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Purpose: This study aims to investigate clinical simulation as a learning method to enhance the relevance of bioscience in nursing
practice for novice nursing students.

Methods: This study utilizes a semi-experimental multi-method design involving 194 novice bachelor nursing students at
a Norwegian university college, marking the program’s inaugural simulation training. The students were divided into Group 1 and
Group 2. Both groups underwent simulation-based training, but Group 2 received an additional extended debriefing where a bioscience
specialist linked patient observations with physiological processes. Data collection occurred in two phases: quantitative data were
collected on simulation day through a questionnaire and structured observation, and qualitative data from two reflection questions,
supplemented with quantitative data from a questionnaire, were collected one week later.

Results: The findings revealed that students’ emotional states are highly activated during simulation training. Despite this, the students
reported that their overall simulation experience was positive. A deficiency in the use of bioscience terminology was identified during
debriefing to explain observations, assessments, and actions. The students’ reflections on the benefits from simulation training showed that it
provides them with practical experience in visualizing real-world scenarios, fostering readiness for action as a nurse, and metacognition of
their learning process. Moreover, the findings indicated that students in Group 2 (extended debriefing) were more inclined to incorporate
bioscience terminology in their reflective responses, particularly considering the impact of bioscience knowledge on nursing practice.
Conclusion: Clinical simulation training provides novice nursing students with clinical experience and an opportunity to connect
bioscience with practice. Although the students insufficiently used bioscientific concepts during debriefing, they evaluated the
relevance of bioscience in practice highly. Our findings carry significant implications for structuring simulation training, emphasizing
the necessity of specialists in both debriefing techniques and bioscience to bridge the gap between theory and practice.
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Introduction

The nursing profession’s competence base draws from various subject areas, forming a meaningful and comprehensive
qualification for entry and practice. Bioscience subjects like anatomy, physiology, and biochemistry constitute an
important part of this competence' > and are of great importance for understanding symptoms and what they can indicate

of illness and health challenges.’* Bioscience subjects are taught separately from the overall nursing competence,'*>

resulting in bioscience topics appearing fragmented and poorly integrated into the overall nursing competence.*’
However, integrated into the overall nursing competence and connected to practical issues, they become invaluable in
providing assessment and decision-making support, facilitating the detection of deviations, and implementation of
adequate measures.®'° Given the high demands and expectations of nurses’ independence and knowledge-based

services, mastering bioscience subjects is vital for students.
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Studies have shown that it is challenging for nursing students to acquire bioscience subjects, and a lack of competence
will again represent a concern for the effective management of patient signs, symptoms, and patient outcomes."'"*'* The
students themselves express that it is challenging to integrate this knowledge in nursing,” and they want more
pedagogical support in biological sciences.’ It can be difficult for students on their own to relate knowledge in bioscience
subjects and practical skills when transitioning from the classroom to professional practice.®'* Especially as biosciences
are often introduced in the first-year nursing curriculum and the students have different professional entry levels.'”
Manchester and Roberts'* conducted a systematic review on bioscience teaching and learning in nursing education,
revealing that diverse student preferences make it difficult to pinpoint a single best method. They concluded that
employing multiple educational strategies may better address student needs. Complementing these findings,
Madhuvu'?® explored the influence of various teaching methods used to integrate bioscience in first-year nursing curricula
on nursing students’ bioscience achievement and learning. Teaching bioscience concepts within the context of clinically
relevant nursing cases not only contributed to the body of knowledge but also enhanced students’ motivation and
inspiration to learn.'> It is important to motivate and facilitate nursing students to master the transfer of bioscience
subjects to clinical practice in order to develop nursing skills.*® By applying bioscience topics in clinical situations such
as in clinical simulation, the theory-practice relationship can be strengthened.'' Simulation allows students to bridge the
gap between theoretical knowledge and practical clinical application, enabling them to convert abstract concepts into
meaningful patient data.'® Through this experience, students can connect their observations of a simulated patient with
the underlying physiological processes, empowering them to actively respond to changes in the patient’s condition.
Research indicates that simulation is a highly effective approach for enhancing nurses’ knowledge, critical thinking, and
decision-making skills."” As an educational tool, simulation replicates real-world clinical scenarios, providing opportu-
nities to practice patient care, decision-making, and critical thinking in a controlled environment.'® Reflection is essential
for building a bridge between theory and practice, and the students’ perception of the connection between theory and
practice is directly influenced by reflective skills.'”?® Reflection on clinical experiences and theory demonstrates
connections between education and practice that promote understanding and thereby contribute to nursing students
being able to transfer theory to practice.®?!

The aim of this study is to explore the novice nursing students’ emotional experiences and perspectives on the
benefits of clinical simulation as a learning method during the initial phase of their bachelor nursing study program, to
examine their use of bioscience terminology, and to understand the impact of different teaching strategies on their
perception of the relevance of bioscience into nursing practice.

