Min, 2019). Additionally, 

psychological safety does not attempt to mitigate the problematic nature of learning through 
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simulation (Mukerji, 2021). However, it is acknowledged that to date, the most influential 

research has failed to adequately address preexisting interpersonal relationships on the effects of 

psychological safety in simulation, and that the previously-described container may not maintain 

psychological safety (Purdy et al., 2022).  

Society-at-Large 

Medical students often experience anxiety, a lack of confidence in their clinical 

knowledge and skills, and reduced technical proficiency in the clinical setting where an error 

could have significant consequences (Yu et al., 2021). However, these issues could be 

adequately addressed and managed through exposure to high-fidelity simulation (Yu et al., 

2021). Being able to practice in an environment where critical patient decisions are made without 

injury is a crucial aspect and benefit of high-fidelity simulation; however, the true benefits of 

simulation, both financially and socially, far outweigh the costs associated with this learning 

methodology and environment (Soorapanth et al., 2022). When considering the true benefits of 

healthcare simulation, one is likely to consider both the direct benefit a learner receives from the 

improvement in their skills through simulation and the indirect benefit the learner’s future 

patients receive from their gained knowledge, but there is also a need to understand the value, or 

cost, simulation brings to healthcare (Soorapanth et al., 2022). The value healthcare simulation 

brings to society is a safe place to practice without needing to subject a patient to potential harm, 

which also helps control malpractice and insurance costs for providers and healthcare systems 

(Soorapanth et al., 2022). Because of this, the benefits and value of simulation training are 

essential to society and the communities these future providers train to serve (McClintock et al., 

2021; Yu et al., 2021). Therefore, understanding how to design the best simulations means 
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actualizing the influence psychological safety and stress have on students achieving optimal 

knowledge and skill performance gains. 

As noted, psychological safety is an engrained construct in simulation and has 

demonstrated its value, but even the safe container doctrine, thought to be solidified in 

simulation history, was found not to be absolute and manifest high volatility across different 

individuals and teams (Kolbe et al., 2020; Purdy et al., 2022). Furthermore, research has shown 

that length, duration, and even the number of previous simulations could change a healthcare 

provider’s performance under stressful conditions (Orique & Phillips, 2018). If the simulation 

and healthcare community place emphasis on psychological safety’s status in simulation as a 

means of emotional control to enable boundary exploration (Rudolph et al., 2014), then it is 

imperative for the medical education system to know whether psychological safety could be 

adequately established in the time period before a simulation begins. 

Theoretical Background 

There are two theories that are useful to understand when considering how the perceived 

existence of psychological safety and stress interact. First, the introduction of emotions, which 

could subsequently manifest as stress and anxiety, can be explained through the control-value 

theory (Pekrun, 2006). The theory centers on the idea of achievement emotions and has three 

parts. First, an achievement emotion can either be based on the activity or outcome of the 

activity. The achievement emotion is generated from a focus on either a learner’s anticipated 

goals or desired achievements for the activity or the outcome of the activity (Pekrun, 2006). 

Second, an achievement emotion can be either positive or negative, which means it is perceived 

as either a pleasant or unpleasant experience (Artino et al., 2012). Third, an achievement emotion 

is either activating or deactivating. Activating refers to the learner’s willingness to do something 
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to achieve the intended goal, versus deactivating, which refers to the learner not needing to act 

upon the goal (Pekrun, 2006). For example, a negative experience that is activating may result in 

anxiety, anger, or frustration, whereas a negative experience that is deactivating may result in 

boredom (Artino et al., 2012). To put this into context for simulation, exposure to a simulation 

session induces a student’s emotional response. This is then activating due to the requirement to 

participate in the simulation, yet also may be a negative experience due to the lack of control 

resulting in anxiety and frustration before the simulation has started (Artino et al., 2012). This 

achievement emotion helps to rationalize the stress medical students already have when arriving 

at a high-fidelity simulation (Ontrup et al., 2020). 

If the student arrives with achievement emotions of stress and anxiety, then it is 

necessary to understand how they are likely to cope with it during the high-fidelity simulation. 

Using the conservation of resources theory, individuals are in a persistent state of managing 

stress through either the use of resources, the gain of resources, or the investment of resources 

with the hope of seeing a return of additional resources (Hobfoll, 1989). Resources are defined 

broadly as tangible or intangible items that the person may utilize to help them compensate with 

stressors, and it explains how the depletion of resources could lead to despair and even 

psychological distress (Hobfoll, 1989; Newman et al., 2017). Again, in the realm of a simulation 

event, learners will arrive with different needs and levels of resources, so stress is likely to vary 

among the students, but it signifies why trust in their team is important, especially if needed for 

resources to complete the simulation. If psychological safety does not already exist, 

notwithstanding the facilitator’s ability to adequately establish or create psychological safety at 

the beginning of the simulation, the learning environment may be inadequate for effectively 
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controlling stress, which ultimately may influence students’ perceived existence of psychological 

safety and performance. 

Problem Statement 

Psychological safety has been shown to be an integral part of high-fidelity simulation to 

enable students to freely explore the boundaries of their knowledge and skills with their peers in 

a negative consequence environment (Purdy et al., 2022; Turner & Harder, 2018). Students often 

begin a high-fidelity simulation believing they are unprepared. They display anxiety about their 

mistakes being exposed, and they fear an inability to help their team or being judged by their 

peers and faculty (Kang & Min, 2019). Therefore, this fear and anxiety coincide as a 

manifestation of stress, which inherently exists in all simulation events, likely has a mitigation 

limit, yet may also have a positive change on performance outcomes (Nachiappan et al., 2020; 

Ontrup et al., 2020; Rudland et al., 2020). Psychological safety and stress not only both occur in 

high-fidelity simulation, but potentially compete with one another and may equally be 

strengthened by the dynamics of the team. 

Students need psychological safety in high-fidelity simulation to enable the simulation to 

create risk-taking opportunities to prepare students for real-world clinical encounters (Daniels et 

al., 2021). However, the various components described in the literature, such as building 

relationships, using simulation-based theories of implementation, and other tools for creating a 

safe space have shown mixed results (Purdy et al., 2022). Similarly, stress in the correct amount 

and form has the potential to create coping mechanisms for managing real-world clinical 

encounters, but explanations such as the Yerkes-Dobson Law can only marginally clarify the 

balance (Rudland et al., 2020). To offer a brief definition, the Yerkes-Dobson Law is the 

relationship between stress and performance where stress creates arousal and improves 
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performance, but this only occurs to a certain point at which performance begins to deteriorate 

(Rudland et al., 2020). When the relationship between the perceived existence of psychological 

safety and stress encounters a potential confounding variable, such as team cohesion between the 

students and the relationship with the facilitator (McLaren & Spink, 2022), one can appreciate 

the complexity of establishing psychological safety in a limited time period. 

In what is considered one of the seminal literature reviews and concept frameworks 

surrounding psychological safety in simulation, Rudolph et al. (2014) suggested that simulation 

prebriefing was essential to creating a safe container for learners to explore the boundary 

conditions of their learning. It has been proposed the prebriefing should entail the simulation 

foundational activities, which include orientation, preparation, and providing objectives and 

expectations, a high-quality facilitator, and a non-judgmental environment as items that influence 

the psychologically safe environment (Turner & Harder, 2018). However, recent research has 

found that the concept of psychological safety likely originates and prevails outside of the 

simulation center and includes any preexisting acquaintances among the team (Purdy et al., 

2022). Psychological safety, as an antecedent for learner teams participating in simulation, has a 

significant effect on a learner’s overall simulation experience, is bidirectional in the educational 

and clinical environments, and can influence a student’s experience of safety in the clinical 

environment (Purdy et al., 2022). While the prebrief has been shown to be an essential piece of 

medical simulation education, there are few studies that have evaluated its bearing on 

performance outcomes or how it is operationalized (El Hussein et al., 2021; Ludlow, 2021). 

Furthermore, the role, quality, and delivery of the prebriefing in contributing to positive 

outcomes remain inadequately understood by both qualitative and quantitative studies (El 

Hussein et al., 2021). Because of the insufficiencies in this knowledge, there is a call for “more 
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quantitative data to better understand the direct effects of the delivery and quality of prebriefing 

on simulation outcomes and student experiences” (El Hussein et al., 2021, p. 95).  

There are also calls for future research to explore “which teams are positioned to benefit 

most from simulation based on their preexisting levels of psychological safety” and 

“understanding the dose and best participant targets to efficiently maximize impact” (Purdy et 

al., 2022, p. 7). The problem is that the literature has not fully addressed the influence of 

preexisting levels of psychological safety in simulation-based education. Furthermore, the 

question remains whether the intervention of providing strategies for establishing psychological 

safety during the prebriefing could predict stress levels when controlling for the preexisting level 

of psychological safety. If preexisting levels of psychological safety are present in a simulation-

based educational event, a study is needed to better understand how the intervention of giving 

strategies for psychological safety during the prebriefing is capable of predicting stress levels. If 

the intervention fails to be a predictor of stress levels, then quantitatively understanding the 

influence of preexisting psychological safety on stress is important. 

Purpose Statement  

The purpose of this quantitative, experimental pretest, posttest control group design was 

to examine whether a student’s preexisting level of psychological safety was predictive of their 

stress and psychological safety levels after a high-fidelity simulation. Furthermore, the study 

sought to examine whether an intervention of providing strategies for psychological safety 

during the prebriefing was predictive of post simulation stress and psychological safety levels 

when controlling for team cohesion. Based on these outcomes, this study could make inferences 

on whether psychological safety was maintained or established as part of the prebriefing phase. 
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The criterion or dependent variable for both parts of Research Question 1 (RQ1) was 

stress, which was a continuous variable and measured by the Perceived Stress Scale (PSS) 

developed by Cohen et al. (1983). The first predictor variable for both parts of RQ1 was 

psychological safety, which was a continuous variable and measured by the Psychological Safety 

in High-Fidelity Simulation Scale (PSHFS) scale developed by Park and Kim (2021). The 

second predictor or independent variable for RQ1b was the intervention of providing strategies 

of psychological safety, which was a categorical variable and based on the strategies reviewed by 

Turner and Harder (2018). The treatment group received the intervention, and the control group 

did not receive the intervention. The third independent variable or covariate for RQ1b was team 

cohesion, which was a continuous variable and measured by the Group Cohesion Scale (GCS), 

developed by Wongpakaran et al. (2013).  

The criterion or dependent variable for both parts of Research Question 2 (RQ2) was 

psychological safety, which was a continuous variable and measured by the PSHFS scale 

developed by Park and Kim (2021). The first predictor variable for both parts of RQ2 was 

psychological safety, which was a continuous variable and measured by the PSHFS scale 

developed by Park and Kim (2021). The second predictor or independent variable for RQ2b was 

the intervention of providing strategies of psychological safety, which was a categorical variable 

and based on the strategies reviewed by Turner and Harder (2018). The treatment group received 

the intervention, and the control group did not receive the intervention. The third independent 

variable or covariate for RQ2b was team cohesion, which was a continuous variable and 

measured by the GCS, developed by Wongpakaran et al. (2013).  

The population was composed of first-year and second-year medical students enrolled in 

an osteopathic medical school located in the mid-Atlantic region of the United States. The 
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participants in this study included all the medical students who consented to participate in the 

study. 

Significance of the Study 

The findings of this study will add to the body of knowledge on the understanding and 

establishment of psychological safety in high-fidelity simulation for medical education. 

Psychological safety is a well-studied construct in simulation where researchers have labeled it 

as the holy grail, yet the same researchers have also acknowledged psychological safety has 

potential negative effects (Mukerji, 2021; Newman et al., 2017). The literature has failed to 

examine how preexisting levels of psychological safety could help predict the perceived 

existence of psychological safety or stress levels after a simulation event. Furthermore, it is 

unclear whether the general medical education experience generates or disrupts psychological 

safety based on relationships among peers and faculty prior to the initiation of a high-fidelity 

simulation. 

Purdy et al. (2022) described a gap in the literature about the effects of preexisting 

relationships with the student’s team, the facilitator, and organizational factors that are pertinent 

to learning and safety. If prior relationships have been developed, learners feel they are more 

effective because of their ability to directly address the problem without sorting out potential 

group conflict (Purdy et al., 2022). However, newly formed groups may need to sort out group 

dynamics first, which may be why studies have suggested team cohesion is most crucial in the 

early stages of team development (Braun et al., 2020). The current study provides the strategies 

for psychological safety while controlling for team cohesion to test if preexisting levels of 

psychological safety or the given strategies of psychological safety during the prebriefing are 

significant predictors of stress levels and the perceived existence of psychological safety. 
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While a psychologically safe environment can help a student in taking risks in their 

learning, it does not remove the student from uncomfortable feelings (Turner & Harder, 2018). 

However, when expanded into a safe learning space, such an environment assists in controlling a 

student’s fear of negative consequences (Purdy et al., 2022; Turner & Harder, 2018). Fear is the 

result of a stress reaction and is initiated as a result of an achievement activity, so it is logical to 

think of stress as an achievement emotion, thus affecting performance (Artino et al., 2012). 

Therefore, stress is an appropriate measurement to determine if students are in a mindset to 

explore risk-taking activities. The ability to better understand the integration of psychological 

safety and stress mitigation will improve future high-fidelity simulation designs. 

The findings of this study will augment research on psychological safety’s place in high-

fidelity simulation, especially as it pertains to the design of simulations and the effectiveness of 

the prebrief phase of a simulation. The primary significance of this study is the need to better 

understand the preexisting role of psychological safety in a high-fidelity simulation. This study 

helps to determine if preexisting levels of psychological safety can predict stress levels in the 

same way as psychological safety gained through giving the intervention of strategies for 

psychological safety during the prebrief. Given that the simulation community has taken an ‘all-

in’ approach to psychological safety, especially since it can be effective, there must be an 

understanding of how it can be applied correctly (Mukerji, 2021). 

Research Questions 

RQ1a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation stress level be predicted from preexisting levels of perceived psychological 

safety for the control group? 
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RQ1b: For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation stress levels, 

controlling for preexisting levels of perceived psychological safety and team cohesion? 

RQ2a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation psychological safety level be predicted from preexisting levels of perceived 

psychological safety for the control group? 

RQ2b: For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation psychological 

safety, controlling for preexisting levels of perceived psychological safety and team cohesion? 

Definitions 

1. Group cohesion – Group cohesion is a dynamic process which is reflected in the 

tendency for a group to stick together and remain united in pursuit of its instrumental 

objective and/or for the satisfaction of member affective needs (McLaren & Spink, 2022). 

2. Psychological safety – Psychological safety refers to the perception that a learning 

environment is safe for interpersonal risk-taking, exposing vulnerability, and contributing 

perspectives without fear of negative consequences (McClintock et al., 2021). 

3. Stress – Stress is a comprehensive term that reflects increased arousal in response to an 

external stimulus that is perceived as aversive or threatening and is exacerbated when 

one’s ability to cope with the demands of the stimulus is low (Anton et al., 2021). 

4. Yerkes-Dobson Law – The Yerkes-Dobson Law is used to describe the relationship 

between stress and performance. It proposes both a linear and an inverted U-shaped 

relationship between an autonomic response of the nervous system resulting in an 

increased stress response and a resulting increase in performance up to the apex of the 
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curve. At the apex, the stress becomes too great and performance decreases (Rudland et 

al., 2020). 
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CHAPTER TWO: LITERATURE REVIEW 

Overview 

A systematic review of the literature was conducted to explore psychological safety in 

simulation as part of healthcare education and a paradox between psychological safety and stress 

as it relates to team cohesion and performance. This chapter presents a review of the current 

literature on the topic of study. In the first section, the theories relevant to stress management 

through the conservation of resources theory, achievement emotions as antecedents and 

outcomes through the control-value theory, and a conceptual framework of psychological safety 

are discussed. This is followed by a synthesis of recent literature regarding the use of simulation 

in medical education, prebriefing in simulation, psychological safety in high-fidelity simulation, 

the stress in medical education, performance in the context of stress and emotion, and the 

paradox between the goals of psychological safety and stress. Lastly, the literature encompassing 

how team cohesion plays a role in psychological safety is addressed. In the end, a gap in the 

literature is identified, presenting a viable need for the current study. 

Psychological safety has the capability to help mitigate stress, so stress could be used to 

measure the effectiveness of psychological safety when using a conceptual framework to either 

maintain or create psychological safety (McClintock & Fainstad, 2022; Turner & Harder, 2018). 

Additionally, research has shown that stress could manifest as part of an achievement emotion 

(Artino et al., 2012). The latter is important because students are likely to experience both 

anticipatory emotions and retrospective emotions in a simulation due to their activity-related 

achievement goals (Pekrun, 2006).  
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Theoretical Framework 

This literature review examined the interrelationships between stress and psychological 

safety in the context of high-fidelity simulation for medical students. Additionally, both 

constructs were influential in student performance and individually created a way for improving 

outcomes. The conservation of resources theory uses an approach by which individuals manage 

their stress through a complex process of retaining resources, which helps them either deflect or 

overcome stressors (Hobfoll, 1989). In essence, the conservation of resources theory outlines 

how an individual is persistently in a state of utilizing resources, seeking to gain resources, or 

investing resources to enable additional gains of resources (Hobfoll, 1989). This is important on 

two different fronts when considering the theory’s effect on medical students. First, medical 

education could be an overtly stressful time in a student’s educational career, which may cause 

students to enter a singular high-fidelity simulation event with decreased resources (Hobfoll, 

1989; Voltmer et al., 2021). Second, evidence suggested that a medical student’s additional loss 

of resources in high-fidelity simulation extends stress well beyond the simulation itself as 

students seek to replenish their defenses (Hobfoll, 1989; Stecz et al., 2021). Therefore, there may 

be an opportunity for individuals within a team to share resources during a simulation and assist 

each other with stress management (Newman et al., 2017). Because healthcare educators 

understand the influence stress has on their students, there has been an attempt to help negate 

stress by optimizing psychological safety in a high-fidelity simulation (Turner & Harder, 2018). 

Psychological safety is a conceptual framework that originally started in the field of 

business and organizational management, and it forms the idea of an individual, team, or 

organization feeling safe enough to take interpersonal risks during an activity (Edmondson, 

1999; Edmondson & Lei, 2014). Taking risks is inheritably difficult to do among a group of 



33 

 

people and requires self-assessment of whether the interpersonal threat is low enough to either 

seek assistance, admit to committing mistakes, or openly discuss issues when a potential problem 

arises (Edmondson, 1999; Edmondson & Lei, 2014). This would seem to imply that development 

of trust among individuals or members of a group is paramount. However, trust and 

psychological safety are not entirely the same thing in this manner because psychological safety 

is a group construct where everyone in the group is attempting to establish group norms 

(Newman et al., 2017). For some time, the standard for measuring psychological safety has been 

Edmondson’s seven-item scale (Edmondson, 1999). Recently, there has been a new instrument 

developed with reliability and validity for measuring psychological safety in simulation (Park & 

Kim, 2021). Risk-taking can be part of the assessment activities performed by an individual, yet 

stress and other emotions are likely tied directly to either the current event or the event’s 

outcome (Artino et al., 2012). 

When it comes to learning, emotions must be factored into the analysis because of their 

influence on the management of cognitive resources, motivation, and performance (Artino et al., 

2012). These emotions can be explained further and defined as ‘achievement emotions’ when 

they are connected to either an achievement activity or achievement outcome (Artino et al., 

2012; Pekrun, 2006). The control value theory provides a comprehensive explanation for how 

emotions have antecedents of control and value appraisals and help predict the achievement 

emotions experienced by students (Artino et al., 2012; Pekrun, 2006). The theory states that the 

achievement emotion experienced by the student is based on two appraisals made prior to the 

emotion (Pekrun, 2006). It is related to the value placed on the activity or outcome and the 

degree of control held by the student (Pekrun, 2006). Interestingly, while control and value are 

often referred to as antecedents of the achievement emotion, the relationship between these 
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elements is not unidirectional (Pekrun, 2006). An achievement emotion can have a bearing on 

future control and value appraisals for students (Artino et al., 2012). 

To date, a lot of research on psychological safety in high-fidelity simulation has focused 

on how a conceptual framework helps to control anxiety and stress while also improving 

performance (Stecz et al., 2021; Turner & Harder, 2018). At the same time, some research has 

suggested that most studies have failed to adequately define psychological safety as an 

antecedent or how it helps students become better risk-takers (Tsuei et al., 2019). By combining 

the conservation of resources theory with the control value theory, medical educators may better 

understand how stress and the perceived existence of psychological safety can influence medical 

student performance (Artino et al., 2012; Tsuei et al., 2019). Stress and psychological safety may 

be both an achievement emotion and a possible antecedent to a high-fidelity simulation. 

