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ABSTRACT

The increasing number of learners, combined with the time- and resource-intensive nature of
simulation-based learning (SBL), may limit opportunities for active participation. Most existing SBL
research has focused on comparing active participants with observers. However, few studies have
examined the impact of the ecological organisation of simulation training sessions, including active
participants and observers (AP-O) formats versus observer-only formats, on learning outcomes
in emergency simulation training. This quasi-experimental study aimed to evaluate the effects of
AP-O versus observers-only roles on nursing students’ satisfaction, self-confidence, self-efficacy,
and knowledge acquisition during an emergency SBL training session. A total of 69 undergraduate
nursing students were randomly assigned to either the AP-O group or observers. All participants
completed three emergency simulation scenarios using standardised patients. Data were collected
using a multiple-choice questionnaire and three validated scales. Both groups showed significant
improvements in knowledge scores after each simulation scenario (p < 0.001). However, no statistically
significant differences were found between the AP-O and observer groups in terms of learning
satisfaction, self-efficacy, self-confidence, or knowledge acquisition (p > 0.05). These findings suggest
that SBL is effective in enhancing students’ learning outcomes and knowledge transfer, regardless of
their simulation role.
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INTRODUCTION

Simulation-based learning (SBL) has gained ground in healthcare education, offering a
safe environment for nursing learners to bridge the theory-practice gap and learn from
their mistakes without risking patient safety (1,2). While SBL enhances knowledge, critical
thinking, and clinical performance (3), it faces logistical challenges such as large student
cohorts and limited resources, which often limit active student participation (4). As a result,
learners are frequently assigned to either an active participant (AP) or an observer role (5,
6). During the simulation scenario, students in the AP role engage in real-time decision-
making and direct interaction with the simulation environment, while observers watch
the scenario in real time without direct involvement. Observational learning, or vicarious
learning, is the acquisition of knowledge, skills, strategies, or behaviours through observing
others (7). Moreover, it has been widely demonstrated among educators and researchers that
SBL has principally grounded in experiential learning theory. However, the framework of
observational learning, particularly Bandura’s social learning theory, remains underutilised
by educators and researchers in simulation (8,9).

Evidence suggests that the learner’s role in SBL may have a differential impact on simulation
design and levels of learning (10) and learning outcomes (4,11), such as self-confidence, self-
efficacy, and knowledge acquisition. Self-confidence, defined as the learners’ trust in their
abilities (12), is a critical clinical competence for nursing students, impacting assertiveness,
communication, and teamwork (13). Exploring this outcome is essential in pre-licensing
nursing education (12) because a lack of self-confidence can hinder the achievement
of student learning outcomes. However, sufficient self-confidence can optimise the
nursing learning experience (14). Self-efficacy refers to a person’s belief in their ability to
organise and execute the actions required to produce desired results in a specific situation
(12). According to Bandura’s social cognitive theory, self-efficacy is increased by verbal
reinforcement, effective performance, observational experiences, and emotional states
(15,16). Furthermore, students’ self-efficacy affects their ability to transfer skills to real
clinical situations (17).

There are inconsistent data about observers’ knowledge acquisition, making it difficult to
determine the relative effectiveness of AP versus observer roles in simulation training (10).
Furthermore, few studies have examined the effectiveness of students’ learning outcomes
when assigned to a combination of both roles (AP-O), which reflects more ecological SBL
training organisation, versus observer role only during a simulation training session,
particularly in emergency simulation training (5,18). Therefore, further research is still
needed to explore the learning outcomes of students according to their roles during SBL
sessions. The aim of this study is to assess the effects of AP-O versus observer-only roles on
satisfaction, self-confidence, self-efficacy and knowledge acquisition among undergraduate
nursing students during emergency simulation training. Guided by the National League for
Nursing (NLN) Jeffries’s simulation theory (18), Bandura’s social learning theory (7), and
Kirkpatrick’s four-level evaluation model (19), this study focused on the first two levels of
Kirkpatrick’s model: reactions and learning. We hypothesised that the AP-O group would
achieve better learning outcomes than the observer-only group.
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METHODS

Study Design

The study adopted a quasi-experimental, two-group, pretest-posttest design.

Participants

A total of 69 second-year undergraduate emergency nursing students participated in this
study. All had previously completed a 50-hour theoretical module on emergency care,
and all participants were first-time users of SBL. Allocation to the AP-O role was carried
out before each scenario by drawing lots from the class list. The remaining students were
automatically assigned to the observer-only group. Across the three simulation scenarios,
students from both groups participated in the same pre-briefing and debriefing sessions.
A priori power analysis was conducted to estimate the required sample size for detecting a
statistically significant difference between the two groups (n = 28 and n = 41). Using G*Power
3.1 software, a two-tailed independent samples t-test was selected with an alpha level (a)
of 0.05 and a desired power (1 - ) of 0.80. Assuming a medium effect size (Cohen’s d =
0.3), the required total sample size was calculated to be approximately 64 participants. The
final sample of 69 students (AP-O group: n = 28; observer-only group: n = 41). The detailed
role assignment procedure is described in the procedure section. Figure 1 illustrates the
flowchart of group allocation, simulation scenarios, and measurement points.

| Participants (n = 69) |

L4

| Group assignment |

Enrolment

Total active participant - Total active participant -
Observers (AP-Os) (n = 28) Observers (AP-Os) (n = 28)

Allocation

Knowledge Pretest 1 (N = 69)
immediately before scenario

Immediate Posttest 1 (N = 69)
Satisfaction, self-confidence, self-efficacy,
and knowledge

Knowledge Pretest 2 (N = 69)
immediately before simulation

Scenario 2 AP-Os (n = 22) Observers
(n=47)

Immediate Posttest 2 (N = 69)
Satisfaction, self-confidence, self-efficacy,
and knowledge

Intervention

Knowledge Pretest 3 (N = 69)
immediately before simulation

- Observers
Scenario 3 AP-Os (n = 28) (n=41)

Immediate Posttest 3 (N = 69)
Satisfaction, self-confidence, self-efficacy,
and knowledge

[t

Figure 1: Flowchart of group allocation, simulation scenarios, and measurement points.
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Study Setting and Duration

This study was conducted at the Higher Institute of Nursing Professions and Health
Techniques in Agadir, Morocco, between 1 February and 31 July 2024.