Materials and Methods

Participants and Settings

This study was conducted at a university college in south-east of Norway. Participants were recruited from a nursing
program during third month of their first semester (bachelor’s level; n = 206, age range = 1949 years; 89% female; year
2018). An allocation of students into four classes of approximately equal size was randomly conducted by university
administration prior to the commencement of the study. In this study, two classes were randomly combined to form either
Group 1 or Group 2. The Bachelor nursing students have two courses that run in parallel first semester: Course 101 Basic
nursing and Course 102 Anatomy, physiology, and biochemistry. This is the first time the students participated in
a clinical simulation in their bachelor nursing study program. The practical skills and theoretical underpinnings for the
simulation have previously been taught, both nursing concepts and anatomy, physiology, and biochemistry concepts.

Design

This study employs a semi-experimental multi-method design, combining both quantitative and qualitative data collected
in succession during a clinical simulation to provide a comprehensive understanding of novice nursing students’
emotional experiences, perceived benefits, and connections of bioscience in the simulation context. The qualitative
and quantitative findings have been meticulously integrated in the discussion to offer a holistic interpretation.
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To narrow the focus of the study, the following research questions (RQ) are proposed:

e RQI: What are the novice nursing students’ emotional experiences when using clinical simulation as a learning
method?

e RQ2: What are the novice nursing students’ perspectives on the perceived benefits from simulation training in their
future professional career as a nurse?

e RQ3: To what extent do novice nursing students use bioscience terminology in the debriefing session of the clinical
simulation?

e RQ4: What is the impact of various teaching strategies used in clinical simulation on novice nursing students’
perception of the relevance of bioscience in nursing practice?

Simulation Procedure

In this study, we employed simulation as valuable learning method and sought to align our simulation design with the
criteria outlined in the Healthcare Simulation Standards of Best Practice.”> >* By adhering to these criteria, we aimed to
ensure the authenticity, validity, and educational value of our simulation-based research. The scenarios were previously
tested on a similar group of students and are extensively described in Table 1. The simulation was conducted at the
university’s clinical simulation center, and Figure 1 illustrates the timeline for the different sessions (prebriefing, briefing,
scenario-play, debriefing, evaluation) included in the clinical simulation. The simulation involved a prebriefing session
that was provided one week in advance. The preparation was delivered through oral information in a lecture, along with
materials posted on the students’ learning platform, such as a video on simulation as a learning method, the schedule for
the different student groups, the expected learning outcomes, and the scenarios that would be encountered. On the
simulation day the students were randomly divided into simulation groups consisting of approximately ten students. To
provide students with an authentic experience of the situation, the briefing session was designed to resemble a hospital
report before a workday. The simulation comprised five scenarios. Two students were assigned as care providers to
ensure all students had the chance to train in that role. The remaining students were assigned observers in each scenario.
The student roles were rotated after each scenario. In the scenario-play, the observers initially entered the room, taking
their designated places to ensure a good view of the simulation scene. Subsequently, the two care providers then entered,
and the simulation commenced. Each scenario session lasted 15 minutes, with 7 minutes dedicated to scenario-play and
8 minutes allocated for debriefing. The academic staff facilitating the simulation were nursing faculty members with
extensive clinical experience, and they were instructed and trained before the simulation.

Once all the scenarios with debriefing were completed, the day concluded for the students in Group 1. For the
students in Group 2, they were gathered for a 30-minute joint extended debriefing session where a bioscience educator
guided them through how the clinical observations in the simulation correlated with the underlying anatomical,
physiological, and biochemical processes in the body. The bioscience educator employed reflection-guiding techniques
while teaching on the whiteboard using simple anatomical drawings of the heart, blood vessels, and the sympathetic
nervous system to enhance visualization and better illustrate these links between theory and practice. A more compre-
hensive outline of the bioscience theory underpinning these explanations is presented in Table 1.

One week later, all students were assembled for the evaluation session of the simulation. Upon completing the
evaluation, Group 1 was offered the same extended debriefing session with guided reflection as Group 2 received.

Data Collection Instruments

In this study, we used multiple instruments in combination for data collection to triangulate findings and enhance validity
and reliability of the data. The timeline for application of an instrument during the clinical simulation is presented in
Figure 1. The instruments were distributed in paper format and collected manually after completion.

Questionnaire-|
During the scenario-play session of the simulation, we aimed to gain insights into the students’ experiences by assessing their
emotional situational experience immediately before and after the simulation. To achieve this, we utilized Questionnaire-1,
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Table | Scenario Description