Related Literature  

Psychological safety and stress in high-fidelity simulation could be explored in the 

literature in multiple venues within and outside of the educational realm. The literature has 

suggested that both psychological safety and stress influence performance (Edmondson, 1999; 

Kim et al., 2020; Newman et al., 2017). However, similar literature searches demonstrated a 

paradox where psychological safety reduced stress, which improved performance, yet stress 

could increase arousal and improve performance (Newman et al., 2017; Rudland et al., 2020; 

Turner & Harder, 2018; Whiting et al., 2021). Literature related to simulation in medical 

education and the simulation phases, specifically with an emphasis on the prebriefing stage was 

reviewed. Furthermore, psychological safety in simulation, the stress in medical education, and 

performance in the context of stress, emotion, and psychological safety was reviewed. Then, the 

paradox between psychological safety and stress was reviewed, as well as team cohesion. 
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Simulation in Medical Education 

Simulation-based learning has often been described as an educational method where a 

simulated real-world clinical experience can occur without the potential risk of an actual patient 

clinical encounter (Challa et al., 2021; So et al., 2019). The primary benefits of simulation-based 

learning events are its capability to improve the performance of students through various 

techniques of initial skill acquisition and displaying clinical variation (Cook et al., 2018). The 

benefits also include showing the operations of healthcare systems and promoting competency 

and proficiency in a safe setting without risks to any patient (Cook et al., 2018). It has even been 

said that simulation-based learning is a critical element in developing teamwork skills and the 

detection of dangerous patient conditions (Lin et al., 2022). This is accomplished through the 

improvement of situational awareness in the clinical realm, which could be readily repeated as 

often as necessary (Lin et al., 2022).  

There are strong indications in the literature to the effect that if a simulation were 

properly designed, it would have some specific advantages in medical education, such as 

immediate feedback, repeated practice, and communication skills development (Moran et al., 

2018). While there is much to suggest that simulation-based learning in medical education has 

demonstrated its utility, the efficacy of simulation has shown mixed results in recent literature 

reviews and meta-analyses (Moran et al., 2018). To highlight this, the research community has to 

revisit the fact that simulation has three distinct phases in medical education. These phases 

include the prebriefing, the simulation, and the debriefing, yet the prebriefing phase is poorly 

researched and understood (Brennan, 2021; Potter et al., 2022). 
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Simulation Prebriefing 

Simulation prebriefing is formally considered a process of preparation and briefing to 

enable students’ awareness and the context of a simulation-based event (McDermott et al., 2021; 

Roh et al., 2018). While this seems straightforward on the basis of explaining what prebriefing 

does, the International Association for Clinical Simulation and Learning (INACSL) has stated 

that prebriefing is difficult to formally define due to the copious terminology regarding the 

experience prior to a simulation (McDermott et al., 2021). This includes about half a dozen terms 

for prebriefing (McDermott et al., 2021). However, while the Society for Simulation in 

Healthcare acknowledges the ubiquitous acceptance of terminology, they define a prebriefing as 

“An information or orientation session held prior to the start of a simulation activity in which 

instructions or preparatory information is given to the participants” (Brennan, 2021, p. 155). The 

ambiguity is surprising since the INACSL standards committee has written that prebriefing has a 

critical role in simulation experiences (Potter et al., 2022). In fact, most research has focused on 

the debriefing stage of simulation (Brennan, 2021).  

There is no clear differentiation or rationale for the prebriefing activities or goals, so 

there is confusion about the benefits, capabilities, and utility as a component of simulation-based 

education (Ludlow, 2021; Potter et al., 2022). Prebriefing appears to be an extremely important 

part of the simulation experience, yet it does not have a clearly defined concept or framework 

(Ludlow, 2021). The variability in what encompasses the prebriefing is generally thought of as 

various orientation tasks and learner engagement activities. The INACSL acquiesces to the 

suggestion that prebriefing is distinctly two components, which include preparation and briefing 

(McDermott et al., 2021; Potter et al., 2022). For example, prebriefing has been shown to be 

more effective if students have situational awareness through the completion of preparatory work 
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to be completed outside and prior to the simulation-based education (Potter et al., 2022). This 

include tasks such as reading, journal reviews, skills practice, lectures, and skills demonstrations 

(Potter et al., 2022). Yet, prebriefing has also been shown most effective when the fictional 

contract is reinforced and students have the opportunity to participate in concept mapping as part 

of their simulation preparation (Roh et al., 2018). 

As additional context, the traditional role of the prebrief has been a part of an in-person 

learning experience, yet the role of the prebriefing continued to evolve when healthcare 

education was suddenly pushed into the virtual environment as a result of the recent pandemic 

(Badowski & Wells-Beede, 2022). As educators transitioned into virtual environments, the 

prebrief became both a traditional synchronous and an asynchronous event. Synchronous 

prebriefing would occur in person, and asynchronous prebriefing was completed via a learning 

management system or through emailed instructions for student preparation (Badowski & Wells-

Beede, 2022). Essentially, simulation had become a virtual environment using online case 

studies, commercially prepared role-playing products, and distant observation and direct 

scenarios where students had to lead the care of a virtual team (McDermott & Ludlow, 2022). 

This need for transition added to the questions of how prebriefing could be effective and what 

steps now needed to occur in the virtual environment (McDermott & Ludlow, 2022). Challenges 

of virtual simulation required setting ground rules for the use and potential failure of technology 

and communication methods via a web-based platform (McDermott & Ludlow, 2022; Penalo & 

Ozkara San, 2021). Managing these challenges are critical because a structured prebriefing has 

the ability to promote a positive self-efficacy (McDermott & Ludlow, 2022). 

Despite the concept development for prebriefing still occurring and receiving additional 

attention in the literature, the prebriefing phase is often cited as an imperative element in 
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establishing psychological safety for every phase of the simulation experience (Kostovich et al., 

2020). Some studies state preparing for a simulation may include activities that are given to 

students up to five weeks in advance of the simulation (Brennan, 2021). However, some 

preparation was completed directly before the simulation and may also entail the facilitator being 

available to answer questions prior to the start of a simulation event (Brennan, 2021; Turner & 

Harder, 2018). The learner’s perception of their relationship with the individual supervising them 

also influences their psychological safety (Ajjawi et al., 2022). Therefore, it would appear that 

multiple elements occurring prior to the student’s arrival at a simulation-based educational event 

may lead to the stability of psychological safety. 

The theory behind the treatment provided in the current study is for facilitators to provide 

the strategies for psychological safety during the prebriefing phase of a high-fidelity simulation. 

As Kostovich et al. (2020) noted, there is a need to ensure that psychological safety exists 

beginning at the prebriefing so that it could be present throughout the simulation. Therefore, the 

facilitators needed to provide learners with the strategies of psychological safety during the 

prebriefing phase. Since the treatment was based on the attributes of psychological safety from 

Turner and Harder’s (2018) concept analysis, the elements provided by facilitators served as the 

conduit by which students were afforded psychological safety during the prebrief. Facilitators 

may provide students with the strategies of psychological safety to obtain the goal of either 

establishing or maintaining a psychologically safe learning environment for the simulation. 

The facilitators must provide all the strategies of psychological safety during the 

prebriefing. This is because Turner and Harder’s (2018) concept analysis suggested that a failure 

to provide all the strategies of psychological safety during the prebrief would create an 

ineffective and incomplete establishment of psychological safety. This is why a facilitator could 
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provide some of the strategies for psychological safety and still not achieve a psychologically 

safe environment. 

Psychological Safety in High-Fidelity Simulation 

Psychological safety in high-fidelity simulation has not varied greatly from Schein and 

Bennis’ (1965) original findings. The original stated purpose of psychological safety was to 

create an environment where learners believed it was safe for interpersonal risk-taking without 

negatives consequences (Newman et al., 2017; Tsuei et al., 2019). Essentially, the theory stated 

that a student will perform best when put into a learning environment where they feel safe to 

commit errors without reprisal and have a supportive structure around them (Johnson et al., 

2020; Newman et al., 2017). While psychological safety has been researched at the 

organizational, group, and individual levels, it has been found that psychological safety is best 

conceptualized at the group level (Edmondson & Lei, 2014). This is because studies have found 

statistically significant differences between groups when psychological safety is measured at the 

organizational level, yet individuals in groups have similar perceptions of their psychological 

safety (Edmondson, 1999; Edmondson & Lei, 2014). This is important because many 

simulations are completed as a group of learners in a team environment. The current study used 

the measurement of psychological safety at the individual level with the premise that the group 

will have the same simulation experience and thus, a group perception of their psychological 

safety. 

Educators and scholars continue to debate the theory of psychological safety in high-

fidelity simulation, but the construct of psychological safety is defined in the literature. For 

example, a recent study described psychological safety as being poorly understood, defined by 

labeling what it is not, and largely studied within the confines of nursing literature (Tsuei et al., 
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2019). Despite the successes in findings from the work environment on the influence of 

psychological safety, the transition into medical education remains less than elucidated in the 

literature (McClintock et al., 2021). The purpose of creating a psychologically safe environment 

in high-fidelity simulation is to help alleviate the stress and anxiety related to the uncertainty and 

difference in the learning environment of simulation (Park & Kim, 2021). 

Establishing and Maintaining Psychological Safety in High-Fidelity Simulation 

The healthcare simulation community generally accepts the definition of psychological 

safety as being able to make a mistake without consequences and the preparation details 

provided to students (Turner & Harder, 2018). However, other than these items, there is some 

divergence on what additional attributes improve psychological safety. This may include the 

quality of the facilitator or whether a participant feels they may damage the team’s performance 

(Kang & Min, 2019). It may also include presimulation activities that positively contribute to 

creating psychological safety and the prebriefing time representing the maintenance of 

psychological safety (El Hussein et al., 2021; Leigh & Steuben, 2018; Mukerji, 2021).  

Overall, the general consensus in the literature, including the INACSL standards for 

prebriefing, has described psychological safety being established in the following ways: A 

learner’s ability to make a mistake without consequences, having a high-quality facilitator, and 

providing the foundational activities, all establish psychological safety during the prebriefing 

(Leigh & Steuben, 2018; McDermott et al., 2021; Turner & Harder, 2018). The foundational 

activities are: orientation to the simulation space, preparation, and giving the objectives and 

expectations at the beginning of the simulation (Leigh & Steuben, 2018; McDermott et al., 2021; 

Turner & Harder, 2018).  
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Maintenance of psychological safety during the simulation scenario is maintained 

through the fidelity or realism of the simulation, managing cognitive load, and establishing 

‘time-out’ procedures (Mukerji, 2021). The continuation of psychological safety seems 

imperative because studies have shown that once it has been damaged or removed from the 

environment, it is difficult to repair (McClintock et al., 2021). In the final phase of the 

simulation, known as the debriefing, the maintenance of psychological safety is continued by 

having a high-quality facilitator, who is supportive and encourages student discussion (Turner & 

Harder, 2018). 

While the establishment of psychological safety during the prebriefing is the focus of this 

discussion, there must be an emphasis placed on the need for preparation outside the simulation 

event and the reported differences among students who felt the training was effective (El Hussein 

et al., 2021; Roh et al., 2022). For example, studies have shown that female medical students 

found the greatest value in skill acquisition during the scenarios, while male medical students 

reported greater satisfaction during the reflection and feedback time of the debriefing session 

(Roh et al., 2022). The variation in elements influencing the establishment and maintenance of 

psychological safety carried with it an individual’s continued perception of both their own and 

their team’s performances (Ajjawi et al., 2022). This may also include where the learner could 

feel high or low psychological safety as the condition, location, and time of the simulation 

changes (Ajjawi et al., 2022). There are also cultural factors to consider with respect to ethnic 

background and the work environment (Ito et al., 2022). Psychological safety may be influenced 

by an antecedent of the organizational system an individual is in, the power difference between 

team members, and the general views on collectivism in order to speak up (Appelbaum et al., 

2020; Ito et al., 2022). Essentially, the work environment may require the presence of 
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psychological safety first to build a culture of trust where familiarity leads to effective teamwork 

(Ito et al., 2022). 

The intervention in this study was put together similarly to the constructed model case 

and borderline case found in Turner and Harder’s (2018) literature review. One of the strategies 

for establishing psychological safety they described was the facilitator’s qualities, namely, being 

accessible, inviting feedback, and being supportive of students (Turner & Harder, 2018). The 

authors’ constructed model case provided an example of the facilitator providing orientation to 

the space and simulator, giving objectives and expectations, answering questions, and reinforcing 

the ability to make mistakes in the environment (Turner & Harder, 2018). The authors described 

this type of case as the model case because it met all the requirements for providing strategies for 

psychological safety (Turner & Harder, 2018). The borderline case provided an example for a 

scenario where only some of the above-mentioned attributes were provided by the facilitator 

(Turner & Harder, 2018). However, the prebriefing phase failed to provide students with a 

review of the learning area and a reminder that they may make mistakes in the environment 

(Turner & Harder, 2018). This was described as a borderline case because the students only 

received some of the attributes for establishing psychological safety (Turner & Harder, 2018). 

Because this case only provided some of the attributes of psychological safety, there was a 

likelihood that psychological safety may not be completely embraced by the students (Turner & 

Harder, 2018). Therefore, either providing all the strategies for establishing psychological safety 

or failing to do so would likely change the perceived existence of psychological safety in the 

simulated learning environment (Turner & Harder, 2018). 
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Self- and Collective-Efficacy in Relationship with Psychological Safety 

Self-efficacy plays an important role in how individuals are protected against potential 

negative psychological events (Nissan et al., 2021). In fact, research has shown a relationship 

and interplay between self-efficacy and an individual’s psychological well-being (Popovych et 

al., 2020). Additionally, in this context, self-efficacy effects goal setting, the complexity of task 

completion, the persistence of task completion, and even emotional responses, which signifies 

the ability to ultimately overcome stressful situations (Popovych et al., 2020). While this would 

seem to suggest self-efficacy is the protector of one’s psychological state, there is evidence that 

one’s psychological state directly influences the effect that self-efficacy has on those individuals 

under duress (Xia et al., 2021). In a learning environment, the cognitive function of acquiring 

new knowledge and skills indicates there are multiple psychological factors that influence the 

relationship between one’s psychological state and their self-efficacy. The complexity of all 

these relationships may change a learner’s capability to overcome the emotional risks of critical 

thinking and learning opportunities (Caverzagie et al., 2019). Additively, self-efficacy is a key 

factor in the decision-making process that determines whether an individual will continue to 

successfully navigate through a challenging environment (Nissan et al., 2021).  

When considering both self-efficacy and team efficacy in relationship to psychological 

effects, it becomes important to recognize the relational differences between psychological safety 

and psychological distress. This is because both self-efficacy and team efficacy are critical to 

effective performance and efficiency when one faces adversity (Nissan et al., 2021; Xia et al., 

2021). As an example, research has shown lower levels of self-efficacy are aligned with greater 

susceptibility to psychological distress while higher levels of self-efficacy have greater perceived 

safety (Nissan et al., 2021; Popovych et al., 2020). That is, the presence of psychological safety 
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has been shown to increase a learner’s self-efficacy (McClintock et al., 2022). However, this 

connectedness extends to team efficacy, too. Students have reported building supportive 

relationships, which included simple tasks such as team members addressing each other by 

name, among their peers and their faculty leaders as key features of a safe learning environment 

(McClintock et al., 2022). 

Linking Psychological Safety to Team Performance 

 Since establishment of psychological safety has already been noted to be most effective 

at the team level, it begs the question how psychological safety contributes to team performance 

(Edmondson, 1999). There is evidence that team psychological safety contributes to team 

efficacy and team effectiveness, which correlates with positive team learning behaviors 

(Edmondson & Lei, 2014; Kim et al., 2020). While psychological safety has been studied at the 

individual, group, and organizational levels, it is important to distinguish that psychological 

safety has shown this correlation only at the team or group level (Edmondson & Lei, 2014; Kim 

et al., 2020). One of the mechanisms where psychological safety should also be considered an 

antecedent, is as one of the predictors for performance (Edmondson & Lei, 2014). Psychological 

safety can contribute to better performance, but it is best utilized in a manner that sets an 

exploratory boundary condition, establishes learning expectations, and prevents an unconditional 

or unrestrained psychologically-safe environment (Edmondson & Lei, 2014; Kim et al., 2020). 

An unrestrained psychologically-safe environment could create an alternate learning 

environment of cheating, changing desirable objectives, or changing group norms (Edmondson 

& Lei, 2014; Kim et al., 2020). Psychological safety should connect with team performance to 

push learners into being accountable for their performance while safely taking risks (Kim et al., 

2020). 
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Achieving Psychological Safety through Presimulation Preparation 

As noted, numerous studies have emphasized that one of the central components in 

creating psychological safety is to provide student preparation (El Hussein et al., 2021; Kim et 

al., 2019; Turner & Harder, 2018;). The INACSL standard outlines the best practices for 

providing a prebriefing, but the facilitator decides the amount of time and resources provided to 

students for their simulation preparation based on a needs assessment and the purpose of the 

experience (Kim et al., 2019; McDermott et al., 2021). Albeit the agreement on what is needed 

during the prebriefing to reinforce psychological safety is present, examples can be seen 

throughout healthcare simulation studies where prebriefing is defined in multiple ways (Brennan, 

2021). These may include terms such as orientation, briefing, presimulation, and even referred to 

as preplanning (Brennan, 2021).  

This does not imply simulation designers and educators fail to share a common 

understanding of the goals for setting the stage during the prebriefing for learners (Dileone et al., 

2020; Kostovich et al., 2020). The goals include introducing the environment, informing learners 

of the timeline of events, the purpose of the simulation, and maintaining the fictional contract 

(Dileone et al., 2020; Kostovich et al., 2020). However, this signifies that there is no uniformity 

nor standardization of the initial phase of simulation that sets up the simulation’s success 

(Dileone et al., 2020; Kostovich et al., 2020). This is a wholly critical oversight of simulation 

research, considering that significant attention was focused largely on the debriefing phase of 

simulation (Dileone et al., 2020). It also likely signifies the prebriefing phase may not be a 

foundational aspect of the simulation experience (Dileone et al., 2020).  

This does not absolve the research community from determining the most effective 

prebriefing activities. There are some suggestions that the first phase of a simulation event 
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should employ a strategy of using an enhanced prebriefing (Kim et al., 2019). This may entail 

presimulation activities and is similar to the preparation that a clinical team would make prior to 

evaluating and treating an actual patient (Brennan, 2021; Dileone et al., 2020; Kim et al., 2019). 

An example of creating or modifying the prebriefing has been to add a short mindfulness 

exercise to help control anxiety and stress prior to the start of the prebriefing session as part of 

the theoretical framework (Wheeler et al., 2021). There is no outcome data suggesting this task 

improved student outcomes or clinical judgments, but it did align with student-reported feedback 

on assisting in the management of their stress prior to a simulation event (Wheeler et al., 2021). 

Stress in Medical Education 

Stress in medical education, as reported by almost half of undergraduate medical 

students, is significantly high due to an intense cognitive workload, numerous and ongoing 

evaluations, and increasing responsibility for decision-making (Voltmer et al., 2021). 

Establishing balance between anxiety and confidence is especially important when students are 

put into the clinical environment (Yu et al., 2021). Stressors related to interpersonal challenges in 

the clinical decision-making process, in particular, due to the critical nature of making the correct 

decision, can lead to significant distress among individuals (Joseph et al., 2022). While medical 

students have shown adaptive properties to manage these stressors, they report significant stress, 

anxiety, and even distress (Anton et al., 2021) These stressors can be manifested sometimes as 

depression and are the most significant in the first two years of medical school (Anton et al., 

2021; Voltmer et al., 2021). When considering these concepts, it is notable that stressors are 

most felt by preclinical medical students when placed in simulated clinical scenarios (Andreatta 

et al., 2010). This is especially manifest when students view their performance as poorer, and 

they know they are being observed (Andreatta et al., 2010). However, such stress exposure 
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becomes paramount when these medical students enter the clinical environment (Caverzagie et 

al., 2019). It has been shown that more frequent exposure and stress training can assist in 

building protective factors for psychological well-being later in students’ careers (Caverzagie et 

al., 2019). 

A high percentage of medical students report an opinion that the medical education 

community should address and develop methods for reducing stress in medical education (Sarkar 

et al., 2020). More than half of these students stated that curricular reforms in conjunction with 

clinically related and practically oriented teaching would be helpful (Sarkar et al., 2020). All of 

this originates from an overwhelming number of students reporting that medical school 

workload, coupled with performance pressure, were the primary drivers of their stress (Hill et al., 

2018). These elements may create an environment that mitigates a medical student’s ability to 

overcome performance pressures due to the cognitive load felt during a simulation-based 

educational event (Nachiappan et al., 2020). The compensatory methods for managing stress 

were primarily around external activities, yet there is some utility in seeking formal coaching 

versus simply talking with a confidant (Hill et al., 2018; Lovell, 2018). 

Simulation-Induced Stress 

Even though high-fidelity simulations occur in a less stressful environment than the 

actual clinical environment, stress naturally occurs at high rates during simulation and can 

influence learning and performance (Anton et al., 2021; Madsgaard et al., 2022; Nachiappan et 

al., 2020). Therefore, the learning environment within simulation starts with an element of 

stressors already in place before any components of the simulation begin (Nachiappan et al., 

2020; Ontrup et al., 2020). Then, most simulations are designed to place intrinsic demands on 

medical students, such as time limits and high cognitive loads within them (Joseph et al., 2022). 
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Because of this, there is debate about the degree to which simulations should employ additional 

stressors; however, differing opinions exist regarding the outcomes, based on what condition 

theoretically becomes a stressor (Ontrup et al., 2020). To explain, Ontrup et al. (2020) found the 

stressor in their study to potentially give learners an opportunity to explain their poor 

performance based on equipment failure. However, even under summative assessment 

conditions, Anton et al. (2021) found heart rate as the only predictor of poor performance and 

believed that medical student problem-solving skills could help mitigate and cope with stressors. 

This general resilience is a likely component of managing and adapting to stress (Botha & van 

der Merwe, 2019). 