Learning Outcomes Scenario Situation Patient | Reaction Observations Bioscience Theory Visualized in the
Require® Extended Debriefing Session
Knowledge of: Physical A patient who has just SimMan Measure blood Sweating, communication about physical Blood pressure regulation during physical
Nursing observations, activity been physically active, with pressure and activity, hardly increased blood pressure activity:
assessments, and inter- sweaty, and talking about | operator | pulse (130/80 mmHg) with increased pulse - the autonomic nervous system and
ventions relevant to cir- exercise (95 per min) adrenaline
culatory needs - cellular responses in the heart
The structure of the circu- - vasodilatation in arterioles in active muscles
latory system ] ] ] o ] ] ]
) . . Stress An anxious patient talks SimMan Measure blood Communication about fear, increased blood | Blood pressure regulation during stress
Diastolic and systolic blood . . .
physiology a lot, restless about the with pressure and pressure (190/100 mmHg) and pulse reactions:
pressure . .
Pul measurements operator | pulse (110 per min) - the autonomic nervous system and
ulse
. X . adrenaline
Regulation of circulation .
. X - cellular responses in the heart
during normal physiolo- T .
) - vasoconstriction in arterioles
gical processes
Skills in: Orthostatic | A patient who gets dizzy Stand- Measure blood Dizziness upon rapid changes in body Venous return and its significance for stroke
Conducting blood pressure | hypotension | when raising the bed to ardized pressure and position, normal blood pressure and pulse volume. Baroreceptor reflex
and pulse measurements a seated position patient pulse after dizziness subsides
General competence in:
. . Reduced A patient lying huddled in | Stand- Measure blood Poor positioning, numb foot Blood flow, filtration, and diffusion. Cellular
Connection of nursing
. . blood bed ardized pressure and responses with reduced blood supply. The
practice with anatomy,
. . circulation atient ulse circulatory system’s main tasks
physiology, and biochem- P P Sy
istry theory Dehydration | A patient who hasn’t been | Stand- Measure blood A full water jug and glass, fatigue, The importance of blood volume for blood
drinking, lacks energy, and | ardized pressure and disorientation pressure. Volume receptors and
is slightly dizzy patient pulse baroreceptors. The renin-angiotensin-

aldosterone system

Notes: ® Evidence-based healthcare procedures retrieved from VAR Healthcare https://www.varhealthcare.com/ retrieved simulation day 9™ October 2018.
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One week prior | | Simulation day | | One week after |
Observation: Observation: . .
I Questionnaire-2
performance bioscience
Questionnaire-1 Questionnaire-1 Reflection
pre post questions
. - Scenario-play Debriefing Extended .
I - |- I » »
Prebriefing P> Briefing | Case 1-5 Case 15 P debriefing P Evaluation

Figure | Overview of the sessions in the clinical simulation and data collection instruments application. This figure illustrates a timeline for the clinical simulation sessions,
demonstrating the application of the data collection instruments used in this study. The timeline commences with the prebriefing preparation session, followed by a briefing
session that took place one week later on the simulation day. Following the briefing, the students were divided into smaller groups and transferred to separate rooms with
patients to enter the scenario-play session. Each scenario-play session was followed by a debriefing session. Following the completion of five scenarios with debriefing,
Group | concluded the simulation day, while Group 2 participated in an extended debriefing with guided bioscientific reflections aimed at supporting their clinical
observations. One week later, the evaluation session was conducted, in which both groups participated.

which included Bradley and Lang’s self-assessment manikins (SAM) for rating physiological emotional states,” and two self-
reported items to assess participants’ situational self-efficacy (SE) through sense of mastery and confidence in self-reporting,
see Table 2 for item descriptions. The items of SAM were rated on a figure scale of 1 to 9. For the mood item, a score of 1
represents a very negative mood, while a score of 9 represents a very positive mood. For the physiological activation item,
a score of 1 represents a calm state, while a score of 9 represents a highly excited state. Similarly, for the control item, a score of
1 represents a state of being suppressed, while a score of 9 a state of being dominating. The items of SE were scored on a scale
ranging from 0 to 100%, with 0 indicating “not at all” and a score of 100 representing “completely”. The instrument has
previously been validated in a simulation setting.”® Questionnaire-1 was applied immediately before (pre) and after (post) the
scenario-play session for students who played the role as a nurse in the scenario. Reliability analysis for the SAM items and SE
items showed moderate to good levels (Cronbach’s o = 0.91 and o = 0.73, respectively).

Structured Observation

In four of the five scenarios, a researcher with clinical and educational background adopted a passive non-intrusive role
to conduct structured, systematic observations of the simulation. In the scenario-play, the researcher rated the perfor-
mance of the students on a scale from 0 to 100% in accordance with the learning outcomes of skills. The scores were then
averaged. The instrument has previously been validated.?

Table 2 Nursing Students Self-Reported Situational Emotional States and Self-Efficacy Immediately Before and After Scenario-Play
Session

Items in Questionaire-| All Students Difference Between Post and Pre

n m sd n m sem d 95% CI P
[Lower, Upper]

What is your current mood like? (SAM for mood) Pre | 190 | 6.1 1.7 181 0.73 0.15 0.34 0.21, 0.51 < 0.001
Post | 186 | 6.8 I

How excited are you? (SAM for physiological activation) Pre | 190 | 6.6 1.6 181 | —=1.09 | 0.17 | —0.48 —0.63, —0.32 < 0.001
Post | 186 | 5.6 20

Who do you feel? (SAM for control) Pre | 188 | 5.0 1.4 176 | 0.49 0.14 0.27 0.12, 0.42 < 0.001
Post | 182 | 5.5 1.7

How well do you think you’ll manage /you did on the Pre | 189 | 583 | 145 | 18I 1.65 1.47 | 0.08 —0.06, 0.23 0.261
simulation? (SE for sense of mastery) Post | 185 | 60.4 | 19.2

How sure are you about these assessments? (SE for Pre 181 | 60.1 | 16.7 | 18I 6.67 1.21 041 0.26, 0.56 < 0.001
confidence in self-reporting) Post | 181 | 67.3 | 19.1

Abbreviations: SAM, self-assessment manikins; SE, self-efficacy; n, number of participants; m, mean; sd, standard deviation; sem, standard error mean; d, Cohen's d for
effect size; Cl, confidence interval; p, significance value. “pre” refer to just before and “post” immediately after scenario-play.
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In the debriefing session of the simulation, the researcher observed the bioscientific terms used by the students in their
reflection to generate numerical data from observations.?” In advance of the simulation, the research team discussed the
sign system of the observation, which consisted of anatomical, physiological, and biochemical terms relevant to the
scenario. The sign system included an open line for listing other bioscience terms that appeared in the debriefing.

Reflection Questions and Questionnaire-2

One week after the simulation, all students engaged in the evaluation session of the simulation. The students were asked
to respond to two reflection questions. The questions were designed to allow the students to express themselves freely
and thoroughly. The questions were: «What thoughts and feelings did you have during the simulation» and «What
benefits do you expect to drive from the simulation in your nursing profession». After providing handwritten responses to
the two questions, the forms were handed in.

Subsequently, participants were presented with a Questionnaire-2 consisting of three items: 1. “To what extent has the
simulation increased your confidence”, 2. “To what extent has the simulation provided you with an understanding of your
strengths and weaknesses”, and item 3. “To what extent do you find knowledge of the circulatory system useful in your
nursing practice”. Reliability analysis for the items showed moderate level (Cronbach’s a = 0.60). Questionnaire-2 also
encompassed one demographic item pertaining to previous practical experience. The answers were recorded on a 5-point
Likert scale with “1” (to no extent) and “5” (to a great extent) as endpoints.

The reflection questions and the items in Questionnaire-2 were piloted on three nursing faculty members and three 2"
year nursing students. They expressed their view on the relevance, acceptability, and understandability of the items. The
findings from the pilot evaluation indicated that the items, with small adjustments, contribute to the quality of evaluation
of the simulation and that they, along with the instructions, are comprehensible.

Analysis

Statistical analysis was done with the IBM SPSS software version 24. Alpha (o) levels for hypothesis testing were set at
the 0.05 level (two-tailed). Appropriate statistical analysis was tailored to the different collected datasets, and we verified
normality assumptions before conducting the analysis. Parametric test (Student’s 7-test and Pearson’s correlation) was
used for normally distributed data, while non-parametric test (Mann—Whitney U-test) were used for skewed data. For
categorical data, frequency analysis and Chi-square test for independence were performed.

The units of analysis, the students’ responses to the two reflection questions in the evaluation session of the
simulation were subjected to a manifest qualitative content analysis method, guided by Graneheim and Lundman.?®
The handwritten responses were transcribed and uploaded to the computer-assisted analysis platform NVivo (version
1.6). To obtain an unbiased overall impression, three researchers (a nurse scientist, a bioscientist, and a social scientist)
independently reviewed the reflective responses provided by the student. Further analysis of the content in the students’
reflective response was conducted by the research team collectively, without knowledge of student group affiliation. All
meaning units in each response were identified and then coded. The analysis was exhaustive by thoroughly examining
and coding all relevant textual data. The analysis process was characterized by the fact that we went back and forth
between meaning units, codes, categories, and subcategories. The advantage of using manifest content analysis for this
objective is to gain direct information from study participants without imposing preconceived categories.

To better understand the bioscience relevance for students in nursing practice, the students’ responses were read line by line
by an educator in bioscience. The meaning units with bioscience terms were identified and coded. Terms for measuring blood
pressure and/or pulse were excluded from the identification process, as these concepts are inherent to practical nursing execution.
The advantage of using this approach was to get an unobtrusive and nonreactive way to study the phenomenon of interest.

To meet some of the challenges of using qualitative analysis,”’ we have throughout the process sought to work
systematically to be true to the students’ descriptions without interpreting the underlying opinions. To bolster the study’s
reliability and validity, collaborative discussions were held among all the researchers throughout the analysis process.
This collective engagement ensured a thorough and comprehensive examination of the data, fostering a more robust and
credible research outcome.

For comparative qualitative analysis, numeric data obtained in NVivo was transferred to SPSS for statistical analysis.
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Ethical Considerations

The work described has been carried out in accordance with the code of ethics of the World Medical Association
(Declaration of Helsinki), institutional ethical guidelines, and the data protection guidelines set by the Norwegian Social
Science Data Services (Sikt). According to Norwegian law, our study is exempt from ethical approval by an Ethics
Committee due to only anonymized and non-health-related data being collected and processed. Responses to question-
naires and reflection questions were considered voluntary participation. The research ID was created by the student and
did not include any identifying information. The participants received written information about the aims and purpose of
the study and were informed that they could withdraw and refrain from further participation at any time without any
negative consequences.

Results

Description of the Participants

The study involved a total of 194 students on simulation day (n = 93 in Group 1, n = 101 in Group 2). In the evaluation
session of the simulation, a total of 149 students took part, where 138 responded to the Reflection questions (n = 58 in
Group 1, n =78 in Group 2) and 148 responded to Questionnaire-2 (n = 64 in Group 1, n = 83 in Group 2). The students
were characterized by their age and practical experience. Group 1 comprised individuals with an average age of 23.9 +
6.6 years (mean + SD, n = 98) with an average practical experience score of 2.8 £ 1.4 (n = 64), while Group 2 had an
average age of 24.1 £+ 6.5 years (n = 82) with an average practical experience score 2.8 £ 1.5 (n = 82). Overall, the study
participants had comparable ages in both groups, and they exhibited similar levels of practical nurse experience.