Stress Management in Simulation 

Most of the literature review to this point has been conducted in light of the premise that 

stress is inevitable and has a significant influence on performance in medical education and high-

fidelity simulation. However, simulation events, such as objective structured clinical 

examinations (OSCE) found no relationship between OSCE-related anxiety and performance 

outcomes on these examinations (Martin & Naziruddin, 2020). While OSCE exams are not the 

same as high fidelity simulations, they both employ similar learning tactics from the simulation 

realm. There are some suggestions that students may have stress transition tactics that are the 

most proactive stress management tools for them, such as a coping mechanism or repeated 

exposure to simulation (Stecz et al., 2021; Yu et al., 2021).  

Transitioning between cognitive and emotional stress as a high-fidelity simulation moves 

into the debriefing phase may align with resilience strategies such as seeing the simulation as a 

step to accomplishing a goal (Botha & van der Merwe, 2019). Although the process of managing 

stress during simulation is complex, a consistent mechanism may be through repeated exposure 
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to high-fidelity simulation, which contributes to the furtherance of experiencing real clinical 

conditions (Nachiappan et al., 2020; Yu et al., 2021). Critically, repeated simulations only 

assisted with stress control when time periods were beyond 24 hours after the simulation and 

when the simulation-based education was repeated on a regular basis (Ghazali et al., 2019). The 

premise for this was that the regularity of a stress response to simulation seemed to create 

adaptability where participants were less nervous about simulation (Ghazali et al., 2019). 

Regardless of the number of simulations, there was a measurable, short-term stress response, 

which may coincide with the Yerkes-Dobson effect of stress assisting performance in the 

immediate event (Ghazali et al., 2019).  

This effect could be translated from the undergraduate to the graduate medical education 

levels. Unannounced or announced in situ simulation events in hospitals generated similar stress 

levels among healthcare providers in the immediacy of the simulation event as an adaptive 

response (Freund et al., 2019). Furthermore, the stress did not change during the event when 

students were placed either in an in-person or virtual simulation event when the emotional 

climate, such as a patient emergency, created physiological and psychological stress (Liaw et al., 

2022). Ultimately, this type of situational stress may help performance as it relates to the clinical 

and patient environments. However, it also likely explains how individuals manage repeated 

stress experiences and why there are no documented cases of chronic stress or posttraumatic 

stress disorders stemming from repeated simulations (Ghazali et al., 2019; Nachiappan et al., 

2020). 

Performance in the Context of Stress, Emotion, and Psychological Safety 

While there has been some discussion on how performance is influenced by stress, 

emotion, and psychological safety, it is important to reiterate and understand that these factors 
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can all positively influence performance (Kim et al., 2020; Lajoie et al., 2021; McClintock & 

Fainstad, 2022; Stecz et al., 2021). When controlled and used correctly, psychological safety has 

the ability to control stress and anxiety and permits greater team efficacy, which leads to better 

team effectiveness and performance (Kim et al., 2020). On the other hand, emotions, specifically 

positive achievement emotions, can lead to academic success and increased allocation of 

cognitive resources to promote greater performance (Lajoie et al., 2021). Albeit this is only one 

outcome, it is noteworthy that negative achievement emotions have the opposite reaction (Lajoie 

et al., 2021). Stress, both physiological and psychological, is an apparent part of the high-fidelity 

simulation and not uncommon in the clinical environment. Stress may have a floor to how much 

can be controlled in the simulation, but some stress may induce better performance and better 

prepare medical students for the clinical environment (Nachiappan et al., 2020; Stecz et al., 

2021). 

It may seem to be an intuitive statement to suggest that performance is consistently and 

positively correlated with stress levels, but stages of psychological discomfort may be variable 

and appear both psychologically and physically (Acharya & Sahani, 2022; March-Amengual et 

al., 2022). Burnout, which is a multidimensional construct by itself, is a common descriptor 

related to the stress experienced by medical students and healthcare personnel (Acharya & 

Sahani, 2022). Stress symptoms may include anxiety, agitation, depression, statements of 

withdrawal from school, and even signs of suicidal ideation (Acharya & Sahani, 2022). 

Additionally, some studies measuring performance against stress, anxiety, and depression have 

found positive correlations (Kausar & Parveen, 2022). However, it is important to note that 

additional studies have found no correlation between psychological distress, burnout, and 

academic performance (March-Amengual et al., 2022). There is evidence that performance is 
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only affected at the point an individual manifests signs of depression (Khan et al., 2020). It is 

acknowledged that psychological distress is a subjective occurrence that individuals are likely to 

experience differently (Khan et al., 2020). At the same time, there may need to be the presence 

of a moderate level of depression, stress, and anxiety to promote greater performance outcomes, 

but in excess, these stressors can have a negative effect on a student’s academic success (Khan et 

al., 2020). 

The Paradox between Psychological Safety and Stress 

There exists a stress and psychological safety paradox where stress, which is generally 

considered a negative construct for learning, can positively influence performance, and 

psychological safety, which helps control and reduce stress, also improves performance 

(Rudland et al., 2020; Tsuei et al., 2019). Recall that when psychological safety and 

accountability for performance are both high, a student achieves optimal learning (Edmondson & 

Lei, 2014; Kim et al., 2020). Stress, as an element of accountability for performance, could be 

viewed as an internal conflict of rationalizing and accommodating known and unknown facts 

that ultimately lead to learning (Rudland et al., 2020). That is, an internal debate of what 

decisions to make may be a stressor but nevertheless likely influences performance positively 

(Rudland et al., 2020). Additionally, a constructive conflict that occurrs during a simulation, as 

part of team behavior, has the ability to induce stress but could be a catalyst for critical thinking 

and discussion (Roze des Ordons et al., 2021). Therefore, both psychological safety and stress 

could positively influence performance, but they are both complex constructs (Kim et al., 2020; 

Rudland et al., 2020). 
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Yerkes-Dobson Law 

There is evidence that short-term stress could activate a certain amount of arousal of the 

autonomic nervous system where performance is subsequently improved (Andreatta et al., 2010; 

Whiting et al., 2021). This phenomenon is known as the Yerkes-Dobson Law and suggests that 

as arousal increases there is also an increase in performance (Whiting et al., 2021). The law goes 

an additional step and states that there is an apex point of optimal performance and arousal in a 

balance, but beyond this point, the individual becomes distressed, and performance plummets 

(Whiting et al., 2021). There are some concerns this law oversimplifies the relationship between 

stress and performance (Rudland et al., 2020). Yet, it is one of the staples for consideration when 

comparing performance and stress (Whiting et al., 2021). Additional research suggests coping 

mechanisms for stress allow individuals to become adaptive to the adverse effects of stress and 

thus changes the apex point (Andreatta et al., 2010). This may come in the form of additional 

stressors, such as extracting needed information from complex patients, and suggests the curve 

of the Yerkes-Dobson Law may be flexible depending on the complexity of the task (Whiting et 

al., 2021). It also suggests there may be different types of distress experienced from stressful 

events which promote better performance (Rudland et al., 2020). 

Desired Difficulties 

While the Yerkes-Dobson law addresses performance, there is another principle that 

helps explain the relationship between difficulty and knowledge retention (Nelson & Eliasz, 

2022; Whiting et al., 2021). The Desired Difficulties principle operates along the same thought 

process as the Yerkes-Dobson Law. This is a cognitive psychology construct, which states that 

there are benefits to learners experiencing a balanced level of obstacles in order to work harder at 

acquiring knowledge or skills (Rutherford, 2020). Essentially, desirable difficulties have shown 
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that there are instances where individuals as well as collaborative groups have opportunities to 

improve memory transfer when instruction is designed with the introduction of difficulty into the 

learning process (Nihalani & Robinson, 2022).  

This concept is built around the cognitive load theory, which consists of intrinsic, 

extraneous, and germane loads (Nelson & Eliasz, 2022). The theory balances the combinations 

of cognitive loads, and it permits memory and skills to translate from working memory to long-

term memory for future use (Nelson & Eliasz, 2022). However, individual effort plays a role in 

this transaction, so the knowledge of when to persist through the difficulty or when to give up is 

very complex (Bae et al., 2021). This is especially true when considering where the apical or 

intermediary area is for maximal learning (Bae et al., 2021). Additionally, there exists an 

educational dilemma of purposefully inhibiting a learner’s performance by introducing designs 

containing desirable difficulties. However, the effort increases the retention of information for 

better performance in the long term (Rutherford, 2020). 

There are a couple of important features of desirable difficulties on the levels of 

individual or group learning, and on the background and experiences the learner brings to the 

learning event. First, in the elemental space of individual or group cognitive load, there is 

evidence that groups are better able to handle higher cognitive loads due to their ability to 

disperse the load across all members of the team (Nihalani & Robinson, 2022). As a parallel 

mechanism, it does not explain individual contributions to the group’s performance (Nihalani & 

Robinson, 2022). This may align with the idea that while the group can distribute the load among 

its individual members, each learner has different capabilities and learning styles (Rutherford, 

2020). Therefore, the level of desirable difficulty is likely to vary among each team member in a 

group (Rutherford, 2020).  
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This displays the second feature of desirable difficulties, where the experience of the 

individual learner brings about this metacognitive construct. The construct uses similar difficult 

tasks from the past, and perhaps even failures, to know when the desirable difficulty is right or 

when it becomes too much and undesirable (Bae et al., 2021). This inverse effect may explain 

the previously mentioned topic of group learning. When individual learning becomes less 

effective with increased cognitive load and more demanding complexity of the learning situation, 

individuals reach their peak performance and experience greater efficacy when put into a group 

(Nihalani & Robinson, 2022). None of this is easy to monitor or measure because of each 

individual’s unique experiences, but it does not additively address the influence of group 

dynamics. The sense of trust and community among a team when deciding how much adversity 

is needed will cause the greatest knowledge retention (Bae et al., 2021; Nihalani & Robinson, 

2022). 

Transactional Stress into the Clinical Environment 

Simulation is designed around the concept of allowing students to practice and operate 

within a realistic clinical environment (Orique & Phillips, 2018). As past clinical education has 

encouraged repetition as a mechanism to recall procedural events and increase skill level, 

simulation has shown that stress becomes adaptive with a higher number of simulation 

experiences (Yu et al., 2021). There are also additional benefits to experiencing stress in the 

high-fidelity simulation environment, because creating greater communication skills coupled 

with interpersonal interactions permits managing the difficult human aspects of clinical medicine 

(Joseph et al., 2022). These few examples do not solidify the complexities of stress, but 

following a model of transactional stress, experienced through both the environment and the 

individual, may explain why simulation helps students to experience stress (Rudland et al., 
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2020). Then, successfully managing the stress learned from the simulation experience can 

translate later to the clinical environment during clinical rotations (Rudland et al., 2020). 

Team Cohesion 

Group or team cohesion, teamwork, and collaboration are often used synonymously in 

the literature in a wide range of fields of reference, including sports, business, and even 

healthcare, yet there is a difference between collaboration and teamwork (Dusenberry & 

Robinson, 2020). Collaboration occurs within the individual actions of team members to help 

accomplish a goal that individually the participants would have not been able to do alone. 

Teamwork is more of a model relating to the actions of team productivity and team cohesion, 

which is then geared toward the relational and task aspects of team goals (Appelbaum et al., 

2020; Dusenberry & Robinson, 2020). The latter of the two is important because team cohesion 

implies not only how well group members like each other, but also measures how positively 

individuals see themselves within the team and whether they wish to remain a part of it (Kakar, 

2018). If team cohesion is present, it is believed that the team will have greater effectiveness in 

meeting its goal (Appelbaum et al., 2020). Furthermore, team cohesion has been recognized as a 

significant factor in the success of a group, especially if the team is part of a small group 

(McLaren & Spink, 2022). 

Because medical students spend an inordinate amount of time engaged with each other in 

both curricular and extracurricular activities, peers may be important to everyday stress 

management but not necessarily to their individual successes in the classroom (Kim & Yang, 

2020). However, for a simulation event where a group of learners is cognitively challenged in 

both perceived positive and negative ways, supportive cohesion that formed early in the group 

could assist with stress management and better contribute to group success (Wongpakaran et al., 



56 

 

2013). This may not be an easy task, however, since building and maintaining psychological 

safety among newly joined members may be difficult due to familiarity among team members, 

and each team member’s differing communication skills (O’Donovan & Mcauliffe, 2020). 

Therefore, it is crucial initially to better understand the factors that influence team cohesion, and 

then the ways in which psychological safety and team cohesion align together. 

Factors of Team Cohesion 

Team cohesion is a recognized construct within the field of group dynamics and has been 

studied as part of group psychology across many fields (McLaren & Spink, 2022). This has 

included a great deal of interest in the realm of team sports, but its influence has also been noted 

in the fields of business and education (Kakar, 2018; McLaren & Spink, 2022; Thornton et al., 

2020). For team sports, the interest in team cohesion is based on research showing team 

effectiveness is greater when the team works together to accomplish an objective and pursue the 

successful completion of group goals (McLaren & Spink, 2022). Of note, in the realm of sports, 

these concepts and relationships may not be absolute in all sports and may vary based on team 

context and size (McLaren & Spink, 2022). In the areas of business and education, team 

cohesion becomes important because the environments are generally conducive to the 

knowledge-sharing advantages of team learning activities (Kakar, 2018; Thornton et al., 2020). 

The basis of team cohesion is how well a group senses their capability to work together 

towards common objectives, shares information with mutually acceptable measured outcomes, 

and generally identifies itself as a team (Kim & Yang, 2020). The benefits of cohesive teams are 

their ability to create an environment of greater efficacy, a higher likelihood of success, where 

team members experience less anxiety, and higher self-esteem (Kakar, 2018). Individuals are 
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also more likely to make sacrifices for the team, including taking responsibility for failures 

(Kakar, 2018).  

There is a unique aspect of team cohesion in education because summative assessments 

are often completed on the individual level. Therefore, learner perception of team cohesion needs 

may vary based on the context of the learning environment whereas a sports team may require 

continuous cohesion to meet its goal (Thornton et al., 2020). However, because medical 

education often requires demanding interfaces with one’s fellow classmates due to schedules and 

curriculum, it would be myopic to not acknowledge the connectedness medical students create in 

their learning (Kim & Yang, 2020). 

The concept of team cohesion is not as simple as the definition may infer because 

cohesion breaks down into both task and social elements (Appelbaum et al., 2020; Kakar, 2018; 

McLaren & Spink, 2022; Nellen et al., 2020). The task cohesion elements are extremely 

important because they provide a greater predictor of team effectiveness versus the social 

elements (Appelbaum et al., 2020). However, the social elements provide multiple antecedent 

factors that determine team effectiveness, such as conflict resolution (Dusenberry & Robinson, 

2020). This can greatly influence team performance since task disagreements are not perceived 

as personal threats, thus inflicting negative emotions (Dusenberry & Robinson, 2020; Kakar, 

2018). Additionally, a social element of team cohesion showed it shared a curvilinear 

relationship, versus a linear relationship, with knowledge sharing becoming suppressed when 

encountering the highest team cohesion levels (Kakar, 2018). The theory behind this finding 

suggested that groupthink was likely to become accepted in the team, as members gained a high 

level of trust amongst themselves and stopped challenging ideas or providing thoughts outside 

the discussion (Kakar, 2018). This relationship is similar, in negative correlation, to what was 
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found for knowledge-sharing and task cohesion when there were varying levels of psychological 

safety (McLaren & Spink, 2022). This theory suggested that as psychological safety in teams 

decreased, there was a greater need for knowledge sharing because self-expression and 

information exchange were required if the team was to complete its mutually pursued goals 

(McLaren & Spink, 2022). Therefore, the literature suggests that there may be a distinctive link 

between psychological safety and team cohesion within both the task and social elements 

(Appelbaum et al., 2020; Kakar, 2018; McLaren & Spink, 2022; Nellen et al., 2020). 

Linking Team Cohesion and Psychological Safety 

While the previous discussions has shown suggestive relationships between 

psychological safety and team cohesion, Appelbaum et al. (2020) found a positive correlation 

between the two. Furthermore, their study suggested an additional correlation between team 

cohesion and perceived team effectiveness, which aligns with other reviews and could suggest a 

correlation between psychological safety and team effectiveness (Appelbaum et al., 2020; Kim et 

al., 2020). This is important because team effectiveness is also connected to team learning and 

team performance (Nellen et al., 2020). For students in the educational environment, team 

cohesion has been shown to significantly increase scores and decrease the time to completion of 

cooperative learning tasks (Thornton et al., 2020).  

Team cohesion and psychological safety are closely aligned in studies when measuring 

team training and how team duration influenced satisfaction between the two (Dusenberry & 

Robinson, 2020). Interestingly, shorter team durations were found to have higher levels of team 

cohesion and psychological safety, which could offer support for the previous curvilinear 

relationship found between knowledge sharing and team cohesion (Dusenberry & Robinson, 

2020; Kakar, 2018). However, this accounting could indicate the relationship between team 
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cohesion and psychological safety is not as solid as portrayed. Instead, it may further reveal the 

complexity of group dynamics throughout the lifespan of a team because of the variability of 

interdependence (Dusenberry & Robinson, 2020; Thornton et al., 2020). For example, some 

findings showed that the interaction between teaching and learning opportunities on self-directed 

learning and team cohesion was positive (Kim & Yang, 2020). This implied the range in which 

team cohesion and psychological safety may exist, but there is still a lack of understanding of the 

critical threshold when psychological safety becomes measurable enough to be effective 

(Dusenberry & Robinson, 2020). 

Consistent with the previously discussed findings on psychological safety being most 

effective at the team level, there are similar findings within team cohesion where organizational 

factors are likely to have only a secondary influence on team dynamics due to a team’s 

semiautonomous nature (Edmondson, 1999; Edmondson & Lei, 2014; Nellen et al., 2020). 

However, a notable item to explore for organizational influence on learning is both medical and 

nursing students appear to not distinguish changes between perceived psychological safety and 

team cohesion in education (Appelbaum et al., 2020; Nellen et al., 2020). However, the 

organizational climate of risk-taking did have a small correlation with team learning in the 

broader business environment (Appelbaum et al., 2020; Nellen et al., 2020). 

Linking Team Cohesion and Stress 

It is critical to explore the relationship between team cohesion and stress due to the 

multiplicity of the relationship. At a basic level, there are both positive and negative aspects of 

this relationship. As previously noted, the conservation of resources theory would suggest the 

team could improve performance because it has the capacity to share adaptive stress resources 

(Hobfoll, 1989). Teams, particularly in sports, have lower anxiety levels than individuals when 
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pursuing a goal, yet the level of reward interdependence for a team and individual feelings of 

responsibility can have adverse effects between team cohesion and stress (Hobfoll, 1989; Shi et 

al., 2021; Sopa & Pomohaci, 2020). This aligns with additional research, which suggested that 

team cohesion and performance were not unilateral, positively directed, and team measured 

(Razinskas & Hoegl, 2020). However, individual management of stress influences the outcome 

for the team (Razinskas & Hoegl, 2020). Essentially, another paradox emerges related to stress 

where teams, by the very nature of their structure and function, become stressors for individuals. 

This results in the individual requiring coping methods to maintain team cohesion (Razinskas & 

Hoegl, 2020). However, compensation by individual team members with stressors has the 

tenacity to carry a team through a high-stress moment (Noh & Shahdan, 2020; Razinskas & 

Hoegl, 2020). This may include a particular team member performing better than another in 

relation to time pressures, or a deeply religious individual with significantly better coping 

strategies because of their faith. This compensation would suggest the individual perception of 

the complexity and work volume related to the team’s goals and objectives create potential 

threats to the individual and team environment (Volevakha et al., 2021). It may also cause 

increased stress and risks psychological safety (Volevakha et al., 2021).  

There is evidence that individuals are not only coping with the present stressors but their 

current state of stress management may be influenced by their confidence in being able to obtain 

and maintain a steady state of control over stressors in the future (Volevakha et al., 2021). This 

planning action would support the conservation of resources theory, where an individual will 

utilize resources at the current time should they believe the use will enable resource gains in the 

future (Hobfoll, 1989). 
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Linking Team Cohesion and Performance 

There is overwhelming evidence suggesting cohesive teams generally outperform teams 

that are less unified (Forsyth, 2021). Because of the intuitive nature of this statement, and the 

research which supports it, the current study requires an understanding of elements that may 

influence correlation between the constructs of team cohesion and performance. Team tenure, or 

the amount of time a team has spent together, is an important factor in overall team performance. 

Newly formed or developed teams need to spend time together to gather personal information 

and form an alliance before they can move on to task performance as a group (Chaudhary et al., 

2022). As previously noted, there is some improvement between cohesion and performance 

when a team also requires interdependency. There are general relationships between cohesion, 

motivation, and performance where, if one of these elements succeeds, it can increase the 

success rate of the other two (Forsyth, 2021). While time forming a team and interdependency is 

important for building effective cohesion, it is vital to understand these items are related to task 

performance behaviors, which are easier to control than task performance outcomes (Hill et al., 

2019).  

Team performance behaviors are coordinated and strengthened through positive and 

effective communication among team members (Chaudhary et al., 2022; Hill et al., 2019). Then, 

as the team builds strong relational bonds, their cohesion, and subsequent performance build into 

a more collaborative group (Forsyth, 2021; Hill et al., 2019). To provide an example of the 

crucial role that team communication plays in the role of team cohesion and performance, the 

presence of negative behavior team members may be mitigated through strong face-to-face 

communication (Hill et al., 2019). This may occur even if a team member may bring down team 
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performance with adverse behaviors, which ultimately allows the team performance behaviors to 

translate to positive team performance outcomes (Hill et al., 2019). 