Nursing Students’ Emotional Experiences in the Simulation Training

To address RQ1, we employed a mixed-method approach, collecting both quantitative and qualitative data to enhance the
robustness of our findings. Prior to and following the scenario-play session, students provided self-reports of their
situational emotional states and self-efficacy using questionnaire-1, and the results are summarized in Table 2. There
were no differences in score results between Group 1 and Group 2. At this juncture, the students share the same
simulation-based experience, allowing us to present their responses as a cohesive group. A paired sample ¢-test was used
to compare self-reported situational emotions before (pre) and after (post) the scenario-play, was performed. Regarding
emotional states, the students experienced a significant shift towards a more positive mood (small to medium effect),
reduced physiological activation (medium effect), and a greater sense of control during the scenario-play (small effect).
The sense of mastery did not exhibit significant changes, however the confidence in the self-reporting measurements
increased significantly (medium effect). The observed positive shifts in mood, decreased physiological activation,
increased sense of control, and enhanced confidence in self-reporting measurements suggest that the simulation was
effective in fostering a supportive learning environment and enhancing student engagement.

In the scenario-play, students acted in pairs, assuming the roles as nurses. Each student was individually rated on their
performance, resulting in an average performance score for all students of 74.2 + 22.9% (n = 134). There was no
difference in performance score between Group 1 (74.1 £ 25.6%, n = 63) and Group 2 (72.5 £+ 22.0%, n = 71). In this
study, the performance scores are not entirely independent. Therefore, caution is taken when comparing performance to
other variables. One interesting finding worth noting is that there appears to be a relationship between students’ self-
reported mastery of scenario-play and their performance, which was scored by the researcher (Pearson’s r = 0.39, n =
113, p < 0.001). This finding suggests that students’ own sense of mastery in the simulation aligns closely with the
expert-assessed scores of their performance, with a medium effect size indicating a moderate correlation.

The students engaged in an evaluation session where they deliberated on their thoughts and feelings during the
simulation. The content analysis of the students’ reflective responses revealed a theme of Emotions in simulation
generated from two categories: Initial emotional states and Emotional experiences, and the two categories derived
from three and four subcategories, respectively, as presented in Figure 2.

The most reported initial emotion among the students includes feelings of anxiety, characterized by nervousness,
worry and fear. One student wrote:
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THEME CATEGORY SUBCATEGORY

Anxiety

Initial emotional

Excitement
states

Calmness

Accomplishing

Emotions in
simulation

Educational

Emotional

. Enjoyable
experiences

Stressful

Uncomfortable

Figure 2 Model of the theme “Emotions in simulation” with categories, and associated subcategories. The model resulting from qualitative content analysis of the students’
reflective responses to reflection question one: “What thoughts and feelings did you have during the simulation training?”.

I was very nervous and excited in the beginning, unsure of what would happen and if I was good enough.

Many students also highlight the feeling of being excited prior to the simulation. However, some students express a sense
of calmness feeling relaxed and composed.

In the reflective responses students emphasized positive loaded emotional experiences from the simulation training.
They report a sense of accomplishments or maintain a positive outlook as enjoyable and educational towards the

simulation as illustrated by the student quote:

I thought this was a good challenge that was very educational.

However, some students express negative experiences as being uncomfortable in the simulation setting and finding the
simulation stressful. A typical pattern in the students’ responses was that they were initially nervous about the simulation,
but the overall experience ended up being positive, as the following quote demonstrates:

[ was initially nervous about what was to come, but eventually, it felt like real situations with patients. it went well as I naturally
immersed myself in the patient situations and what I needed to say and do.

Item 1 and 2 in Questionnaire-2 specifically address the emotional experience from simulation training. The result
indicates that novice nursing students do not consider simulation training to provide them with increased confidence, as
reflected in their mean score of 3.1 £ 0.9 (n = 148). A Mann—Whitney U-test on frequency score revealed no statistical
differences between Group 1 (3.2 £ 1.0, n = 64) and Group 2 (3.0 £ 0.9, n = 83, p = 0.150). The analysis of data
regarding item 2 pertains to strengths and weaknesses shows a mean score of 3.6 = 1.1 (n = 148), with no significant
difference in average score between Group 1 (3.6 £ 1.1, n = 64) and Group 2 (3.6 = 1.1, n = 83, p = 0.752).
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Nursing Students’ Perspectives on the Benefits of Simulation Training

To address RQ2, the students engaged in reflection regarding the potential advantages of simulation-based learning
method for their prospective career as healthcare professionals in the evaluation session. Utilizing a qualitative content
analytic approach, the responses of the students to reflection question two were analyzed and three categories generated
from the subcategories were identified: Visualization, Readiness for action, and Metacognition. These categories and
corresponding subcategories are presented in Figure 3.

The category of Visualization aims to capture the benefits of the immersive imaging experience a simulation training
provides, and it was generated from three subcategories. The subcategory of seeing real-world situations concerns the
benefits from imagining actual scenarios in professional practice. The students also express that they experience reality in
simulation training, which gives them better understanding of the complexity and nuances of real-life situations, and as
an example quote from one student:

It was very useful because you were put in different situations and had to deal with them yourself.

Additionally, they acknowledge that simulation training has transfer value to the profession by recognizing the inherent
values of the profession:

I think simulation is a great tool that gives a more ‘hands on’ feeling of what this will be like when I eventually become
employed as a nurse.

THEME CATEGORY SUBCATEGORY

See real-world
Situations

|

)

Visualization Experience reality

~—

Transfer value to
the profession

)
Practicing skills
|
)
Perceived benefits Readiness for Assessing
from simulation action situations
|
)
Be prepared
—
( Deal with the )
simulation

\ situations )
( Recognition of

theoretical
\ knowledge )
e

Gain new
understanding

Metacognition

Figure 3 Model of the theme “Perceived benefits from simulation” with categories, and associated subcategories. The model resulting from qualitative content analysis of
the students’ reflective responses to reflection question two: “What benefits will you derive from simulation training in your profession as a nurse?”.
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The category of Readiness for action encompasses the benefits of simulation training in preparing students to meet the
patients’ needs in clinical settings. The category emerged from the fusion of three subcategories. The students highlight
that training in practical and communicative skills make them more confident in their nursing role:

It is important to practice procedures and be confident in the performance of various nursing duties.
They also express that they learn to assess situations to identify patients’ conditions, as exemplified in following quote:
By checking the pulse, I can find out if the patient is getting better or worse and tell the person what he/she can do next time.

Furthermore, they feel more prepared by being exposed to different clinical scenarios, enabling them to respond in real-
world situations, and an example quote from this subcategory is:

I think it will reassure me for later situations, because then I have, in a way, been through it before.

The category of Metacognition was delineated by integration of three underlying subcategories. One aspect of
metacognition is dealing with the simulation situations itself, reflecting on and adapting one’s strategies by monitoring
one’s own performance. A quote illustrating this subcategory is:

Useful with some stress testing to get used to thinking and acting then and there and trusting yourself and the measurements.

Another aspect of metacognition is the recognition of theoretical knowledge, including developing the ability to connect
theoretical concepts to clinical practice and recognizing knowledge that is essential to becoming a competent nurse. One
student wrote:

In order to best understand how the patient is feeling and to help in the best possible way, we depend on understanding what is
really happening inside the body.

They also express that simulation training gain new understanding of their own learning process and areas where
knowledge and skills are lacking. To give an example, a student expressed:

I get tremendous benefit from this training by considering both physiology, anatomy, and nursing practice. Connecting anatomy
to the field of nursing is extremely useful - I can really feel that I need it.

Nursing Students’ Use of Bioscience Terminology in Debriefing

To address RQ3, the debriefing session was subjected to structured observation. At this point, all students had completed
the same initial part of the simulation training, which enabled us to compile the results into a unified group presentation.
As outlined in Table 3, the frequency analysis indicates a deficient use of bioscience terms during the debriefing session
as an explanatory basis for the observations, assessments, and actions made during the simulation in all four scenarios.
The average use of bioscience terms used in a debriefing was per simulation group 1.3 + 0.7 (n = 20). A Student’s ¢-test
revealed no statistical differences between Group 1 (1.1 + 0.7, n = 10) and Group 2 (1.6 £ 0.7, n = 10) in their use of
bioscience terms in debriefing (p = 0.092). These findings indicate that students inadequately use bioscience theory to
explain the simulated nursing practice.

Nursing Students’ Perspectives on the Relevance of Bioscience in Nursing Practice

To address RQ4, in the students’ reflective responses in evaluation session, bioscience text was identified and coded. The
codes and the corresponding numbers presented in the reflective responses were as follows: anatomy (n = 15), physiology
(n = 4), inside body (n = 5), circulation (n = 5), heart (n = 1), arteria (n = 2), and 102, which represents the subject
number for anatomy, physiology, and biochemistry (n = 5). By using the matrix coding query in NVivo, the meaning
units with a bioscience code were linked to the categories from the manifest content analysis. The results revealed 24
unique meaning units with one or several bioscience codes, originating from 23 individuals. The meanings units with
a bioscience code were distributed as follows within the categories: 4.2% in Visualization, 12.5% in Readiness for action,
and 83.3% in Metacognition. For the students using bioscience terminology in their responses, they emphasize the
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Table 3 Descriptive Statistics of Bioscience Terms Used in Debriefing

Scenario Number of Bioscience Terms used per Examples of Bioscience Terms used by students
Groups Group

Median | Interquartile Range

Physical activity 20 0 | Heart frequency, sweat production, regulation of blood pressure

Stress physiology 20 2 2.75 Sympathetic, adrenaline, heart systolic, respiration, cholesterol,

parasympathetic

Orthostatic 20 0.5 1.75 Heart contractility, arteria, orthostatic pressure, systolic, drop in
hypotension blood pressure

Reduced blood 20 2 2.75 Circulation of blood, blood supply, heart frequency, muscle vein
circulation pump, proteins, edema

significance of engaging in academic reflection to comprehend the interrelation between patient observations and
physiological processes. A student’s quote that exemplifies this is:

Very exciting to participate in and see what we have learned in practice. I found the debrief with an expert at the end very
helpful, as it helped me a lot to see connections from the subjects in anatomy and physiology to practical applications.