Summary 

Simulation-based education is one of the essential instructional methods for the training 

of healthcare providers, specifically medical students, and psychological safety in high-fidelity 

simulation has become a standard practice in medical education. Because medical educators and 

the overall public need medical students to perform well, researchers have recently examined the 

required elements for establishing psychological safety in high-fidelity simulation (Kang & Min, 

2019; McClintock et al., 2021; Mukerji, 2021; Tsuei et al., 2019). While establishing 

psychological safety is thought to be accomplished during the prebriefing phase of simulation, 

there remains inconsistency. This inconsistency includes prebriefing terminology, the timing and 

length of the prebrief, and the activities constituting an effective prebriefing (Brennan, 2021; 

Dileone et al., 2020; Kostovich et al., 2020). Psychological safety may also be established in the 

overall environment of the medical school. However, there is a consensus that prebriefing must 

set the stage for the simulation experience. Furthermore, research has shown how psychological 

safety could influence team performance if implemented correctly (Kim et al., 2020). At the 

same time as trying to improve the learning environment with psychological safety, medical 

education is a stressful environment within itself (Voltmer et al., 2021). Yet, when combined 

with high-fidelity simulation, there is additional simulation-induced stress, so understanding how 

to manage both avenues of stress for medical students is advantageous for learning (Ontrup et al., 

2020).  

The process of examining psychological safety creates a linkage to stress, which 

demonstrates the potential of the former controlling for the latter in high-fidelity simulation 
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(Park & Kim, 2021). Although this viewpoint for psychological safety and stress appears to 

make posit them as opposites with regards to how they affect performance, the process is 

complex and must be viewed in the context of stress and emotion (Rudland et al., 2020). This 

includes research showing how some arousal through stress can improve performance, known as 

the Yerkes-Dobson Law, but also how repeated exposure and adaptive stress skills may help 

with achievement emotions (Whiting et al., 2021). Additionally, if medical students are to 

acquire and maintain knowledge learned in simulation-based education for the long term, they 

must encounter a desirable difficulty through strategies of retrieval practice, spaced practice, and 

interleaved practice (Nelson & Eliasz, 2022). 

The literature manifested a paradox between establishing psychological safety in high-

fidelity simulation to help control stress and stress in simulation helping to boost arousal. 

Subsequently, both of these phenomena lead to better performance. To highlight the paradox, 

psychological safety established an environment of safety for risk-taking and increased learning 

opportunities in an effort to minimize anxiety, stress, and emotional distress. However, stress 

will be encountered in both the simulated and actual clinical environments, so it has some 

benefits for improving performance. Therefore, exposure to such stress while maintaining a safe 

environment for effective learning is in question and seems to conflict with the purpose of 

psychological safety. 

Since many simulation-based education scenarios occur in groups in medical education, 

there must be a need to consider team cohesion as a factor likely to influence psychological 

safety. While individual actions are instrumental to the dynamics of a group’s cohesiveness, it is 

understood that psychological safety has been most effectively measured at the group level 

(Edmondson, 1999). Groups could disperse high cognitive loads to help with stress, and groups 
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generally outperform individuals with task performance (Edmondson & Lei, 2014; Forsyth, 

2021; Nihalani & Robinson, 2022). 

There is a lack of understanding to determine whether preexisting levels of psychological 

safety could predict stress levels for medical students after a simulation event. One possible 

outcome of the current study would be to demonstrate a significant prediction in stress levels 

from preexisting psychological safety without the treatment being a significant predictor. This 

could suggest that a preexisting level of psychological safety may mitigate stress levels without 

the intervention. 

The ambiguity of the effect of preexisting psychological safety creates uncertainty for 

medical students due to two issues. First, medical students likely have a bottom-line threshold of 

the amount of stress they carry into a simulation, which could be attributed to an unconscious 

cognitive appraisal based on the environmental antecedent of a simulation event where the 

student expected a particular negative achievement activity (Artino et al., 2012; Nachiappan et 

al., 2020). Second, there is a lack of understanding of the boundary conditions for psychological 

safety, yet there are circumstances where it can become a negative influence, theoretically 

furthering the increase in stress for a high-fidelity simulation (Kim et al., 2020; Newman et al., 

2017; Tsuei et al., 2019). Medical students may enter the simulation with decreased resources to 

manage the stress of the event, so they need to trust their group in order to seek resources from it 

(Newman et al., 2017). Importantly, this may be a group of peers they do not know, or at least do 

not know well. It is within this second reason that team cohesion becomes a potential 

confounding factor since both team cohesion and psychological safety have been found to 

positively correlate (Appelbaum et al., 2020). However, team cohesion could exist for newly-

formed teams that show a common goal or task, but higher team cohesion generally improves as 
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teams develop trust and positive outcomes in continued partnerships (Braun et al., 2020). 

Essentially, a highly cohesive team is likely to better contribute to resource deficits related to 

stress perhaps supplementing the perceived existence of psychological safety. 

A simulation takes away the ability to control the activity, thereby potentially influencing 

the outcome. Control appraisal may be removed, and the value appraisal may only be extrinsic in 

nature since students are unsure whether they will glean anything from the simulation (Artino et 

al., 2012). It could also be a required summative learning event for the student, which changes 

the appraisal for the student (Artino et al., 2012). Furthermore, students need to experience 

stressful clinical encounters to develop coping and adaptive mechanisms for managing stress in a 

high-fidelity simulation in a transactional model to manage the stress better when in the actual 

clinical environment (Anton et al., 2021; Yu et al., 2021).  

The gap could be explained through the review of whether providing the treatment of 

psychological safety during the prebrief of a high-fidelity simulation predicted stress levels and 

the perceived existence of psychological safety following a high-fidelity simulation. Importantly, 

this gap existed in identifying the learner characteristics, drivers, and barriers for conducting 

high-quality simulations and the educational outcomes of simulation (Anton et al., 2022). These 

elements have also been identified as the most crucial areas of study for the healthcare 

simulation and medical education fields (Anton et al., 2022). The future process of designing 

high-fidelity simulations may need to consider the maintenance, not the establishment, of 

psychological safety, while at the same time allowing a controlled, experientially stressful 

environment.  
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CHAPTER THREE: METHODS 

Overview 

The purpose of this quantitative, experimental pretest, posttest control group design was 

to examine whether a student’s preexisting level of psychological safety is predictive of their 

stress and psychological safety levels after a high-fidelity simulation. Furthermore, the study 

sought to examine whether an intervention that provided strategies for psychological safety 

during the prebriefing was predictive of post simulation stress and psychological safety levels 

when controlling for team cohesion. Chapter Three begins by overviewing the study’s design and 

includes definitions of the variables used in the study. Then, the research questions and null 

hypotheses are presented. These items are followed by a description of the participants, setting, 

instruments, and procedures. The chapter concludes with an outline of the data analysis plan. 

Design 

This research used a quantitative, experimental pretest posttest control group design 

(Campbell & Stanley, 1963). The purpose of an experimental pretest posttest, control group 

design is to keep the experiences between the control and experimental groups as identical as 

possible, with the exception of the experimental group receiving the experimental treatment 

(Gall et al., 2007). Gall et al. (2007) established statistical analysis with this type of design using 

an Analysis of Covariance (ANCOVA) or Analysis of Variance (ANOVA), but a regression 

analysis is acceptable for this design because both a traditional approach using an ANOVA and 

the regression approach to measure this type of design produces the same results (Tabachnick & 

Fidell, 2007). Additionally, using the regression approach helps to maintain clarity in the design 

when complexity is increased (Tabachnick & Fidell, 2007). The current study followed a similar 
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design found in a study where regression analysis was utilized to examine scores between 

pretests and posttests after an intervention (Theobald & Freeman, 2014). 

The perfect experimental design satisfies random selection from the population to make 

up a study’s sample (Huitema, 2011). Then, random assignment occurs by sorting the sample 

into the control and treatment groups, but it remains acceptable to sample participants from 

individuals available to the researcher as long as the experimental group was randomly assigned 

(Huitema, 2011). Additionally, since the participants take a pretest, this design permits a 

researcher to measure the effect of the experimental condition on the participants’ posttest scores 

(Gall et al., 2007). An example of the pretest posttest scores method can be seen in Nachiappan 

et al. (2020) when looking at stressors for medical students in simulation. While this design helps 

to control for internal validity, the dependent variable could be affected by what may be 

described as a “nuisance variable” (Gall et al., 2007; Huitema, 2011, p. 20). There can be 

multiple design strategies for managing this issue, but it also includes statistical controls 

(Huitema, 2011).  

The primary reason for a pretest posttest control group design is to determine whether 

preexisting psychological safety could predict post simulation stress and psychological safety 

levels after receiving an intervention that provided strategies for establishing psychological 

safety in the prebriefing. This enables a ‘before’ and ‘after’ comparison of using the intervention 

between the treatment and control groups. This is done by establishing a baseline score with the 

pretest, administering the experimental condition to the experimental groups, administering the 

posttest, and comparing the scores between the treatment and control groups (Gall et al., 2007). 

This design’s primary limitation is with pretest sensitization, which negatively influences 

internal validity (Pasnak, 2018). This is addressed by including the pretest scores as one of the 
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predictor variables and using it as a control to represent part of the variance of the criterion 

variable in the regression analysis. It can also be minimized if the participant cannot make a 

connection between the pretest and the treatment (Gall et al., 2007), so the pretest was 

administered one week prior to the simulation event. The design was chosen for this study 

because the purpose is to investigate whether the perceived existence of psychological safety can 

predict post simulation stress and psychological safety by itself or is a significant predictor when 

strategies of psychological safety are given as a treatment in the prebriefing phase of a high-

fidelity simulation. More specifically, this design permitted exploring the perceived existence of 

psychological safety before the simulation, which was measured in the pretest. To answer the 

research questions being proposed, there was the need to measure postsimulation levels of stress 

and the presimulation and postsimulation levels of the perceived existence of psychological 

safety within a high-fidelity simulation. This required using a pretest, posttest design to obtain 

the scores of participants through a survey. Additionally, the need to control for team cohesion 

stemmed from the fact that interpersonal relationships have been documented as changing a 

student’s context of experiencing psychological safety and the perceived existence of 

psychological safety may occur as an antecedent outside of simulation (Appelbaum et al., 2020; 

Kolbe et al., 2020; Tsuei et al., 2019) 

As one of the predictors or independent variables, the intervention provided participants 

with all the strategies for establishing psychological safety in the prebriefing as defined by 

Turner and Harder (2018). Both the treatment and control groups received a qualified facilitator. 

However, the control group received less than all the attributes for psychological safety in the 

prebriefing by providing the foundational activities in giving preparation by answering any 

questions students have, reading the simulation’s learning objectives, and providing the faculty’s 
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expectations in the script. The treatment group received all the strategies for psychological safety 

(see Table 1). The treatment was completely represented by the wording in each of the scripts 

that were read by the facilitators and can be found in Appendix K. All the participants were 

assigned to either the treatment or control group based on their team’s random assignment for the 

simulation event.  

Table 1 

Strategies for Establishing Psychological Safety 

Control Group Treatment Group 

Qualified Facilitator 

Preparation 

Objectives and Expectations 

Qualified Facilitator 

Preparation 

Objectives and Expectations 

Orientation 

Ability to make a mistake without consequences 

Note. These strategies are taken from Turner and Harder’s (2018) concept analysis. 

The criterion variable for RQ1 was the participants’ stress level score measured via the 

ten-question PSS (Cohen & Williamson, 1988). Since high levels of psychological safety can 

help control stress, stress was used as a dimension of psychological safety effectiveness 

(McClintock & Fainstad, 2022). The criterion variable for RQ2 was the participants’ perceived 

existence of psychological safety score following the simulation, measured via the PSHFS scale 

(Park & Kim, 2021). An independent variable or covariate for RQ1b and RQ2b was a 

participant’s sense of team cohesion measured via the Group Cohesive Scale (GCS) 

(Wongpakaran et al., 2013). The dependent variables and the team cohesion predictor variable 

are continuous variables with a possible raw score ranging from 0 to 40 for the PSS-10, 14 to 70 

for the PSHFS scale, and 7‒35 for the GCS (Cohen & Williamson, 1988; Park & Kim, 2021; 

Wongpakaran et al., 2013). 

The population was composed of preclinical medical students, which are defined as first-

year and second-year medical students, enrolled in medical school at a university in the mid-
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Atlantic region of the United States. The participants in this study included all medical students 

participating in a curriculum-based, formative assessment, high-fidelity simulation. 

Research Questions 

RQ1a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation stress level be predicted from preexisting levels of perceived psychological 

safety for the control group? 

RQ1b: For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation stress levels, 

controlling for preexisting levels of perceived psychological safety and team cohesion? 

RQ2a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation psychological safety level be predicted from preexisting levels of perceived 

psychological safety for the control group? 

RQ2b: For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation psychological 

safety, controlling for preexisting levels of perceived psychological safety and team cohesion? 

Hypotheses 

The null hypotheses for this study are: 

H01a: For medical students participating in high-fidelity simulation, the use of 

preexisting levels of perceived psychological safety does not significantly predict postsimulation 

stress levels for the control group. 

H01b: For medical students participating in high-fidelity simulation, using a treatment 

providing elements of psychological safety does not significantly predict postsimulation stress 
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levels when controlling for preexisting levels of perceived psychological safety and team 

cohesion. 

H02a: For medical students participating in high-fidelity simulation, the use of 

preexisting levels of perceived psychological safety does not significantly predict the 

postsimulation psychological safety level for the control group. 

H02b: For medical students participating in high-fidelity simulation, using a treatment 

providing elements of psychological safety does not significantly predict postsimulation 

psychological safety level when controlling for preexisting levels of perceived psychological 

safety and team cohesion. 

Participants and Setting 

This section provides an overview of the population included in this study. Furthermore, 

it also describes the various characteristics of the participants, the sampling technique used, and 

the sample size. The section concludes with a description of the study’s setting. 

Population 

The participants for this study came from a convenience sample of medical students 

enrolled in an osteopathic medical school in central Virginia during the 2022‒2023 academic 

year with an estimated population size of 320 medical students. The researcher provided the 

entire first-year and second-year cohorts, who were in preclinical courses, the opportunity to 

participate in the study on a voluntary basis. The medical students resided throughout the United 

States and included some international students from various countries as well. The students 

were largely split evenly between male and female, held variable degrees at the bachelor’s, 

master’s, and doctoral levels, and had variable experience in simulation learning activities. 
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Participants 

For this study, 114 participants were sampled to enable the study to achieve the desired 

level of significance and statistical power. For multiple regression, there was a 66-participant 

required minimum when assuming a medium effect size, statistical power of .7, and alpha level 

of .05 (Gall et al., 2007, p. 145). Since the current study looked at data only for participants in 

the control group for two of the research questions, the total number of participants was 

increased to ensure sufficient statistical power remained for the control group. A post hoc 

statistical power analysis demonstrated sufficient power for the number of participants sampled. 

The participants were sampled across the entire population by providing them an opportunity to 

opt into the study. An email was sent to students about the high-fidelity simulation experience, a 

description of the study, instructions on how the survey would be provided, details regarding the 

simulation based on assignment, and how to have their data excluded from the study. 

The sample had 63 male and 51 female students. Furthermore, the sample had 114 first-

year students and no second-year students. The mean age for the students was 25.3 years-old, 

with a standard deviation of 2.8. Seven participants had no simulation experience, 103 had one to 

five previous simulation experiences, and four participants had more than five previous 

simulation experiences. Additional details of the participant sample can be found in Chapter 

Four. 

The control group was the student group randomly assigned to the partial psychological 

safety intervention. The treatment group was also randomly assigned and received the full 

psychological safety intervention. Having a comparison between the control and treatment 

groups enabled testing to determine whether the strategies of psychological safety intervention 

change the stress levels or perceived existence of psychological safety between the groups. The 
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elements of the psychological safety intervention were implemented based on research by Turner 

and Harder (2018), which stated that psychological safety’s defining strategies consisted of the 

qualities of the facilitator, the ability to make a mistake without consequences, and the 

foundational activities of orientation, preparation, and providing objectives and expectations. 

Both the control and treatment groups received a qualified facilitator, and students received the 

same clinical didactic and preparatory instruction prior to the simulation. The control group had 

52 participants and the treatment group had 62 participants. 

Setting 

The setting for this study was a formative learning high-fidelity simulation hosted during 

the students’ patient-care medicine course during the gastrointestinal system review. This was an 

in-person high-fidelity simulation during the spring semester. The high-fidelity simulation was 

held in a simulated clinical patient room where a high-fidelity manikin was lying in a hospital 

bed and served as the patient. The room was designed to replicate a typical hospital room where 

there were various pieces of medical equipment such as an intravenous infusion pump, cardiac 

monitor, and medical supplies. The room also had various medical equipment on the wall, a 

hand-washing sink, and medical gloves available. The high-fidelity manikin was sitting upright 

in the hospital bed and resembled a patient being treated at the hospital and needing to be seen by 

a physician. To maintain fidelity in the simulation, there was a standardized patient who served 

as the manikin’s voice. The standardized patient was sitting in a separate control room and 

talking through an audio interface in the role of the patient by answering questions. The answers 

were provided based on scripted feedback for the clinical scenario. 

When learners entered the simulation room for the simulated clinical encounter, they 

gathered pertinent medical history from the patient and performed the necessary physical exams 
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on the manikin needed for the patient’s condition. The manikin and the standardized patient 

responded to these questions and exams based on the clinical scenario. The students documented 

their findings and upon either completing all necessary tasks or reaching the time limit of the 

simulation, they concluded the clinical encounter. At this point, the facilitator met the students at 

the door of the simulation room and led them to their debriefing area. 

Instrumentation 

The instruments used in this study are as follows. The PSS measured the criterion 

variable of stress (Cohen et al., 1983). Next, the GCS measured the predictor variable and 

covariate of team cohesion (Wongpakaran et al., 2013). Lastly, the Psychological Safety in High 

Fidelity Simulation scale measured the criterion variable of psychological safety, which 

represented the perceived existence of psychological safety (Park & Kim, 2021). 

Perceived Stress Scale 

This study used the PSS to measure the level of stress experienced following the 

simulation as an indicator of the effectiveness of psychological safety in high-fidelity simulation. 

The purpose of this instrument (see Appendix A) was described as a short measurement tool to 

determine the level in which one’s appraisal of the situation is stressful (Cohen et al., 1983). 

Ultimately, the scale was developed because there was a need for a valid and reliable 

measurement of perceived stress (Cohen et al., 1983). This was different from previous 

measurements because it measured more acute stress versus cumulative effect, which would 

likely look and measure distress, disease, or illness (Cohen et al., 1983). 

The PSS is often thought of as the most utilized instrument for measuring stress 

perception and has been employed in medical education (Muley et al., 2020). Questions from the 

PSS-10 included Question 1, “In the last month, how often have you been upset because of 
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something that happened unexpectedly?” and Question 4, “In the last month, how often have you 

felt confident about your ability to handle your personal problems?” The scale’s use in recent 

literature has been seeking the measure of medical student stress following COVID-19 

lockdowns and stress at different stages of medical education (Jabeen et al., 2019; Muley et al., 

2020). The original instrument was developed as a 14-item scale in 1983 (Cohen et al., 1983). It 

has gone through a couple of revisions, including a four-item scale, and a shortened 10-item 

scale, but a review of the psychometric properties of all three scales showed the 10-item scale to 

be superior (Lee, 2012). 

The PSS-10 was found to be as effective as the longer PSS-14 scale, yet it was 

determined to have a better factor structure and increased internal reliability, so the PSS-10 is 

recommended for research (Cohen & Williamson, 1988). Item numbers 1, 2, 3, 6, 9, and 10 

measure perceived helplessness, and item numbers 4, 5, 7, and 8 measure a lack of self-efficacy 

(Cohen & Janicki-Deverts, 2012; Roberti et al., 2006). The instrument is measured on a 0‒40 

scale, where higher scores represent higher levels of stress (Cohen & Janicki-Deverts, 2012). The 

scale is scored on a five-point Likert scale from ‘Never’ to ‘Very Often.’ The responses 

correspond to Never = 0, Almost Never = 1, Sometimes = 2, Fairly Often = 3, and Very Often = 

4. When scoring, the numbers are reversed for the positive items of 4, 5, 7, and 8, which means 0 

= 4, 1 = 3, 2 = 2, 3 = 1, and 4 = 0, and then all the numbers are summed to get the total score 

(Cohen & Janicki-Deverts, 2012). To best interpret the scores is to compare the scores to the 

sample and gauge them through the percentile of the larger community (Cohen & Janicki-

Deverts, 2012). 

To establish reliability, Roberti et al. (2006) found Cronbach’s alpha reliability for the 

PSS-10 to be .89 for the total score, .85 for the perceived helplessness factor, .82 for the 
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perceived self-efficacy, and an interscale correlation between the two factors of .65 for college 

students. For validity, Roberti et al. (2006) performed a Pearson Product-Moment Correlation 

between the PSS-10 and the State-Trait Anxiety Inventory-Trait (STAI-T) and the 

Multidimensional Health Locus of Control (MHLC). Their findings showed a strong correlation 

between the STAI-T of .73, and low but significant correlation between the MHLC Chance 

Subscale and MHLC Powerful Others Subscale of .20 and .18, respectively (Roberti et al., 2006) 

The instrument took no more than five minutes to complete, and the brief instructions 

detailed in Appendix A were included in the online survey. After all the participants completed 

the overall survey, I scored it using the instructions noted above. Dr. Cohen provides open 

permission for use of this instrument for academic research (see Appendix B). 