While another student wrote:

I understand more about circulation in relation to the patient. Benefit from this knowledge in terms of how a patient may be in
relation to complications in the circulatory system.

The content analysis was conducted without knowledge of the group affiliation. To compare the groups in their
utilization of bioscience terms in the reflective responses, a comparative qualitative analysis was conducted using
NVivo’s cross-tabulation query function. A Chi-square test for independence revealed that the students in Group 2
submitted a significantly higher level of bioscience terms (n = 18) compared to Group 1 (n = 5), with y° = 4.84, df = 1,
Phi=0.187, and p = 0.037. These findings suggest that students who emphasize bioscience often do so when reflecting
on the importance of theoretical knowledge in their future nursing roles or when underlining the acquisition of new
knowledge through clinical simulation training. Additionally, students who undergo debriefing sessions with
a bioscientist are more likely, albeit with a small effect size, to recognize the significance of simulation training for
their future nursing roles by incorporating bioscience terminology, indicating a heightened awareness among students in
Group 2 concerning the value of understanding bioscience to enhance their comprehension of clinical practice.

Item 3 in Questionnaire-2 specifically addresses the relevance of bioscience in nursing practice. The result indicates that
novice nursing students consider knowledge of the circulatory system to be very useful in their nursing practice with an
average score of 4.7 £ 0.5 (n = 148). The Mann—Whitney U-test revealed a significant difference in score level between Group
1 (4.6 £0.5,n=64) and Group 2 (4.8 £ 0.5, n = 83), supporting the guiding reflection delivery in debriefing with a small effect
size (r =0.162, p = 0.05). These findings underscore the importance of incorporating a visualization of the bioscience theory
within the debriefing of a simulation-based experience to enhance the relevance of bioscience in practice.

Discussion

This study presents our findings on novice nursing students’ experiences and perspectives of using clinical simulation as
a learning method, aimed at providing clinical experiences that connect bioscience to clinical practice. The participants
were in the initial semester of the nursing education program, where the inclusion of bioscience, acknowledged as one of
the fundamental pillars in nursing,*® is deemed appropriate within the nursing curriculum.?' A considerable proportion of
students enrolled in nursing programs directly after completing high school, with limited prior experience in clinical
settings. Based on the students’ reflective responses regarding the simulation training, they expressed that their engage-
ment in the simulation enhanced their comprehension of nursing. Furthermore, the students conveyed a heightened
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readiness for real-world practice, indicating a strengthened sense of preparedness. This demonstrates that simulation
training provided students with hands-on, practical experience in a clinical setting.

It is quite common for students to face challenges when grasping the contents of human bioscience.>'** To facilitate
a better comprehension of the bioscience content, it has been suggested that linking bioscience theory to clinical
examples can aid in simplifying the learning process.”'> Despite the simulation’s primary focus on connecting bioscience
to nursing practice, with the learning outcomes encompassing practical skills, nursing theory, and anatomy and
physiology theory, the subsequent debriefing sessions generally fell short in emphasizing key concepts related to
bioscience. During the debriefing, it may not have occurred naturally to the students and facilitators to delve into
anatomic and physiological processes as explanatory factors for clinical observations made during the simulation.
A comprehensive review by Jensen and colleagues® revealed the ongoing challenges within the nursing field concerning
the understanding and practical application of bioscience. This is evidenced by research that highlights how nursing
students faced difficulties in acquiring and effectively applying biosciences knowledge in clinical practice.''~°

In this study, we employed a teaching strategy during simulation training by including a bioscience educator,
rather than solely relying on nurse educators during the debriefing process. The nurse educators facilitated the
debriefing process regarding practical nursing skills, while the bioscience educator facilitated the debriefing
focusing on the physiological processes within the “patients”. Together, these debriefings aimed to bridge theory
to practice, which was one of the learning objectives for the clinical simulation. According to INACSL’s standards
of best practice, the facilitator guiding the debrief should have knowledge and skills of the debriefing process as
well as theoretical knowledge, which simulated case addresses.’*** Previous research has demonstrated that
students highly value the integration of simulation training alongside essential theoretical teachings from
a bioscientist during their nursing education.® Moreover, an educational approach where a bioscience expert
emphasizes the connection between bioscience and clinical situations prior to practice has been shown to have
a profound impact on students’ perception, helping them recognize the pivotal role of science in their nursing
practice.®® Our findings indicate that the students in Group 2 compared to Group 1, to a greater extent highlighted
bioscience in their reflection on how simulation training influenced their future role as a nurse.

In our analysis, the majority of meaning units with bioscience terminology were sorted under the category metacog-
nition. Metacognition encompasses skills that enable learners to understand and monitor their cognitive processes and has
been identified as a strong predictor for learning and achievement in the sciences due to its influence on self-regulated
learning.*® Self-regulated learning refers to our ability to understand and control our learning environments. While only
a minority of students achieve complete self-regulation, those who possess stronger self-regulated skills tend to acquire
knowledge more efficiently, expending less effort, and express higher level of academic satisfaction.’” By acknowledging
their learning needs in forging connections between bioscience and nursing practice, students in Group 2 may have taken
the initial steps towards self-regulated learning of bioscience. This initial awareness and reflection suggest that simulation
training can effectively promote the recognition of bioscience as an integral part of nursing practice, thereby supporting
the development of self-regulated learning skills.