Group Cohesive Scale 

This study used the GCS to measure the level of team cohesion before the simulation. 

The purpose of this instrument has been described as a scale used to measure cohesion and 

engagement (see Appendix C), because the original research found were the only two elements 

that could predict group outcomes (Wongpakaran et al., 2013). While this instrument was 

developed with the intent to measure psychiatric patients whose motivation to participate in 

groups had been diminished, the authors stated the GCS measure was acceptable for any group 

activity where group interaction is involved (Wongpakaran et al., 2013). An example could 

include a recent study where the GCS was used to study medical students and how their 

cohesiveness influenced their learning because of the close interactive environment of medical 

school (Kim & Yang, 2020). The studied population often has close group connections related to 

curricular and extra-curricular activities. Therefore, due to the random assignment of 

participants, there was a chance a group of participants entered the simulation event with greater 
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team cohesion. This illustrated team cohesiveness in medical students, and since this was likely 

to occur among participants in the current study, there was a need to control for team cohesion in 

the pretest. 

The GCS was developed because Wongpakaran et al. (2013) acknowledged how previous 

research tied together cohesion and engagement without the ability to separate them as different 

factors, and group cohesion was a foundational element for how other group activities played 

out. While the GCS appeared in relatively fewer pieces of literature in medical education, there 

were two reasons that made it relevant for this study. First, the GCS was developed by the 

medical community as a validated and reliable seven-item scale that could measure both 

cohesion and engagement, which are critical factors for healthcare simulation (Rudolph et al., 

2014; Wongpakaran et al., 2013). Second, group cohesion is a significant factor in fostering self-

directed learning, and both are considered critical for medical students to be successful in 

medical school (Kim & Yang, 2020).  

The GCS has not changed since its development as a seven-item scale where Questions 

1‒2 measure cohesion and Questions 3‒7 measure engagement (Wongpakaran et al., 2013). 

Importantly, the review of the GCS showed cohesion and engagement are likely similar in 

meaning and their measurement, which included the factors having an extremely high correlation 

(r = .83), so the scale was measured in total score instead of different subscales (Wongpakaran et 

al., 2013). The scale is on a five-point Likert scale from ‘Strongly disagree’ to ‘Strongly agree.’ 

The responses correspond to Strongly disagree = 1, Somewhat disagree = 2, Agree = 3, 

Somewhat agree = 4, and Strongly agree = 5. Scores were in the range of 7‒35, with higher 

scores indicating greater group cohesion (Wongpakaran et al., 2013). 

The two factors of cohesion and engagement were hypothesized by the researchers but 
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were supported by previous research done by both Wongpakaran et al. (2013) and other 

researchers. For validity, the GCS was positively correlated to the Cohesion to Therapist Scale at 

r = .77, p < .001, and the GCS was also positively correlated to the Group Benefit Questions at r 

= .71, p < .001 (Wongpakaran et al., 2013). For reliability, the scale yielded a Cronbach’s alpha 

of .87 (Wongpakaran et al., 2013).  

The instrument took no more than five minutes to complete, and the brief instructions 

included in Appendix C were included in the online survey. After all the participants completed 

the overall survey, I scored it using the instructions noted above. Lastly, permission for use of 

this instrument was sought and secured from the publisher, Wiley & Sons (see Appendix D). 

Psychological Safety in High-Fidelity Simulation Scale 

This study used the PSHFS scale to measure the level of psychological safety before and 

after the simulation as an indicator of the existence of psychological safety in high-fidelity 

simulation. The purpose of this instrument was to measure psychological safety in high-fidelity 

simulation learning environments (see Appendix E), in order to gain a deeper understanding of 

the correlation between simulation design and psychological safety (Park & Kim, 2021). This 

scale was developed because most simulation research used the Edmondson seven-item scale, 

which sought to measure work environments, but it was never shown as validated in the 

academic environment (Park & Kim, 2021). For example, Appelbaum et al. (2020) completed a 

recent interprofessional study measuring power distance, team cohesion, and psychological 

safety where the researchers used the Edmondson scale. 

The PSHFS scale is a relatively new scale, and no studies were found where the 

instrument had been used. However, because it directly measured the presence of psychological 

safety in a high-fidelity simulation, which was the basis for this study, it was used to measure the 
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existence of psychological safety to determine whether students could participate in simulations 

without anxiety (Park & Kim, 2021). More specifically, the scale measured the core attributes 

supported by other research for the measurement of psychological safety (Park & Kim, 2021; 

Turner & Harder, 2018). Examples of questions from this scale included the following: “I am 

afraid I would make mistakes during the practice simulation,” “I feel concerned when my peers 

evaluate me,” and “I feel worried that the professor will point out my mistake” (Park & Kim, 

2021). 

In order to validate the PSHFS scale, the instrument was pilot-tested on a sample of 242 

undergraduate nursing students from Korea. Although Park and Kim (2021) noted that a 

limitation of the study was the generalization of the scale due to different cultural and learning 

characteristics, the study was specifically designed for high-fidelity simulation use, was the first 

study to develop such a scale with good psychometric properties, and was a scale consistent with 

the current study (Park & Kim, 2021). Additionally, while the study focused on nursing students, 

high-fidelity simulation design is similar between nursing and medical student education. 

The scale was found to have four factors, which were chosen based on a factor analysis 

and an eigenvalue of 1.0 (Park & Kim, 2021). These factors deal with uncertainty, being 

exposed, being unsupported, and interpersonal risk (Park & Kim, 2021). The instrument is a 14-

item scale, which is based on a five-point Likert scale from ‘Strongly disagree’ to ‘Strongly 

agree.’ The responses correspond to Strongly disagree = 1, Disagree = 2, Undecided = 3, Agree 

= 4, and Strongly agree = 5. Scores range from 14‒70, with higher scores representing higher 

levels of psychological safety in simulation by the student (Park & Kim, 2021). Questions 12 and 

13 are reversed scored because they were positively phrased. Questions 1‒11, and Question 14 

were scored normally. 
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For validity, the PSHFS scale was correlated against the Academic Safety Assessment 

(Korean version) and the Educational Satisfaction Scale in Simulation (Park & Kim, 2021). The 

PSHFS scale showed a significant, positively correlated score with all four factors with a 

correlation of .67 (p < .001) for the Academic Safety Assessment and a correlation of .47 (p < 

.001) for the Educational Satisfaction Scale in Simulation (Park & Kim, 2021). The internal 

consistency for the PSHFS scale was found to have a Cronbach’s alpha of .91 (Park & Kim, 

2021). The subscales were all found to be reliable with scores ranging from .75 to .88 (Park & 

Kim, 2021). 

The instrument took no more than five minutes to complete, and the brief instructions 

included in Appendix E were included in the online survey. Because this survey was originally 

developed for nursing students, the adjective of “nursing” was removed from Question 6 to 

remove the ambiguity for the medical students taking the survey. After all the participants 

completed the overall survey, I scored it using the instructions noted above. Permission for use 

of this instrument was sought and secured from the publisher, Elsevier (see Appendix F). 

Procedures 

The current study began with the submission of the researcher’s plans and proposal to 

their dissertation committee. During the proposal development process, the researcher gained 

consent from the organization to conduct the research using its students (see Appendix G). 

Following the proposal’s defense and its approval by the dissertation committee, the study was 

submitted to the Institutional Review Board (IRB) at Liberty University for approval to conduct 

research with human subjects (see Appendix H). After IRB approval was obtained, there was a 

final review of the procedures for conducting the study with my dissertation committee. The 

demographic questions and instruments were combined into a Qualtrics survey for online data 
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collection (see Appendix I). Once the survey was approved for distribution, a QR code and 

website were electronically generated for participants to access the surveys.  

The theory for how the prebriefing scripts were developed to establish psychological 

safety can be found in the literature review. After developing the treatment script for 

psychological safety, I sought feedback from several simulation colleagues on the treatment’s 

capability to achieve the establishment of psychological safety. A jury of six subject matter 

experts met the criteria of knowledge of simulation operations, simulation education, and the use 

of psychological safety in simulation, of which two did not reply. The remaining four subject 

matter experts were asked to function as content validation jurors. These four jurors comprised 

two professors, both of clinical education and specialty training in healthcare simulation, one 

professor of nursing education with specialty training in healthcare simulation, and one 

simulation specialist with specialty training in healthcare simulation. One professor has a 

medical doctor degree, one professor has an osteopathic medicine degree, and one professor has 

a Master of Science in nursing. The osteopathic physician and the nursing professor also have 

certification as a Certified Healthcare Simulation Educator. The simulation specialist has ten 

years of simulation experience and assistance in the design of simulation activities. The 

treatment script was modified based on the feedback received. One suggestion for modification 

included considering the reflection students may have on themselves and reinforcing that the 

patient cannot be harmed and only learning can come from the simulation experience. 

Additionally, the feedback suggested allowing questions about the students’ roles, and if there 

were questions regarding their scope of practice, they should be addressed. Overall, the jurors 

suggested that the script provided psychological safety to participants (see Appendix K for the 

facilitator scripts of the treatment and control groups).  
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An email was drafted to inform students of the opportunity to participate in the research, 

and the researcher made an in-person request to the students to participate in the study two weeks 

prior to their simulation. The email informed students of the date and time of the simulation 

along with the simulation room number they were assigned. Additionally, an in-person request to 

participate was provided to students with directions on how to consent and answer any questions 

(see Appendices J and L, respectively). 

The students were randomly assigned to teams of three learners, and then randomly-

assigned student groups were allotted to one of the four simulation rooms. This was 

accomplished with the help of a random number generator formula in an Excel spreadsheet 

where all the student names were randomly sorted, and, once assigned to a group, the groups 

were put through the same random number generator for room assignment. 

One week prior to the simulation event, the researcher went to the lecture auditorium 

again at the conclusion of the students’ patient-centered medicine lecture to provide the pretest. 

The consent form was provided to students, and the students who wished to decline participation 

were allowed to leave. After consent was gained from those remaining, the pretest was provided. 

The pretest consisted of demographic questions, the PSHFS, and the GCS. Students were asked 

to participate and given the website for completing the pretest. The researcher remained available 

to answer any questions during the pretest. 

On the day before the simulation, there were four simulation rooms set up and planned, 

where the treatment groups were in two simulation rooms and the control groups were in two 

simulation rooms. All four simulation rooms would operate concurrently. The facilitators were 

randomly assigned to the simulation rooms to ensure that participant and facilitator pairing and 

facilitator assignment to lead a treatment or control groups were by chance. Because the 
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literature had shown prior student and faculty relationships effected team cohesion, the random 

assignment of both participants and facilitators helped to create equivalent groups. 

On the day of the simulation event, the researcher met with all the facilitators prior to the 

simulation starting to review how the facilitator script would serve as the entire prebriefing phase 

of the simulation. The facilitators were asked not to provide any additional details during the 

prebrief that were outside the script. Students arrived 15 minutes prior to the start time of their 

simulation event and were reminded of the research survey that would occur immediately after 

their simulation event. At the allotted time to start the simulation events, the assigned groups of 

three students were taken to their simulation room to meet their facilitator. Once arriving at their 

simulation room, the facilitator greeted the students and began the prebrief. Both the control and 

treatment group facilitators read the prebriefing script verbatim, which served as the prebriefing. 

When the facilitator finished reading the script, the students were informed they could enter the 

simulation center to begin their simulation event. Students then participated in the simulation 

event while the facilitator watched from the simulation control room. At the conclusion of the 

simulation, the facilitator met the students at the door to the simulation room and directed them 

to an assigned private room for debriefing. Upon arrival at the debriefing room, the facilitator 

provided the students with the posttest and waited outside the room while students completed the 

survey. The posttest consisted of the demographics question, PSS-10, and the PSHFS. Table 2 

outlines the instruments included in the pretest and posttest. Upon completion of the posttest, the 

facilitator re-entered the debriefing room and debriefed the simulation with the students. At the 

point when students completed the posttest, their active participation in the study ended. 

Table 2 

Pretest and Posttest Instruments 

 

Pretest instruments Posttest instrument 
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Demographic Questions 

Psychological Safety Scale 

GCS 

Demographic Questions 

PSS-10 

Psychological Safety Scale 

 

Following all the simulation events and data collection, I exported the raw data from 

Qualtrics and into two spreadsheets. The pretest and posttest data sets for participants were then 

matched by name and saved into a single spreadsheet. Once in the single spreadsheet, the data 

were deidentified. The deidentification process consisted of deleting the participants’ names and 

assigning each participant a record number, and the deidentified data set was utilized for all 

analysis. The data for the various instruments were separated, and the questions requiring score 

reversal were reversed. The data were then moved into IBM’s Statistical Product and Service 

Solution (SPSS) to complete statistical analysis. SPSS was used to conduct the assumption 

testing in the independence of residuals, linear relationships between the predictor and criterion 

variables, homoscedasticity of residuals, multicollinearity, no significant outliers, and the 

residuals were normally distributed. Since the assumptions were met, a multiple regression was 

calculated for the four hypotheses to determine whether the independent variables were able to 

predict the dependent variables for each research question. These results are reported in the 

results section in Chapter Four. 

Although all collected data was largely de-identified, there was the possibility that a 

participant’s room assignment would potentially link back to the participant. Therefore, I 

implemented a data protection plan, which included storage of all data in a Liberty University 

Dropbox online storage account assigned to me, which was secured by LU credentials with no 

other individuals having access to this folder or account. After the study was completed, the 

researcher removed all data from the online storage and placed it on an external storage device 

only accessible to me to maintain compliance with data retention policies. The online data was 

then deleted. 
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Data Analysis 

The statistical analysis used in this study was multiple regression for the four research 

questions. The data was analyzed based on the raw data obtained from the scores in the pretest 

and posttest. These scores were downloaded from Qualtrics as a comma-separated file and into 

Microsoft Excel. The instrument scores that needed to be reversed, as noted in the instrument 

section, were completed. The data analysis was performed with SPSS 29.0 software to obtain 

both descriptive and inferential statistics. Multiple regression was used to show whether a 

prediction for the dependent variables could be made given the independent variables or 

covariates (Laerd Statistics, 2015). The research questions were consistent with using multiple 

regression for this type of study. Four hypothesis tests were conducted to address the research 

questions. The alpha level for the analysis was  = .05. Although the pretest and posttest 

contained multiple combined instruments, each variable was calculated independently. 

For RQ1a, the dependent variable was stress measured via the PSS-10 instrument as part 

of the posttest. RQ1a was only interested in the data for the control group between the dependent 

variable and the covariate for the level of perceived psychological safety. Therefore, an analysis 

used the control group participants with variables Y, β0, X1, and β1 from the regression equation 

for RQ1 for this research question. The dependent variable for RQ1a was a continuous interval 

measurement and numerical score based on the sum of the PSS-10 as part of the posttest. The 

independent variable for RQ1a was the level of perceived psychological safety measured via the 

PSS instrument as part of the pretest. This independent was a continuous interval measurement 

and numerical score based on the sum of the PSS in the pretest.  

For RQ1b, the dependent variable was stress measured via the PSS-10 instrument as part 

of the posttest. This dependent variable was a continuous interval measurement and numerical 
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score based on the sum of the PSS-10 as part of the posttest. The first independent variable for 

RQ1b was the level of perceived psychological safety measured via the PSS instrument as part of 

the pretest. This independent variable was a continuous interval measurement and numerical 

score based on the sum of the PSS in the pretest. The second independent variable for RQ1b was 

the level of team cohesion measured via the GCS instrument as part of the pretest. This 

independent variable was a continuous interval measurement and numerical score based on the 

sum of the GCS as part of the pretest. The third independent variable for RQ1b was the 

intervention. The control group participants received a ‘0,’ and the treatment group participants 

received a ‘1.’ This independent variable was a nominal categorical measurement with a score 

assigned based on the participant either receiving or not receiving the treatment. The regression 

equation for RQ1 was: 

Y = β0 + β1(X1) + β2(X2) + β3(X3) + e 

Y = stress level posttest 

β0 = intercept 

X1 = pretest of psychological safety 

β1 = coefficient of psychological safety 

X2 = team cohesion 

β2 = coefficient of team cohesion 

X3 = independent variable representing the intervention where X3 = 0 for the control 

group and X3 = 1 for the intervention 

β3 = coefficient of the intervention 

For RQ2a, the dependent variable was perceived psychological safety measured via the 

PSS as part of the posttest. RQ2a was only interested in the data for the control group between 
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the dependent variable and the independent variable for the level of perceived psychological 

safety. Therefore, an analysis used the control group participants with variables Y, β0, X1, and β1 

from the regression equation for RQ2 for this research question. The dependent variable for 

RQ2a was a continuous interval measurement and numerical score based on the sum of the PSS 

as part of the posttest. The independent variable for RQ2a was the level of perceived 

psychological safety measured via the PSS instrument as part of the pretest. This independent 

variable was a continuous interval measurement and numerical score based on the sum of the 

PSS in the pretest. 

For RQ2b, the dependent variable was perceived psychological safety measured via the 

PSS as part of the posttest. This dependent variable was a continuous interval measurement and 

numerical score based on the sum of the PSS in the posttest. The first independent variable for 

RQ2b was the level of perceived psychological safety measured via the PSS instrument as part of 

the pretest. This independent variable was a continuous interval measurement and numerical 

score based on the sum of the PSS in the pretest. The second independent variable for RQ2b was 

the level of team cohesion measured via the GCS instrument as part of the pretest. This 

independent variable was a continuous interval measurement and numerical score based on the 

sum of GCS as part of the pretest. The third independent variable for RQ2b was the intervention. 

The control group participants received a ‘0,’ and the treatment group participants received a ‘1.’ 

This independent variable was a nominal categorical measurement with a score assigned based 

on the participant either receiving or not receiving the treatment. The regression equation for 

RQ2 was: 

Y = β0 + β1(X1) + β2(X2) + β3(X3) + e 

Y = perceived psychological safety posttest 
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β0 = intercept 

X1 = pretest of psychological safety 

β1 = coefficient of psychological safety 

X2 = team cohesion 

β2 = coefficient of team cohesion 

X3 = independent variable representing the intervention where X3 = 0 for the control 

group and X3 = 1 for the intervention 

β3 = coefficient of the intervention 

Appendix M provides an overview of the regression variables. For the data analysis, the 

data was initially screened to determine any missing or erroneous submissions. Next, the 

researcher completed assumption testing for the independence of observations, linear 

relationship between the covariate and dependent variables, homoscedasticity of residuals, no 

multicollinearity, no significant outliers, and residuals being normally distributed (Laerd 

Statistics, 2015). After the assumptions were checked, the statistical significance of the overall 

model of the treatment and covariates was reviewed and based on the reported ANOVA table 

(Laerd Statistics, 2015). As part of the regression analysis, the R2 and adjusted R2 were computed 

to report for effect size. The coefficients table was reviewed to determine the changes in size and 

direction of the dependent variable for a one-unit change in the independent variables. Chapter 

Four reports all the findings of the statistical analysis. 
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CHAPTER FOUR: FINDINGS 

Overview 

The purpose of this quantitative, experimental pretest, posttest control group design was 

to examine whether the level of psychological safety a student arrives with to a high-fidelity 

simulation was predictive of their stress level after the simulation event and their postsimulation 

level of psychological safety. Chapter Four begins with the reintroduction of the study’s research 

questions and null hypotheses. This chapter reports the findings of the data analyses, which 

include descriptive statistics that were relevant to the study. The nominal-level variables were 

reported as frequencies and percentages. The continuous-level data were reported as means and 

standard deviations. To answer the research questions, multiple regression analyses were 

conducted. 

Research Questions 

RQ1a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation stress level be predicted from preexisting levels of perceived psychological 

safety for the control group? 

RQ1b: For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation stress levels, 

controlling for preexisting levels of perceived psychological safety and team cohesion? 

RQ2a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation psychological safety level be predicted from preexisting levels of perceived 

psychological safety for the control group? 
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RQ2b: For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation psychological 

safety, controlling for preexisting levels of perceived psychological safety and team cohesion? 

Null Hypotheses 

The null hypotheses for this study are: 

H01a: For medical students participating in high-fidelity simulation, the use of 

preexisting levels of perceived psychological safety does not significantly predict postsimulation 

stress levels for the control group. 

H01b: For medical students participating in high-fidelity simulation, using a treatment 

providing elements of psychological safety does not significantly predict postsimulation stress 

levels when controlling for preexisting levels of perceived psychological safety and team 

cohesion. 

H02a: For medical students participating in high-fidelity simulation, the use of 

preexisting levels of perceived psychological safety does not significantly predict the 

postsimulation psychological safety level for the control group. 

H02b: For medical students participating in high-fidelity simulation, using a treatment 

providing elements of psychological safety does not significantly predict postsimulation 

psychological safety level when controlling for preexisting levels of perceived psychological 

safety and team cohesion. 

Descriptive Statistics 

The data for the study was obtained via the pretest and posttest surveys to collect the 

variables for the presimulation psychological safety, team cohesion, postsimulation 

psychological safety, and postsimulation stress levels. Both the pretest and posttest surveys 
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collected information for participants’ age, sex, year in medical school, and the number of prior 

simulation participations. The data analysis was completed using the SPSS 29.0 software. A total 

of 116 participants provided consent and responded to the pretest survey questionnaire. Data 

screening showed one participant failed to answer Question 11 on the psychological safety scale 

in the pretest survey. This missing data was managed via the default SPSS setting for list-wise 

deletion. All other questions in both surveys received responses. After the collection of the 

posttest, there was one participant who did not complete the posttest survey. The sample then 

consisted of 115 participants, who provided consent, responded to the pretest survey, and 

responded to the posttest survey. Due to the list-wise deletion of the missing question, the final 

sample had 114 participants. 

The sample consisted of 51 females (44.73%) and 63 males (55.26%). All 114 

participants reported they were first-year medical students. The majority of participants reported 

they had participated in one to five prior simulation events (n = 103, 90.35%), followed by no 

prior simulation events (n = 7, 6.14%), and more than five prior simulation events (n = 4, 

3.51%). The treatment group had 62 participants (54.39%) and the control group had 52 

participants (45.61%). Table 3 presents the frequency and percentages for these nominal 

variables. 

Table 3 

Frequency Table for Sex, Year in School, Number of Simulation, and Group Variables 

Variable n % 

Sex 

Female 

Male 

Year in Medical School 

OMS 1 

OMS 2 

Number of Prior Simulation Events 

None 

One to five 

 

51 

63 

 

114 

0 

 

7 

103 

 

44.73 

55.26 

 

100.00 

0.00 

 

6.14 

90.35 
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Variable n % 

More than five 

Treatment and Control Groups 

Treatment Group 

Control Group 

4 

 

62 

52 

3.51 

 

54.39 

45.61 

Note. Due to rounding errors, percentages may not equal 100%. 

Participants’ age ranged from 21‒37 years-old, with M = 25.30 years and SD = 2.80. The 

summary statistics for age can be found in Table 4. 

Table 4 

Summary Statistics Table for Age 

Variable n Min Max M SD 

Age 114 21 37 25.30 2.78 

 

The four scores that were collected from the instruments in the pretest and posttest were 

summed for a total score in each as previously described in Chapter Three and with one 

exception noted for the psychological safety scale. The PSHFS scale was developed to show a 

higher level of psychological safety in simulation being represented by a higher score (Park & 

Kim, 2021). Park and Kim (2021) noted in their research that during the scale’s development, 

they utilized ‘1 = Strongly Disagree’ and ‘5 = Strongly Agree’ as measurements. Additionally, 

the initial plan was to score items 12 and 13 in reverse because they were positively phrased. For 

the current study, the researcher collected data in the same manner; however, when calculating 

the scores, it was discovered that scoring in the manner described would lead to higher scores 

representing lower levels of psychological safety. For example, the first question was, “I feel 

frozen in place due to being nervous during the simulation.” To answer this question as ‘strongly 

agree’ would lead one to reasonably believe they have a lower level of psychological safety. 

Therefore, in the final analysis, all items, except items 12 and 13, were reverse-scored to permit a 

higher score to represent a higher level of psychological safety. 
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The pretest psychological safety score was M = 47.37 and SD = 8.99. The pretest group 

cohesive score was M = 28.15 and SD = 4.56. The posttest psychological safety score was M = 

49.89 and SD = 9.07. The posttest stress score was M = 14.90 and SD = 5.52. The summary 

statistics for these scores can be found in Table 5. The correlation table for the instrument results 

can be found in Table 6. 

Table 5 

Summary Statistics Table for Pretest and Posttest Instruments 

Variable n Min Max M SD 

Pretest Psychological Safety Scale 114 23 69 47.39 9.03 

Pretest GCS 115 8 35 28.15 4.56 

Posttest Psychological Safety Scale 115 30 68 49.89 9.07 

Posttest PSS 115 3 26 14.90 5.52 

Note. Only 114 participants were used in the analyses. 

 

Table 6 

Correlation Table for Pretest and Posttest Instruments 

Variable PS 

Pretest 

GCS 

Pretest 

PS 

Posttest 

Stress Posttest 

Pretest Psychological Safety Scale 1.00 .31* .75* -.51* 

Pretest GCS .31* 1.00 .31* -.22** 

Posttest Psychological Safety Scale .75* .31* 1.00 -.50* 

Posttest PSS -.51* -.22** -.50* 1.00 

Note. *p < .001, **p < .01 

 

A post hoc power analysis was performed by using G*Power version 3.1.9.7 to determine 

whether the sample size of the study met the required sample size to achieve 80% power to 

detect a medium effect at an alpha level of .05. The sample size of 114 for three predictor 

variables for a multiple regression was used to test RQ1b and RQ2b. The sample size of 52 for 

one predictor variable for a multiple regression was used to test RQ1a and RQ2a. Table 7 

outlines the post hoc power for all four models. 
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Table 7 

Post Hoc Power Analysis for Models 

Regression Model Df Predictors Power 

RQ1a 50 1 .99 

RQ1b 110 3 .99 

RQ2a 50 1 .99 

RQ2b 110 3 .99 

Note. Df = degrees of freedom 

 

Results 

Hypotheses 

This study had four null hypotheses to test to address the research questions. The first 

null hypothesis for each of the research questions specifically isolated the control group. 

Therefore, the null hypothesis in H01a and H02a only used the participants in the control group in 

the analysis. 

Null Hypothesis H01a 

RQ1a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation stress level be predicted from preexisting levels of perceived psychological 

safety for the control group? 

A multiple regression was run to predict postsimulation stress levels from presimulation 

psychological safety scores using only control group participants (n = 52). The regression 

equation for RQ1a was: 

Y = β0 + β1(X1) + e 

Y = stress level posttest 

β0 = intercept  

X1 = pretest of psychological safety 

β1 = coefficient of psychological safety 
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Assumption testing and data screening was performed as outlined by Laerd Statistics 

(2015). There was linearity as assessed by partial regression plots and a plot of studentized 

residuals against the predicted values (see Figure 1). There was independence of residuals, which 

was assessed by a Durbin-Watson statistic of 1.994. There was homoscedasticity assessed by 

visual inspection of a plot of studentized residuals versus the unstandardized predicted values 

(see Figure 1). Because there was only one predictor variable in this research question, 

multicollinearity was not reviewed. There were no studentized deleted residuals greater than 

three standard deviations, no leverage values that were greater than 0.2, and no Cook’s distances 

above one. The assumption of normality was met and assessed by a P-P scatterplot (see Figure 

2). Table 8 presents a summary of the multiple regression analysis. 

Figure 1 

Linearity for Null Hypothesis H01a 
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Figure 2 

Assumption of Normality for Null Hypothesis H01a 

 
 

The model described by the regression equation is statistically significant, F (1, 50) = 

25.44, p = <.001, which indicated there was a significant relationship between a participant’s 

presimulation psychological safety and their postsimulation stress level. The alpha level was set 

at p = .05 The adjusted R2 = .324, indicating 32.4% of the variance in postsimulation stress level 

could be explained by the participant’s presimulation psychological safety level. R2 for the 

overall model was 33.7% with an adjusted R2 of 32.4%, which is a medium effect size (Cohen, 

1988). The null hypothesis for RQ1a (H01a) was rejected. 
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Table 8 

Multiple Regression Results for Stress Level for Control Group 

Postsimulation Stress Level B 95% CI for B SE B ß R2 Adj. R2 

  LL UL     

Model      .34 .32 

Constant 29.01* 23.42 34.61 2.78    

Presimulation Psychological Safety -.30* -.41 -.18 .06 -.58*   

Note. Model = “Enter” method in SPSS statistics; B = unstandardized regression coefficient; CI 

= confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of coefficient; ß 

= standardized coefficient; R2 = coefficient of determination; Adj. R2 = adjusted coefficient of 

determination. *p < .001. 

The model intercept (ß0 = 29.01) means that the expected score for postsimulation stress 

levels for a participant was 29.01 when the presimulation psychological safety score was zero. 

The coefficient on presimulation psychological safety (ß1 = -.30) means that a participant’s score 

for postsimulation stress level will decrease by 0.30 for each additional one-point rise in their 

presimulation psychological safety. 

Null Hypothesis H01b 

RQ1b: For medical students participating in a high-fidelity simulation, what affect does a 

treatment providing elements of psychological safety have on postsimulation stress levels, 

controlling for preexisting levels of perceived psychological safety and team cohesion? 

A multiple regression was run to predict postsimulation stress levels from presimulation 

psychological safety, group cohesion, and receiving a treatment of psychological safety during 

the prebriefing using both treatment and control group participants (n = 114). The regression 

equation for RQ1b was: 

Y = β0 + β1(X1) + β2(X2) + β3(X3) + e 

Y = stress level posttest 
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β0 = intercept 

X1 = pretest of psychological safety 

β1 = coefficient of psychological safety 

X2 = team cohesion 

β2 = coefficient of team cohesion 

X3 = intervention where X3 = 0 for the control group and X3 = 1 for the intervention 

β3 = coefficient of the intervention 

Assumption testing and data screening was performed as outlined by Laerd Statistics 

(2015). There was linearity as assessed by partial regression plots and a plot of studentized 

residuals against the predicted values (see Figure 3). There was independence of residuals, which 

was assessed by a Durbin-Watson statistic of 2.437. There was homoscedasticity assessed by 

visual inspection of a plot of studentized residuals versus the unstandardized predicted values 

(see Figure 3). No evidence of multicollinearity was found, as tested by a VIF value of 1.11 for 

psychological safety, 1.12 for group cohesion, and 1.02 for the intervention. There were no 

studentized deleted residuals greater than three standard deviations, no leverage values that were 

greater than 0.2, and no Cook’s distances above one. The assumption of normality was met and 

assessed by a P-P scatterplot (see Figure 4). Table 9 has a summary of the multiple regression 

analysis. 
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Figure 3 

Linearity for Null Hypothesis H01b 

 
Figure 4 

Assumption of Normality for Null Hypothesis H01b 
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The model described by the regression equation is statistically significant, F (3, 110) = 

12.90, p = <.001, which indicated a participant’s presimulation psychological safety, group 

cohesion, and receiving treatment of psychological safety during the prebriefing was predictive 

of their postsimulation stress level. The alpha level was set at p = .05 The adjusted R2 = .240, 

indicating 24.0% of the variance in postsimulation stress level could be explained by the 

participant’s presimulation psychological safety level. R2 for the overall model was 26.0% with 

an adjusted R2 of 24.0%, which is a small effect size (Cohen, 1988). The null hypothesis for 

research question 1b (H01b) was rejected. However, the beta coefficients for each of the 

predictor variables were not all significant. The beta coefficient for the treatment/control group 

was -.25 (p = .78), and the beta coefficient for the group cohesion was -.08 (p = .45). The beta 

coefficient for presimulation psychological safety was -.29 (p < .001). 

Table 9 

Multiple Regression Results for Stress Level 

Note. Model = “Enter” method in SPSS statistics; B = unstandardized regression coefficient; CI 

= confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of coefficient; ß 

= standardized coefficient; R2 = coefficient of determination; Adj. R2 = adjusted coefficient of 

determination. *p < .001. 

The model intercept (ß0 = 30.94) means that the expected score for postsimulation stress 

levels for a participant is 30.94 when the presimulation psychological safety score and group 

cohesion score was zero and did not receive the intervention. The coefficient on presimulation 

Postsimulation Stress Level B 95% CI for B SE B ß R2 Adj. R2 

  LL UL     

Model      .26 .24 

Constant 30.94* 24.59 37.29 3.20    

Presimulation Psychological Safety -.29* -.39 -.19 .05 -.48*   

Group Cohesion -.08 -.29 .13 .10 -.07   

Treatment / Control Group -.25 -2.04 1.54 .90 -.02   
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psychological safety (ß1 = -.29) means that a participant’s score for postsimulation stress level 

will decrease by 0.29 for each additional one-point rise in their presimulation psychological 

safety, all else equal. The coefficient on group cohesion (ß2 = -.08) means that a participant’s 

score for postsimulation stress level will decrease by 0.08 for each additional one-point rise in 

their group cohesion score, all else equal. 

Null Hypothesis H02a 

RQ2a: For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation psychological safety level be predicted from preexisting levels of perceived 

psychological safety for the control group? 

A multiple regression was run to predict postsimulation stress levels from presimulation 

psychological safety scores using only the control group participants (n = 52). The regression 

equation for RQ2a was: 

Y = β0 + β1(X1) + e 

Y = perceived psychological safety posttest 

β0 = intercept 

X1 = pretest of psychological safety 

β1 = coefficient of psychological safety 

Assumption testing and data screening was performed as outlined by Laerd Statistics 

(2015). There was linearity as assessed by partial regression plots and a plot of studentized 

residuals against the predicted values (see Figure 5). There was independence of residuals, which 

was assessed by a Durbin-Watson statistic of 1.456. There was homoscedasticity assessed by 

visual inspection of a plot of studentized residuals versus the unstandardized predicted values 

(see Figure 5). Because there was only one predictor variable in this research question, 
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multicollinearity was not reviewed. There were no leverage values that were greater than 0.2 and 

no Cook’s distances above one. There was one studentized deleted residual that was greater than 

three standard deviations, but the data was maintained because the Cook’s distance and leverage 

points were also larger in the overall data set. The assumption of normality was met and assessed 

by a P-P scatterplot (see Figure 6). Table 10 presents a summary of the multiple regression 

analysis. 

Figure 5 

Linearity for Null Hypothesis H02a 
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Figure 6 

Assumption of Normality for Null Hypothesis H02a 

 
The model described by the regression equation is statistically significant, F (1, 50) = 

86.87, p = <.001, which indicated there was a significant relationship between a participant’s 

presimulation psychological safety and their postsimulation stress level. The alpha level was set 

at p = .05. The adjusted R2 = .627, indicating 62.7% of the variance in postsimulation stress level 

could be explained by the participant’s presimulation psychological safety level. R2 for the 

overall model was 63.5% with an adjusted R2 of 62.7%, which is a large effect size (Cohen, 

1988). The null hypothesis for research question 2a (H02a) was rejected. 
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Table 10 

Multiple Regression Results for Postsimulation Psychological Safety for Control Group 

Postsimulation Psychological Safety B 95% CI for B SE B ß R2 Adj. R2 

  LL UL     

Model      .64 .63 

Constant 12.71* 4.79 20.64 3.94    

Presimulation Psychological Safety .78* .61 .94 .08 .80*   

Note. Model = “Enter” method in SPSS statistics; B = unstandardized regression coefficient; CI 

= confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of coefficient; ß 

= standardized coefficient; R2 = coefficient of determination; Adj. R2 = adjusted coefficient of 

determination. *p < .001. 

The model intercept (ß0 = 12.71) means that the expected score for postsimulation 

psychological safety was 12.71 when the presimulation psychological safety score was zero. The 

coefficient on presimulation psychological safety (ß1 = .78) means that a participant’s score for 

postsimulation psychological safety will increase by 0.78 for each additional one-point rise in 

their presimulation psychological safety. 

Null Hypothesis H02b 

RQ2b: For medical students participating in a high-fidelity simulation, what affect does a 

treatment providing elements of psychological safety have on postsimulation psychological 

safety, controlling for preexisting levels of perceived psychological safety and team cohesion? 

A multiple regression was run to predict postsimulation stress levels from presimulation 

psychological safety, group cohesion, and receiving a treatment of psychological safety during 

the prebriefing using both treatment and control group participants (n = 114). The regression 

equation for RQ2 was: 

Y = β0 + β1(X1) + β2(X2) + β3(X3) + e 

Y = perceived psychological safety posttest 
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β0 = intercept 

X1 = pretest of psychological safety 

β1 = coefficient of psychological safety 

X2 = team cohesion 

β2 = coefficient of team cohesion 

X3 = intervention where X3 = 0 for the control group and X3 = 1 for the intervention 

β3 = coefficient of the intervention 

Assumption testing and data screening was performed as outlined by Laerd Statistics 

(2015). There was linearity as assessed by partial regression plots and a plot of studentized 

residuals against the predicted values (see Figure 7). There was independence of residuals, which 

was assessed by a Durbin-Watson statistic of 1.939. There was homoscedasticity assessed by 

visual inspection of a plot of studentized residuals versus the unstandardized predicted values 

(see Figure 7). No evidence of multicollinearity was found, as tested by a VIF value of 1.11 for 

psychological safety, 1.12 for group cohesion, and 1.02 for the intervention. There were no 

leverage values that were greater than 0.2 and no Cook’s distances above one. There was one 

studentized deleted residual that was greater than three standard deviations, but the data was 

maintained because the Cook’s distance and leverage points were also larger in the overall data 

set. The assumption of normality was met and assessed by a P-P scatterplot (see Figure 8). Table 

11 presents a summary of the multiple regression analysis. 
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Figure 7 

Linearity for Null Hypothesis H02b 

 
 

Figure 8 

Assumption of Normality for Null Hypothesis H02b 
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The model described by the regression equation is statistically significant, F (3, 110) = 

47.14, p = <.001, which indicated a participant’s presimulation psychological safety, group 

cohesion, and receiving treatment of psychological safety during the prebriefing was predictive 

of their postsimulation psychological safety level. The alpha level was set at p = .05. The 

adjusted R2 = .551, indicating 55.1% of the variance in postsimulation psychological safety level 

could be explained by the participant’s presimulation psychological safety level. R2 for the 

overall model was 56.2% with an adjusted R2 of 55.1%, which is a large effect size (Cohen, 

1988). The null hypothesis for research question 2b (H02b) was rejected. However, the beta 

coefficients for each of the predictor variables were not all significant. The beta coefficient for 

the treatment/control group was .61 (p = .60), and the beta coefficient for the group cohesion was 

.16 (p = .23). The beta coefficient for presimulation psychological safety was .72 (p < .001). 

Table 11 

Multiple Regression Results for Postsimulation Psychological Safety 

Postsimulation Psychological Safety B 95% CI for B SE B ß R2 Adj. R2 

  LL UL     

Model      .56 .55 

Constant 10.81* 2.66 18.96 4.11    

Presimulation Psyc. Safety .72* .59 .85 .07 .71*   

Group Cohesion .16 -.10 .43 .13 .08   

Treatment / Control Group -.61 -1.69 2.90 1.16 .03   

Note. Model = “Enter” method in SPSS statistics; B = unstandardized regression coefficient; CI 

= confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of coefficient; ß 

= standardized coefficient; R2 = coefficient of determination; Adj. R2 = adjusted coefficient of 

determination. *p < .001. 

The model intercept (ß0 = 10.81) means that the expected score for postsimulation 

psychological safety levels for a participant was 10.81 presimulation psychological safety score 

and group cohesion score was zero and did not receive the intervention. The coefficient on 
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presimulation psychological safety (ß1 = .72) means that a participant’s score for postsimulation 

psychological safety level will increase by 0.72 for each additional one-point rise in their 

presimulation psychological safety, all else equal. The coefficient on group cohesion (ß2 = .16) 

means that a participant’s score for postsimulation stress level will increase by 0.16 for each 

additional one-point rise in their group cohesion score, all else equal. 

Summary 

The purpose of this quantitative, experimental pretest, posttest control group design was 

to examine whether the level of psychological safety a student arrives with to a high-fidelity 

simulation was predictive of their stress level after the simulation event and their postsimulation 

level of psychological safety. For the 114 participants in this study, the multiple regression 

analysis rejected all four of the null hypotheses, and the models were significant predictors for 

the dependent variables. For RQ1a, presimulation psychological safety was a significant 

predictor of postsimulation stress levels (β1 = -.30, p < .001) in the control group. The predictor 

variable of presimulation psychological safety explained 33.7% of the variability of the 

dependent variable post simulation stress levels. For RQ1b, presimulation psychological safety 

was a significant predictor (β1 = -.29, p < .001) of post simulation stress levels. Both team 

cohesion and the intervention were not significant predictors in the model. All the predictor 

variables of presimulation psychological safety, team cohesion, and the intervention explained 

26.0% of the variability of the dependent variable post simulation stress levels. For RQ2a, 

presimulation psychological safety was a significant predictor of postsimulation psychological 

safety (β1 = -.30, p < .001) in the control group. The predictor variable of presimulation 

psychological safety explained 63.5% of the variability of the dependent variable post simulation 

psychological safety. For RQ2b, presimulation psychological safety was a significant predictor 
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(β1 = .72, p < .001) of post simulation psychological safety. Both team cohesion and the 

intervention were not significant predictors in the model. All the predictor variables of 

presimulation psychological safety, team cohesion, and the intervention explained 56.2% of the 

variability of the dependent variable post simulation psychological safety. The next chapter 

examines the findings for these data analyses in connection with the literature. 
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CHAPTER FIVE: CONCLUSIONS 

Overview 

This study investigated the ability of the presimulation psychological safety level of 

medical students to predict their postsimulation stress and psychological safety levels. These 

levels were analyzed when controlling for and considering the intervention of establishing 

psychological safety in the prebriefing phase of a simulation and team cohesion. This chapter 

includes a discussion of the results, implications, limitations of the research, and 

recommendations for future research. 