Another important component of self-regulated learning is self-efficacy, as it significantly influences learners’ engage-
ment and perseverance when dealing with challenging tasks.’® Students with higher self-efficacy are more inclined to
actively undertake difficult tasks and demonstrate greater persistence, even in the face of initial setbacks, compared to their
low-efficacy counterparts.*®*° In our study, we found that novice nursing students experienced high levels of initial
emotional activation during simulation training, as evidenced in their qualitative responses in the evaluation. Despite this,
the students expressed a sense of positive mastery that correlated with their performance scores. The use of simulation as
a learning method for first-year nursing students is supported by previous studies showing that simulation training provides
an opportunity for students to interact with real patients and gain a genuine understanding of their own self-efficacy.''*!

It is crucial to ensure continuous integration of bioscientific theory and nursing practice throughout the nursing
curriculum. Jensen and colleagues® have highlighted the importance of establishing stronger connections between
academic staff and real-world practice, allowing students to readily recognize the practical relevance of bioscience
content within their clinical placements. The significance of acquiring a deep understanding of bioscience in
nursing practice is emphasized by academic staff.*> Collaboration between nursing teachers, teachers from other
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departments, and professionals is recommended to motivate students by highlighting the relevance of in-depth
knowledge of bioscience in nursing through the use of nursing care and clinical cases. Furthermore, the devel-
opment of educational programs that cater to students’ individual learning needs and enable active engagement in
the learning process is deemed necessary.*? In our study, simulation training has successfully offered students
valuable practical experience, accompanied by bioscience specialist visualization of the bridge connecting
bioscience theory and practice, however, it remains the students’ responsibility to construct this bridge themselves.
It has been shown for registered nurses that the application of bioscience acquired during their undergraduate
years formed them to rely on their clinical judgment and communicate with confidence.** The pragmatic value of
bioscience knowledge in day-to-day practice empowered registered nurses to contextualize their nursing care plans
and customize holistic care provision according to the unique requirements of each patient.*’

Recommendations

The pursuit of effective strategies for implementing simulation in education holds significant importance for advancing
simulation as a teaching method.** Based on our findings, we recommend including a specialist alongside the facilitator during
debrief session in simulation to bridge the gap between theory and practice. We also recommend implementing the measuring
instruments into the simulation procedure to provide students with an opportunity to observe and engage in self-reflection.

Limitations

When using self-reported data in our research, it is essential to acknowledge several limitations that may affect the
study’s outcomes. To conscientiously address these limitations, we employed various strategies, including the use of
validated measurement instruments, randomized sampling techniques, and to uphold the credibility of our research
findings. An inherent limitation of the study was to match students’ handwritten code entries across the stages of the
study. A potential limitation of this study is the risk of biases during the coding and interpretation of qualitative content
analysis. Despite efforts to anonymize student groups, their reflections often revealed group affiliations, potentially
influencing our coding. Researcher biases, such as confirmation and cultural biases, may have inadvertently affected the
coding process and data interpretation. Additionally, the subjective nature of qualitative analysis can introduce inter-
pretation bias, impacting the accuracy and reliability of the findings.

Due to the high number of students and limited bioscientist available, the guided reflection in debriefing was
conducted collectively for 1/4 of the total of students rather than individually for each simulation group. Ideally, the
nurse and bioscience educators would facilitate collaboratively in the debriefing session.

We considered including knowledge assessments to enhance the study. However, we were concerned that students
might perceive the reflection process as a test rather than a genuine reflective exercise. Additionally, the students had only
been in the program for two months, and the focus of the simulation was not specifically on learning bioscience per se
but rather on experiencing the relevance of bioscience in clinical practice.

Conclusion

Overall, clinical simulation training has a multifaceted impact on novice nursing students. This educational approach
activates situational emotions that many students find beneficial during the simulation process. The students view
simulation training not only as a means to enhance visualization by experiencing real-world scenarios, and as a way
to bolster their readiness for action in nursing practice, but also as an opportunity to foster metacognition, allowing the
students to reflect on their learning process.

This study also examined how bioscience was expressed in the different phases of simulation training. It appears that
during the debriefing phase, students made limited use of bioscientific theory. On the other hand, during the evaluation
phase, several students used bioscientific terminology in their reflections on the usefulness of the simulation training, with
the majority categorized under metacognition, specifically underscoring the importance of theoretical knowledge in
practice. The expression of bioscience relevance in nursing practice was particularly evident when the students received
guidance in bioscience that linked the clinical observations in the simulations with physiological processes in the human
body. These results suggest considerations for refining debriefing approaches in simulation, emphasizing the value of
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including a bioscience specialist to harmonize bioscience theory and practice effectively. In future research, it would be
interesting to explore how repeated exposure to simulation with this type of extended debriefing impacts long-term learning
of bioscience and whether the improved use of bioscience terminology translates into better clinical decision-making.
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