Discussion 

The purpose of this quantitative, experimental pretest, posttest control group design was 

to examine whether the level of psychological safety a student arrives with to a high-fidelity 

simulation is predictive of their stress and psychological safety levels after a simulation. The 

study included an intervention of providing the components, as outlined in the literature, for 

establishing psychological safety during the prebriefing phase of the simulation (Turner & 

Harder, 2018). Importantly, Turner and Harder (2018) suggested that all these components were 

necessary to establish psychological safety and failing to provide all of them was likely to 

change a simulation participant’s perceived presence of psychological safety in the learning 

environment. Furthermore, the prebriefing phase has been assessed by industry leaders, such as 

the INACSL, as a critical function in the simulation experience despite confusion about its 

benefits, capabilities, and utility (Ludlow, 2021; Potter et al., 2022). There are citations stating 

the imperative nature of the prebriefing phase as the central element in establishing 

psychological safety’s foundation in a simulation learning event (Kostovich et al., 2020). In 

opposition, there are also citations saying the prebriefing phase may not be a foundational aspect 
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of a simulation experience (Dileone et al., 2020). These ideas are then further confounded with 

recent research suggesting psychological safety likely originates and exists outside of the 

simulation center (Purdy et al., 2022). These concepts combined with my experiences in 

developing high-fidelity simulations created the basis for the current study. 

Research Question 1a 

RQ1a. For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation stress level be predicted from preexisting levels of perceived psychological 

safety for the control group? 

This research question sought to answer the extent that postsimulation stress levels could 

be predicted from preexisting levels of perceived psychological safety for the control group. For 

this study, the treatment group received all the components of psychological safety and the 

control group received only part of the components of psychological safety in the prebriefing 

phase. The rationale for this research question was to determine if the level of psychological 

safety a participant in the control group had prior to the simulation could predict their 

postsimulation stress level. Participants in the control group had not been provided all the 

elements of psychological safety during the prebriefing phase of their simulation experience (see 

Table 1). 

A multiple linear regression analysis addressed this research question and tested the null 

hypothesis that a participant’s preexisting psychological safety level does not predict their 

postsimulation stress level when not receiving all the components of psychological safety during 

the prebrief. The results of the model were significant to reject the null hypothesis (H01a). This 

suggests the level of psychological safety a medical student has a week prior to a simulation 

event is likely a predictor of the postsimulation stress level when they receive an ineffective or 
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incomplete simulation event prebriefing to establish psychological safety. This also suggests that 

the psychological safety established either within the individual or provided by the environment 

outside the simulation of that day is a significant predictor of a participant’s level of stress after a 

simulation. 

The results of the regression analysis for this research question were that higher levels of 

preexisting psychological safety predicted lower post simulation stress levels for the control 

group. This suggests a change from the Turner and Harder (2018) concept analysis that 

purported students who did not receive all the elements of psychological safety during the 

prebriefing would not establish psychological safety. Conversely, this finding aligns with Purdy 

et al. (2022) suggesting psychological safety is linked with real-world events rather than being 

limited to simulation education-based learning the student is about to attend. The results 

suggested that antecedents of psychological safety may reduce stress without additional 

intervention from the facilitator. This could include a substantial number of items related to the 

culture of the medical school, self-efficacy, team efficacy, personality, resilience, or even the 

individual’s current emotional state. The emotional state plays an important role in the cognitive 

resources available to a learner since there is a lower limit to how much stress can be controlled 

in a simulation (Lajoie et al., 2021; Nachiappan et al., 2020; Stecz et al., 2021). Externally to the 

participant, there may be other elements, including the other participants, which may change the 

state of psychological safety despite strong safety measures put in place during the prebriefing 

phase (Klenke-Borgmann et al., 2022). Essentially, the antecedents that establish psychological 

safety outside the simulation center environment are very complex, but they are noteworthy as 

elements that may change psychological safety levels before the prebriefing phase of a 

simulation-based learning event. 
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Because there was only one predictor variable in this research question, the correlation 

was also observed. The Pearson Correlation between presimulation psychological safety and 

poststimulation stress levels indicated a statistically significant, strong negative correlation, r(52) 

= -.581, p < .001 (Cohen, 1988). 

Research Question 1b 

RQ1b. For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation stress levels, 

controlling for preexisting levels of perceived psychological safety and team cohesion? 

The purpose of this question was to explore whether participants receiving the 

experimental treatment of psychological safety would explain additional variance in the outcome 

measure of stress when controlling for team cohesion and presimulation psychological safety. 

Based on previous research, the assumption would be that providing all the elements of 

psychological safety, given to the treatment group during the prebriefing, would improve the 

level of psychological safety for participants (Leigh & Steuben, 2018; McDermott et al., 2021; 

Turner & Harder, 2018). If this were the outcome, one would expect the intervention to be a 

significant predictor. Additionally, because of the positive correlation between psychological 

safety and team cohesion, team cohesion should contribute to or amplify psychological safety in 

the predictive model (Appelbaum et al., 2020). 

A multiple linear regression analysis addressed this research question and tested the null 

hypothesis that a participant receiving a treatment providing elements of psychological safety did 

not predict their simulation stress level when controlling for preexisting levels of perceived 

psychological safety and team cohesion. The overall model was significant, so the null 

hypothesis was rejected (H01b). While the model was overall significant, the intervention of 



114 

 

receiving all the elements of psychological safety was not a significant predictor of 

postsimulation stress levels. This appears to contradict Turner and Harder’s (2018) concept 

analysis, that failure to provide all the elements of psychological safety during the prebriefing 

may not fully establish psychological safety for a simulation. One consideration to note may be 

the dosage of psychological safety provided during the intervention was insufficient, or 

something within the inherent environment for the participants at the school resulted in the 

intervention not being strong enough to change their postsimulation stress levels. However, the 

results showed that the preexisting level of psychological safety was predictive of stress without 

the dosage of psychological safety provided by the intervention. As for team cohesion, 

Appelbaum et al.’s (2020) research was supported because team cohesion and presimulation 

psychological safety were significantly correlated (r = .31, p < .001), which showed a moderate 

effect (Cohen, 1988). 

These results suggest psychological safety levels are more predictive of postsimulation 

stress levels than team cohesion, or that team cohesion is not a good measure for predicting how 

much stress a participant has at the end of a simulation event. Kakar (2018) found cohesive 

teams generally had less anxiety, so to answer the effect of team cohesion on stress a stepwise 

regression was performed. This analysis was done to provide additional insight into the 

relationships of the variables. The results showed team cohesion was a significant predictor of 

postsimulation stress levels (β = -.26, p = .02) when not controlling for presimulation 

psychological safety. The variance explained for postsimulation stress levels by group cohesion 

was 4.8% (R2 = .048, adjusted R2 = .040), but the total variance explained for postsimulation 

stress levels increased to 26.0% (R2 = .260, adjusted R2 = .246) when considering both team 
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cohesion and presimulation psychological safety. This means presimulation psychological safety 

accounted for 21.2% of the variation in postsimulation stress levels. 

Research Question 2a 

RQ2a. For medical students participating in a high-fidelity simulation, to what extent can 

the postsimulation psychological safety level be predicted from preexisting levels of perceived 

psychological safety for the control group? 

This research question sought to answer the extent that postsimulation psychological 

safety could be predicted from preexisting levels of perceived psychological safety for the 

control group. For this study, the treatment group received all the components of psychological 

safety and the control group received only part of the components of psychological safety in the 

prebriefing phase. The rationale for this research question was to determine whether the level of 

psychological safety a participant had prior to the simulation could predict their postsimulation 

psychological safety level when they had not been provided all the elements of psychological 

safety at the start of their simulation experience. 

A multiple linear regression analysis addressed this research question and tested the null 

hypothesis that a participant’s preexisting psychological safety level did not predict their 

postsimulation psychological safety level when not receiving all the components of 

psychological safety during the prebrief. The results were significant to reject the null hypothesis 

(H02a). This suggests that the level of psychological safety a medical student had a week prior to 

a simulation event was likely a predictor of the postsimulation psychological safety level when 

they received an ineffective or incomplete simulation event prebriefing to establish 

psychological safety. This finding suggests the prebriefing phase providing ineffective 

psychological safety could still predict postsimulation psychological safety and further supports 
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the concept that the benefits of the prebriefing phase of simulation were not well-defined 

(Ludlow, 2021; Potter et al., 2022). This finding also supports Potter et al. (2022) by suggesting 

that preparation, or things completed outside a simulation, are likely to lead to more effective 

learning. As such, the level of psychological safety a student has during a simulation may be 

established outside the simulation learning environment. 

Because there was only one predictor variable in this research question, the correlation 

was also observed. The Pearson Correlation between presimulation psychological safety and 

poststimulation stress levels indicated a statistically significant, strong positive correlation, r(52) 

= .797, p < .001 (Cohen, 1988). 

Research Question 2b 

RQ2b. For medical students participating in a high-fidelity simulation, what effect does a 

treatment providing elements of psychological safety have on postsimulation psychological 

safety, controlling for preexisting levels of perceived psychological safety and team cohesion? 

This research question expanded upon the predictive model for postsimulation 

psychological safety levels from participants receiving the treatment of being provided the 

elements of psychological safety during the prebriefing, their perception of team cohesion before 

starting the simulation, and their preexisting levels of perceived psychological safety. The 

purpose of this question was to explore whether participants receiving all the elements of 

psychological safety would add to the predictive model while controlling for team cohesion. 

Based on previous research, the assumption was that providing all these elements, given to the 

treatment group, during the prebriefing would improve the level of psychological safety for 

participants (Leigh & Steuben, 2018; McDermott et al., 2021; Turner & Harder, 2018). 

Additionally, because of the direct correlation between psychological safety and team cohesion, 
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team cohesion should have contributed to or amplified psychological safety in the predictive 

model (Appelbaum et al., 2020). 

A multiple linear regression analysis addressed this research question and tested the null 

hypothesis that a participant receiving a treatment providing elements of psychological safety did 

not predict their simulation stress level when controlling for preexisting levels of perceived 

psychological safety and team cohesion. The results were significant to reject the null hypothesis 

(H02b). While the model was overall significant, the intervention of receiving all the elements of 

psychological safety was not a significant predictor of postsimulation psychological safety 

levels. This appears to contradict Turner and Harder’s (2018) concept analysis that a failure to 

provide all the elements of psychological safety during the prebriefing may not fully establish 

psychological safety for a simulation. The results demonstrated that the level of psychological 

safety a participant enters with at the beginning of the simulation was predictive of their 

postsimulation psychological safety level. The dosage of the intervention did not contribute as a 

significant predictor of postsimulation psychological safety, but it may be related to the medical 

school creating a culture of sustained psychological safety that the dosage was again ineffective 

in changing postsimulation psychological safety. 

The results show that team cohesion was not a significant predictor of postsimulation 

psychological safety. At first thought, this would seem to be contrary to Appelbaum et al.’s 

(2020) argument, namely, that team cohesion and psychological safety are positively correlated. 

However, a Pearson’s correlation of presimulation psychological safety and group cohesion had 

a moderate positive correlation of r = .31, p < .001 (Cohen, 1988). This aligns with Appelbaum 

et al.’s (2020) theory. It is interesting that the two variables were significantly correlated, yet 

team cohesion was not a significant predictor of postsimulation psychological safety. To address 
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this theory and to better understand the relationships between the variables, a stepwise regression 

was done. The stepwise regression showed team cohesion was a significant predictor of 

postsimulation psychological safety (β = .62, p < .001) when not controlling for presimulation 

psychological safety. The variance explained for postsimulation stress levels by group cohesion 

was 9.5% (R2 = .095, adjusted R2 = .087), but the total variance explained for postsimulation 

psychological safety increased to 56.1% (R2 = .561, adjusted R2 = .553) when considering both 

team cohesion and presimulation psychological. This means presimulation psychological safety 

accounted for 46.6% of the variation in postsimulation psychological safety. 

Implications 

The nature of a simulation-based learning environment has often set up the prebriefing 

phase as a point when a safe environment, or the safe container, is created (Lateef, 2020; 

Rudolph et al., 2014). However, recent studies have pointed to the complex nature of 

psychological safety as a construct, and there appears to be only limited agreement as to the 

elements (Tsuei et al., 2019). The INACSL and SSH have defined psychological safety and 

researchers have sought to develop the elements to establish it at the start of a simulation (Leigh 

& Steuben, 2018; McDermott et al., 2021; Turner & Harder, 2018). These elements remain the 

industry standard for training learners in healthcare simulation while the problems with 

prebriefing and the transactional nature of psychological safety have been noted by researchers 

(El Hussein et al., 2021; Purdy et al., 2022). It is the complexity of how psychological safety is 

developed and how the prebriefing phase should be conducted, which prompted the current 

study. The intricacy of whether the traditional prebriefing phase of simulation could establish 

psychological safety was the foundation for the current study. This research has examined how 

the perceived level of psychological safety a student has before a simulation-based learning 
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event could predict their levels of stress and psychological safety following the simulation. This 

prediction model also considered the predictive ability of an intervention of providing 

psychological safety during a prebriefing and team cohesion on the outcome. 

Psychological Safety Predicting Stress 

The results of this study indicated that presimulation psychological safety was a predictor 

of postsimulation stress levels. These results were also seen when isolating those participants in 

the control group. The results showed a moderate negative relationship indicating that as 

psychological safety increased before a simulation event, there was a reduction in postsimulation 

stress. These findings were consistent with Purdy et al. (2022), which found the existence of 

psychological safety was likely outside the simulation environment and may be bi-directional in 

its influence. The findings were also consistent with El Hussein et al. (2021) and Ludlow (2021), 

which found the role and delivery of the prebriefing contributing to positive outcomes, such as a 

reduction in stress, were inconsistent and inadequately understood. 

Conversely, the results of this study contradicted the finding of many researchers, 

suggesting that giving or demonstrating certain elements or attributes of psychological safety had 

the capability to establish psychological safety during the prebriefing phase (Leigh & Steuben, 

2018; McDermott et al., 2021; Turner & Harder, 2018). The current study found that participants 

who received the intervention did not significantly change the prediction of their stress level after 

a simulation event. Essentially, treatment group participants did not significantly predict their 

postsimulation stress level better than control group participants. This was also true when 

controlling for team cohesion in the predictive model. If psychological safety has the purpose of 

helping learners to manage their stress during simulation-based learning, which then improves 
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performance (Kim et al., 2020), then the elements of psychological safety provided no greater 

advantage than to those who only received some of the elements. 

The failure of team cohesion to be a significant predictor for postsimulation stress level 

may be contradictory to how team environments have improved both an individual’s self-

efficacy and psychological safety (Appelbaum et al., 2020; McClintock et al., 2022). This may 

be explainable when considering the current research was measuring team cohesion as a 

predictor of postsimulation stress levels, which was not found in the literature. However, due to 

the direct correlation between psychological safety and team cohesion, and the relationship 

established in this study for psychological safety and stress, it seemed intuitive that team 

cohesion may be a predictor of stress. Such evidence was seen when considering psychological 

safety as an antecedent to performance (Edmondson & Lei, 2014), and team cohesion creating an 

environment of psychological safety to encourage better performance by individuals being 

accountable to their team (Kim et al., 2020). Since participants were randomly assigned to their 

simulation groups, the overall intrinsic demands placed on them by participating in a simulation 

event may not have permitted team cohesiveness to adequately develop (Joseph et al., 2022). 

Effect of Preexisting Psychological Safety Predicting Psychological Safety 

The results of this study suggested that presimulation psychological safety was a 

predictor of postsimulation psychological safety levels. The data showed a strong positive 

relationship indicating that higher levels as psychological safety before a simulation event 

resulted in higher levels of psychological safety after the simulation. These findings supported 

Dileone et al. (2020), who challenged whether the prebriefing phase had to be a foundational 

aspect of the simulation experience. Although the intervention failed to cause a significant 

change between preexisting and postsimulation psychological safety levels, it is noteworthy to 
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consider the intervention. While Turner and Harder’s (2018) concept analysis may imply that all 

the elements for creating psychological safety were equally relevant, certain elements may be 

more important for creating or increasing the dosage of psychological safety in different 

individuals. For example, the control group did not receive orientation to the room or a 

reinforcement of the fictional contract by reminding the participants they could make a mistake 

without consequences. As discussed, if the overarching environment naturally emphasized an 

ability to make a mistake without consequences, leaving this element out of the prebriefing may 

not provide an additional dosage of psychological safety. If the intervention in this study had 

changed the elements withheld from the control group, such as providing the objectives and 

expectation, the dosage between the control group and treatment group may have provided a 

significant change in the effect of the treatment. 

 The presimulation psychological safety levels were predictive of the postsimulation 

safety levels, and there was also an increase in the mean of psychological safety from 

presimulation (M = 47.39, SD = 9.03) to postsimulation (M = 49.82, SD = 9.08). A post hoc 

paired samples t test was completed to determine whether this increase was significant. The 

increase was significant (t = 4.025, p < .001) with a small effect (d = .377) (Cohen, 1988). These 

results occurred even though participants were across several different simulation rooms, with 

different facilitators, and at different times of the day. This could be important because 

conditions of the simulation, location, and time have previously been shown to play a pivotal 

role in the state of psychological safety when a student arrives for a simulation-based event 

(Ajjawi et al., 2022). 

Unlike the prediction model related to stress, this predictive model was measuring 

psychological safety on both sides of an intervention of providing psychological safety during 
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the prebriefing phase of a simulation event. These results appear to be contrary to the concept 

analysis developed by Turner and Harder (2018). This study used the concept analysis 

constructed model and borderline cases to provide the intervention where the treatment group 

received the model case, and the control group received the borderline case (Turner & Harder, 

2018). Recall the model case included the five elements of establishing psychological safety and 

included having a qualified facilitator, preparation, being provided the objectives and 

expectations, orientation to the simulation space, and being reminded they could make a mistake 

without consequences (Turner & Harder, 2018). The borderline case only had three elements and 

include having a qualified facilitator, preparation, and being provided the objectives and 

expectations (Turner & Harder, 2018). Because the predictive model showed treatment with the 

model case did not significantly predict the postsimulation level, one may opine that merely the 

presence of psychological safety before the simulation aligns with Kostovich et al. (2020). 

Kostovich et al. (2020) stated the facilitator must ensure psychological safety was present at the 

prebriefing and suggested the facilitator would monitor psychological safety levels. All these 

thoughts in combination may imply facilitators should look for the presence of psychological 

safety versus trying to establish it during the prebriefing. Some of the literature suggested verbal 

and non-verbal cues provided by participants, such as no eye contact with the facilitator, 

defensive posturing, argumentative or disruptive language, or even nervous or inappropriate 

laughter may be signs that a learner lacked psychological safety (Kostovich et al., 2020; 

McDermott et al., 2021). If these cues were discovered by a facilitator, additional dosages of 

psychological safety may need to be provided. 

This predictive model also did not find team cohesion as a significant predictor of 

postsimulation psychological safety. However, the positive correlation found in the current study 
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confirmed Appelbaum et al.’s (2020) argument that team cohesion and psychological safety were 

correlated. While team cohesion was found to be correlated in the current study with 

psychological safety, it was not a significant predictor of psychological safety, which the current 

study added as more information to the relationships between stress, psychological safety, and 

team cohesion. 

Limitations 

While I attempted to control for many threats to internal and external validity by using 

the research design for an experimental pretest posttest control group design, there were 

limitations to the current study. This included providing a pretest that may have caused pretest 

sensitization. However, the pretest was provided a week before the posttest in an effort to 

minimize any experimental manipulation. Additionally, since all participants were pretested, the 

effect of sensitization should have been similar for all the participants and not pose a significant 

threat to the study (Pasnak, 2018). 

There were a few limitations related to the participants in this study. First, the participants 

were all first-year medical students where most (89.6%) had minimal prior simulation experience 

of between one and five events. Consistent and repeated exposure to simulation has the ability to 

assist with stress control (Ghazali et al., 2019). Although higher scores on the PSS-10 signify 

higher acute stress levels, the mean score for all participants (M = 15.31, SD = 5.29) was similar 

to the 2009 distributions for the age group of 25‒34 (M = 17.46, SD = 7.31) and for individuals 

with a bachelor’s degree (M = 15.17, SD = 7.22), as found by Cohen and Janicki-Deverts (2012). 

However, the inclusion of additional cohorts of students with more simulation experience may 

have changed the outcome. Another consideration for the participants was the simulation event 

was a formative learning opportunity versus a summative assessment. Whether the event was 
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formative or summative may not have changed the stress level since simulation events have 

intrinsic stress built in to mimic the actual care needed by a patient (Liaw et al., 2022). However, 

the stress of general medical education and the stressors of high-fidelity simulation may have had 

a positive or negative influence on performance (Kausar & Parveen, 2022; March-Amengual et 

al., 2022).  

The next set of limitations was related to the facilitators for the simulation. While 

facilitators were provided a script to follow either the model case (for the treatment group) or 

borderline case (for the control group) of Turner and Harder’s (2018) concept analysis, the 

preparation section for both the treatment and control group permitted open questions, which 

may have differed among participants. Therefore, the overall delivery of the intervention may 

have varied slightly among each of the facilitators. The facilitators may also have not been fully 

aware of the role they played in establishing or maintaining psychological safety by being able to 

effectively answer the students’ questions (Brennan, 2021; Turner & Harder, 2018). During 

training for the study, facilitators were asked to limit their responses to preparation questions to 

relevant clinically-based questions and to avoid adding anything to the prebriefing. However, 

elements related to familiarity with a particular facilitator, the tone or tenor in which the 

facilitator read the script, or the alleviation of a clinical concern about the simulation answered 

by the facilitator may have changed a participant’s psychological safety during the prebrief. 

The simulation itself may have contributed to some limitations in the study. The 

simulation-based learning event immediately followed the lecture teaching participants how to 

properly conduct a pediatric physical examination. The acquisition of new skills was limited, and 

the scenario was designed with minimal critical thinking requirements, which may have 

minimized these learning elements of the simulation (Cook et al., 2018; Lin et al., 2022). Lastly, 
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the PSHFS scale was originally developed for use with nursing students (Park & Kim, 2021). 

There were no studies I could find showing use of the scale in medical education; however, 

because the scale measured psychological safety directly in simulation-based learning 

environments and simulation did not vary greatly between nursing and medical education, the 

scale likely remained a valid source of measurement. 

Recommendations for Future Research 

As a result of this study, there are several opportunities for future research to explore the 

benefits and strategies for establishing psychological safety and the likely antecedents that create 

it. First, the elements used to create psychological safety may need to be weighted differently, 

have different effects for different individuals, or be used in different combinations. This study 

examined the effects of the elements for establishing psychological safety in the prebriefing 

stage and found the independent variable of the intervention was not a significant predictor of 

postsimulation psychological safety. Since previous research has questioned the capabilities of 

the prebriefing as a component of high-fidelity simulation (Ludlow, 2021; Potter et al., 2022), 

future research should examine whether the level of psychological safety provided should be 

tailored to the individual learner’s preexisting psychological safety. For example, the 

intervention in this study started with reinforcing the ability to make a mistake without 

consequences. Future researchers could reorder the elements to try and determine whether 

psychological safety had to be scaffolded in a particular order to maximize its effect. Perhaps one 

strategy for establishing psychological safety is more effective than others. Future research could 

also examine the larger psychological safety culture of different medical schools to determine 

whether the culture changed the elements required to establish psychological safety. This 

research may lead to practice changes that acknowledge a learner’s preexisting psychological 
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safety, such as the orientation to the space may be modified or include more hands-on time with 

items in the room and simulator prior to the simulation event. The element of preparation was 

another avenue for investigation by future researchers. As described by Brennan (2021), the 

preparation phase could include elements to increase psychological safety and may include the 

exploration of whether orientation to the space could be accomplished before the participant ever 

arrived at the simulation event. The level of psychological safety provided could be researched to 

determine whether the learner required more or less support in the preparation versus the 

prebriefing at the door of the simulation event. 

Future research into psychological safety elements provided during the prebriefing may 

also come from a greater understanding of the antecedents of psychological safety and the nature 

of psychological safety outside the simulation environment in medical education. Since Purdy et 

al. (2022) have already established the bidirectional capability of psychological safety between 

the simulated and clinical environments, future research could apply similar principles to 

determine whether the unique nature of the medical education environment establishes 

psychological safety as part of the culture. This research may include longitudinal studies to 

determine whether psychological safety was a static or dynamic construct through medical 

school and whether the clinical environment exposure in later years of a medical student’s 

education translated back to their medical education simulations. This may indicate that the 

environment of psychological safety in the organizational culture of the medical school plays a 

critical role in how it is established in simulation. 

The findings in the current study showing the intervention was not a significant predictor 

of postsimulation stress or psychological safety differed from the published criteria for 

establishing psychological safety (McDermott et al., 2021; Rudolph et al., 2014; Turner & 
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Harder, 2018). Historically, research set the industry standard to establish psychological safety 

during the prebriefing phase of a high-fidelity simulation (McDermott & Ludlow, 2022). More 

recent research has found psychological safety existed outside the simulation environment and 

may be an antecedent prior to a simulation (Purdy et al., 2022). Therefore, since the intervention 

was not a significant predictor, future research should examine whether facilitators ought to 

focus on maintaining or reinforcing psychological safety, versus trying to establish it. Since the 

prebriefing has been found to be inconsistent in its capabilities (Ludlow, 2021; Potter et al., 

2022), future research could explore what role psychological safety had in the prebriefing 

environment. The question may be whether establishment of psychological safety were a 

prebriefing criterion, as suggested by McDermott et al. (2021). 

Future replication studies that involve participants with more simulation experience, or 

simulation events that are innately more stressful, may be useful. For example, military 

simulations often exert extreme stress upon their medical simulation environments, so future 

research could explore elements these simulations implement or how additional elements in the 

prebriefing phase may increase psychological safety. As previously noted, the current study was 

a formative event, so understanding whether a summative event changed the need for different 

elements of psychological safety would be beneficial to study. Participants in the current study 

had received a lecture with some elements of psychological safety several weeks prior to their 

simulation, so there would be benefits to understanding whether these additional preparation 

items contributed to higher levels of psychological safety. 

Lastly, there may also be a benefit to determine whether removing different elements for 

establishing psychological safety in the prebriefing may change the outcome. Essentially, future 

studies may wish to determine whether the borderline case established by Turner and Harder 



128 

 

(2018) was stronger or weaker when elements such as the fictional contract were removed, 

versus removing the orientation to the room. Determining and potentially prioritizing the 

elements of psychological safety could be useful for future simulation design. 
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APPENDIX A. 

Perceived Stress Scale (PSS) 

The questions in this scale ask you about your feelings and thoughts during the last month. 

In each case, you will be asked to indicate by circling how often you felt or thought a certain 

way. 

 

Age ____  Gender (Circle): M F 

 

0 = Never; 1 = Almost Never; 2 = Sometimes ; 3 = Fairly Often; 4 = Very Often 

 

1. In the last month, how often have you been upset because of something that happened 

unexpectedly? 

2. In the last month, how often have you felt that you were unable to control the important 

things in your life? 

3. In the last month, how often have you felt nervous and “stressed”? 

4. In the last month, how often have you felt confident about your ability to handle your 

personal problems?  

5. In the last month, how often have you felt that things were going your way?  

6. In the last month, how often have you found that you could not cope with all the things 

that you had to do?  

7. In the last month, how often have you been able to control irritations in your life?  

8. In the last month, how often have you felt that you were on top of things?  

9. In the last month, how often have you been angered because of things that were outside 

of your control?  

10. In the last month, how often have you felt that difficulties were piling up so high that you 

could not overcome them? 
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APPENDIX B. 

Permission to use Perceived Stress Scale 
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APPENDIX C. 

Group Cohesiveness Scale (GCS) 

Patient _____________________ 

Session #_____ Date_______________________ 

How strongly do you agree with each of the following statements concerning your 

experience with your group? 

1 2 3 4 5 

Strongly disagree Agree    Strongly agree 

1. I feel accepted by the group. 

2. In my group, we trust each other. 

3. The members like and care about each other. 

4. The members try to understand why they do the things they do; try to reason it out. 

5. The members feel a sense of participation. 

6. The members appear to do things the way they think will be acceptable to the group. 

7. The members reveal sensitive personal information or feelings. 
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APPENDIX D. 

Permission to Use Group Cohesive Scale 
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APPENDIX E. 

Psychological Safety in High-Fidelity Simulation Scale 

 

 
 

 

 

  

 

No. Items 
Strongly 

disagree 
Disagree Undecided Agree 

Strongly 

agree 

1 I feel frozen in place due to being nervous during the simulation.        

2 I am afraid I would make mistakes during the practice simulation.        

3 I feel like I am thrown into the class unprepared.       

4 I feel anxious that I will not finish the practice on time.       

5 I do not want others to see my simulation training video.      

6 I feel anxious that my peers see my nursing performance.       

7 I lose focus often due to the idea of being evaluated.      

8 I feel cornered when my peers evaluate me.       

9 I fear what the professor will say when (s)he gives me feedback on my performance.       

10 I feel worried that the professor will point out my mistake.       

11 I feel anxious that I will be criticized by the professor for my mistakes.       

12 My peers will not criticize me for my mistakes.       

13 I do not feel ashamed of showing my peers my mistakes.       

14 
I feel worried that my peers will tell each other my mistak es after the simulation -based learning is 

over. 
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APPENDIX F. 

 Permission to Use Psychological Safety in High-Fidelity Simulation Scale 

 

1

Hodge, Tim  (LUCOM Standard  Pa t ient -Sim ulat io n)

From : Permissions Helpdesk <permissionshelpdesk@elsevier.com>

Sent : Monday, June 6, 2022 1:31 AM

To: Hodge, Tim (LUCOM Standard Patient-Simulation)

Sub ject : [External] Re: Request for Use [220605-003142]

[ EXTERNAL EMAIL: Do not click any links or open attachments unless you know the sender and trust the content. ] 

  

Dear Tim Hodge , 

 

Thank you for contacting us . 

  

We he reby grant you permiss ion to reprint the  mate ria l be low a t no charge  in your thes is  subject to the  following 

conditions : 

 

1.            If any part of the  mate ria l to be  used (for example , figures ) has  appeared in our publica tion with credit or 

acknowledgement to another source , permiss ion mus t a lso be  sought from tha t source .  If such permission is  not 

obta ined then tha t mate ria l may not be  included in your publica tion/copies . 

 

2.            Suitable  acknowledgment to the  source  mus t be  made , e ithe r as  a  footnote  or in a  refe rence  lis t a t the  end 

of your publica tion, as  follows: 

“This  a rticle  was  published in Publica tion title , Vol number, Author(s), Title  of a rticle , Page  Nos , Copyright Elsevie r 

(or appropria te  Socie ty name) (Yea r).” 

 

3.            Your thes is  may be  submitted to your ins titution in e ither print or e lectronic form. 

 

4.            Reproduction of this  mate ria l is  confined to the  purpose  for which pe rmiss ion is  he reby given 

 

5.            This  pe rmiss ion is  granted for non-exclus ive  world English rights  only.  For other languages  please  reapply 

separa te ly for each one  required.  P ermiss ion excludes  use  in an e lectronic form othe r than submission.  Should 

you have  a    

  

              specific e lectronic project in mind please  reapply for pe rmiss ion. 

 

6.            Should your thesis  be  published commercia lly, please  reapply for permiss ion. 

 

This  includes  permiss ion for the  Libra ry and Archives  of Canada  to s upply s ingle  copie s , on demand, of the  

comple te  thes is .  S hould your thes is  be  published commercia lly, please  reapply for pe rmiss ion- Canada  

This  includes  permiss ion for UMI to supply s ingle  copies , on demand, of the  comple te  thes is .  Should your thes is  be  

published commercially, please  reapply for pe rmiss ion-ROW 

 

7.            Pos ting of the  full a rticle  online  is  not pe rmitted.  You may pos t an abs tract with a  link to the  Elsevie r 

webs ite  www.elsevier.com, or to the  article  on ScienceDirect if it is  available  on tha t pla tform. 

 

8.            Article  can used be  in the  Unive rs ity libra ry if it is  embedded in the  thes is  and not used commercially. 

 

P lease  feel free  to contact me  for any queries . Have a  wonderful day! 

 You don't often get email from permissionshelpdesk@elsevier.com. Learn why this is important  
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APPENDIX G. 

Approval to Conduct Research 
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APPENDIX H. 

IRB Approval 
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APPENDIX I. 

Demographic Questions 

 

1. What is your name? 

2. What year in school are you? 

a. OMS1 

b. OMS2 

3. What is your age? 

4. What is your sex? 

a. Male 

b. Female 

c. Prefer not to say 

5. How many high-fidelity simulations have you previously participated in? 

a. None 

b. One to Five 

c. More than Five 
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APPENDIX J. 

Consent Form 
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APPENDIX K. 

Prebriefing Script – Strategies of Psychological Safety for the Treatment Group 

Ability to make a mistake without consequences: 

 

Remember the fictional contract where you will treat this simulation as an actual clinical 

encounter. You cannot hurt the simulated patient simulator and learning can come from the 

clinical encounter. There are no consequences for mistakes made during the clinical encounter. 

 

Foundational Activities: 

 

Orientation to the Space 

 

This is a simulated clinic where you will participate in your simulation. There are both hand 

sanitizer on the wall and a sink with hand washing supplies available to you. The dry-erase board 

is available for you and your partner(s) to take notes during the clinical encounter. The headwall 

at the head of the bed is available with suction and various oxygen delivery devices should you 

need them. 

 

This is your patient. You may interact with the manikin as you would any patient. They will 

respond to you as appropriate for the clinical scenario. You may inspect the chest and abdomen 

as you would during an exam. You may auscultate heart, lung, and bowel sounds. If you need to 

expose the patient’s posterior, you should lie them flat and roll them on their side. You should 

communicate with the patient during this movement. The patient has palpable pulses and will 

have chest rise and fall with breathing. 

 

Objectives and Expectations 

 

The objectives for this simulation are: 

 

You will demonstrate the ability to take an appropriate pediatric history. You will demonstrate 

the ability to perform an appropriate pediatric examination. You will communicate effectively 

and work together as a team. 

 

The expectation is that you will apply the information from your classes and labs into performing 

these skills and work together as a team to care for your patient. 

 

Preparation 

 

Do you have any questions about this clinical encounter? 

 

Your roles during this simulation are: (facilitator will assign the history taker, physical examiner, 

and silent observer roles as noted on the schedule). Your roles and responsibilities are described 

on the back of your lanyard. 
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Scenario 

 

In a pediatric clinic you are asked to evaluate a 6-year-old male patient who has come to the 

office today for his annual well visit. Please complete a history and physical exam. You will 

have 20 minutes to complete your simulation. If you finish early, please state to the patient that 

you will be leaving the room to speak to your attending. After completing your time, please 

return the room back to the way you found it. We will then go to a separate area to conduct our 

debriefing.  

 

Prebriefing Script – Strategies of Psychological Safety for the Control Group 

Objectives and Expectations 

 

The objectives for this simulation are: 

 

You will demonstrate the ability to take an appropriate pediatric history. You will demonstrate 

the ability to perform an appropriate pediatric examination. You will communicate effectively 

and work together as a team. 

 

The expectation is that you will apply the information from your classes and labs into performing 

these skills and work together as a team to care for your patient. 

 

Preparation 

 

Do you have any questions about this clinical encounter? 

 

Your roles during this simulation are: (facilitator will assign the history taker, physical examiner, 

and silent observer roles as noted on the schedule). Your roles and responsibilities are described 

on the back of your lanyard. 

 

Scenario 

 

In a pediatric clinic you are asked to evaluate a 6-year-old male patient who has come to the 

office today for his annual well visit. Please complete a history and physical exam. You will 

have 20 minutes to complete your simulation. If you finish early, please state to the patient that 

you will be leaving the room to speak to your attending. After completing your time, please 

return the room back to the way you found it. We will then go to a separate area to conduct our 

debriefing.  
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APPENDIX L. 

Email to Students 

 

Dear student doctor: 

 

On (Date/Time) we will be hosting your next simulation experience. You are assigned to 

(Room), and the focus of the case will be pediatrics. You are expected to arrive 15 minutes prior 

to your scheduled simulation time. You will report to the simulation center waiting area, just as 

you would for the standardized patient encounters, where you will check-in for the event. Part of 

the check-in process will be in an electronic format, so please bring either your computer or cell 

phone. You will be provided a QR code or website for the electronic check-in and checkout 

process. 

 

At the conclusion of the simulation event, you will be provided with an opportunity to take the 

second survey related to the simulation research project. 

 

Please remember your simulation introduction and experience from earlier this semester and 

review the Simulation Center Guidelines. You are responsible for adherence to these guidelines. 

If needed, a copy of the guidelines may be found here. To further assist with your preparation, 

an overview of the simulation may be found here. 

 

Remember, there are three different roles: History Taker, Physical Examiner, and Silent 

Observer. Because of the schedule, you MUST arrive early and be prepared to participate. 

Please wear scrubs and closed toe, slip resistant shoes. If you show up in gym shorts, in 

high heels, or not meeting the guidelines, you may be sent away and may not receive credit 

for participation. You will NOT be required to wear your white coat.  

 

Since the patient/simulator in this case will be a child, you may either roll or sit up the patient to 

listen to posterior breath sounds. Be sure you are communicating your actions, just as you would 

with any patient encounter. 
 

You will need a pen and your stethoscope. We will be utilizing a combination of carts and 

various rooms in the simulation center, so you will be able to leave your belongings and 

computer and/or cell phone during your simulation. You cannot take any electronic devices into 

the simulation room, which includes cell phones and smartwatches. 

 

As part of this simulation event, you will have the opportunity to participate in a research study 

seeking to understand the attributes of designing an optimal high-fidelity simulation event. 

Participation in the study is completely voluntary and either participating or not participating will 

not have any effect on your grade for the simulation. However, participating has the opportunity 

to contribute to the body of knowledge about simulation and improve high-fidelity simulation 

design in the future. If you consent to participate, you will be asked to take two surveys at 

different times, which should take no more than 3‒4 minutes each. 
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As you get ready for this simulation, we offer this final thought. You should expect the 

simulation to be challenging. This is a learning experience, so the expectation is not for you to 

have all the answers and you may feel ill-prepared prior to the simulation. The purpose is to 

allow you to think critically through the scenarios and then apply principles and use information 

you have learned in PCM.  

 

If you have any questions, please let me know. We look forward to seeing you in the simulation 

center. 

  



160 

 

APPENDIX M. 

Regression Variables 

 
Regression Variable name in 

the analysis 

Outcome, 

predictor, or 

covariate 

Data source -

Instrument 

Data Source – 

How Calculated  

Measurement Level 

(nominal, ordinal, 

interval, ratio) 

RQ1 Stress Outcome PSS-10 Sum of the PSS-

10 (Posttest) 

Interval 

RQ1 Perceived 

Psychological 

Safety 

Predictor PS Scale Sum of the PS 

Scale (Pretest) 

Interval 

RQ1 Team Cohesion Predictor 

/Covariate 

GCS Sum of the GCS 

(Pretest) 

Interval 

RQ1 Strategies for 

Psychological 

Safety 

Predictor Intervention 0 = Control Group 

& 1 = Treatment 

Group 

Nominal 

RQ2 Perceived 

Psychological 

Safety 

Outcome PS Scale Sum of the PS 

Scale (Posttest) 

Interval 

RQ2 Perceived 

Psychological 

Safety 

Predictor PS Scale Sum of the PS 

Scale (Pretest) 

Interval 

RQ2 Team Cohesion Predictor 

/Covariate 

GCS Sum of the GCS 

(Pretest) 

Interval 

RQ2 Strategies for 

Psychological 

Safety 

Predictor Intervention 0 = Control Group 

& 1 = Treatment 

Group 

Nominal 

 


	ABSTRACT
	Dedication
	Acknowledgments
	List of Tables
	List of Figures
	List of Abbreviations
	CHAPTER ONE: INTRODUCTION
	Overview
	Introduction to the Study
	Background
	Historical Overview
	Society-at-Large
	Theoretical Background

	Problem Statement
	Purpose Statement
	Significance of the Study
	Research Questions
	Definitions
	CHAPTER TWO: LITERATURE REVIEW
	Overview
	Theoretical Framework
	Related Literature
	Simulation in Medical Education
	Simulation Prebriefing
	Psychological Safety in High-Fidelity Simulation
	Establishing and Maintaining Psychological Safety in High-Fidelity Simulation
	Self- and Collective-Efficacy in Relationship with Psychological Safety
	Linking Psychological Safety to Team Performance
	Achieving Psychological Safety through Presimulation Preparation

	Stress in Medical Education
	Simulation-Induced Stress
	Stress Management in Simulation

	Performance in the Context of Stress, Emotion, and Psychological Safety
	The Paradox between Psychological Safety and Stress
	Yerkes-Dobson Law
	Desired Difficulties
	Transactional Stress into the Clinical Environment

	Team Cohesion
	Factors of Team Cohesion
	Linking Team Cohesion and Psychological Safety
	Linking Team Cohesion and Stress
	Linking Team Cohesion and Performance


	Summary
	CHAPTER THREE: METHODS
	Overview
	Design
	Research Questions
	Hypotheses
	Participants and Setting
	Population
	Participants
	Setting

	Instrumentation
	Perceived Stress Scale
	Group Cohesive Scale
	Psychological Safety in High-Fidelity Simulation Scale

	Procedures
	Data Analysis
	CHAPTER FOUR: FINDINGS
	Overview
	Research Questions
	Null Hypotheses
	Descriptive Statistics
	Results
	Hypotheses
	Null Hypothesis H01a
	Null Hypothesis H01b
	Null Hypothesis H02a
	Figure 5 Linearity for Null Hypothesis H02a

	Null Hypothesis H02b


	Summary
	CHAPTER FIVE: CONCLUSIONS
	Overview
	Discussion
	Research Question 1a
	Research Question 1b
	Research Question 2a
	Research Question 2b

	Implications
	Psychological Safety Predicting Stress
	Effect of Preexisting Psychological Safety Predicting Psychological Safety

	Limitations
	Recommendations for Future Research
	REFERENCES
	APPENDIX A. Perceived Stress Scale (PSS)
	APPENDIX B. Permission to use Perceived Stress Scale
	APPENDIX C. Group Cohesiveness Scale (GCS)
	APPENDIX D. Permission to Use Group Cohesive Scale
	APPENDIX E. Psychological Safety in High-Fidelity Simulation Scale
	APPENDIX F.  Permission to Use Psychological Safety in High-Fidelity Simulation Scale
	APPENDIX G. Approval to Conduct Research
	APPENDIX H. IRB Approval
	APPENDIX I. Demographic Questions
	APPENDIX J. Consent Form
	APPENDIX K. Prebriefing Script – Strategies of Psychological Safety for the Treatment Group
	APPENDIX L. Email to Students
	APPENDIX M. Regression Variables