Data Collection

Data were collected using four tools: (a) a sociodemographic questionnaire (gender, age,
prior experience in SBL); (b) the French version of the Satisfaction and Self-Confidence in
Learning (SSCL) scale (20); (c) the French version of the General Self-Efficacy (GSE) scale
(21); and (d) an author-developed multiple-choice questionnaire to assess theoretical
knowledge in emergency nursing.

The French version of the SSCL scale was used to assess satisfaction (Kirkpatrick Level 1)
and self-confidence in learning (Kirkpatrick Level 2). It consists of 13 items, with five items
assessing satisfaction and eight items assessing self-confidence in learning. Each item is
rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). A total
of 25 points can be obtained for satisfaction and 40 points for self-confidence. Higher scores
indicate greater satisfaction and self-confidence in learning.

The self-efficacy outcome (Kirkpatrick Level 2) was measured using the validated French
version of the GSE scale. The scale comprises 10 items rated on a 4-point Likert scale from 1
(not at all true) to 4 (exactly true). Total scores range from 10 to 40, with scores > 30 indicating
high perceived self-efficacy.

Three multiple-choice questionnaires were developed by the authors to assess theoretical
knowledge or cognitive performance in nursing emergency care (Kirkpatrick Level 2). Each
questionnaire’s items were explicitly aligned with the learning objectives of its corresponding
simulation scenario. They included 15 items: 10 directly related to the scenario (scored 0-10;
a score > 5 was considered a passing score) and 5 unrelated distractor items, included to
prevent participants from identifying the scenario topic beforehand and excluded from
the analysis. The questionnaires were written by the authors and validated by two nursing
faculty members with expertise in emergency care and simulation-based education.

Procedure

A total of three different simulation scenarios were conducted over three consecutive days,
eachinvolving a case with increasinglearning objectives. The first scenario addressed an adult
with severe asthma, the second focused on the management of post-surgical hemorrhagic
stroke, and the third simulated an in-hospital adult cardiac arrest. These scenarios were
designed around the same theme of emergency care management. The progressive variation
of clinical situations aimed to facilitate the mobilisation of knowledge and skills discussed
during the debriefing of the previous scenario and to promote their transfer to subsequent
sessions, particularly regarding the application of the Airway, Breathing, Circulation,
Disability, Exposure (ABCDE) bundle and crisis resource management competencies.
Each scenario lasted 50 minutes, comprising 10 minutes for pre-briefing, 10 minutes for
the simulated situation, and 30 minutes for debriefing. The scenarios were validated and
facilitated by three nurse anaesthetist educators trained in healthcare simulation. Three
Standardised Patients (SPs) were trained in advance to portray patient roles. These SPs were
blinded to the study participants’ identities and the study outcomes. The SP modality was
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selected because it effectively enhances physical assessment skills, diagnostic reasoning,
clinical judgment, self-efficacy, and promotes patient-centred care (22-24). Physiological
parameters were controlled and displayed using the free Vital Sign Simulator application.

The allocation of roles was systematically organised before each of the three simulation
scenarios. The AP-O role referred to students who acted once as active participants and
observed during the remaining scenarios, while the observer-only group included students
who exclusively observed without direct participation. Across all scenarios, both the
allocation principle and the simulation conditions were identical: within each subgroup,
a predetermined number of students was randomly assigned to the AP-O role, while the
remaining participants automatically served as observers. In the first scenario, participants
were divided into four subgroups: four students assigned to the AP-O role, yielding a
total of 16 AP-O, and the remaining 53 students were observers. In the second scenario,
two subgroups were formed among the observers, and three students per subgroup were
assigned to the AP-O role, adding six new AP-Os. Considering students who had already
acted as AP-O in Scenario 1, the analysed sample for scenario 2 comprised 22 AP-O and
47 observers. In the third scenario, two new subgroups were created. Three students per
subgroup were assigned to the AP-O role, yielding six additional AP-Os. By the end of the
third scenario, corresponding to the achievement of the simulation training, the cumulative
distribution comprised 28 AP-O and 41 observers.

No specific briefing or observation tool was provided to guide observers during the sessions.
According to Kirkpatrick’s evaluation model, the learning outcomes targeted in this study
were classified as reactions (Kirkpatrick Level 1) and learning (Kirkpatrick Level 2). The
progressive use of varied clinical situations reinforced participants’ ability to transfer
knowledge and behaviour across scenarios, thereby supporting the application of these
competencies in increasingly complex emergency contexts.

Data Analysis

Data were analysed using the Statistical Package for the Social Sciences (SPSS), version
26.0. Continuous variables were presented as means with standard deviations (M(SD))
or as medians with interquartile ranges (IQR), as appropriate. Categorical variables were
summarised using frequencies and percentages. After checking normality assumptions
using the Shapiro-Wilk test, an independent t-test was used to compare the mean scores
of the two groups (AP-O vs Observer) for satisfaction, self-efficacy, self-confidence, and
knowledge acquisition. In addition, a paired t-test was used to compare the mean knowledge
scores before and after each simulation scenario. A significance level of p < 0.05 was used.

RESULTS

Participants’ Characteristics
A total of 69 second-year undergraduate nursing students participated and completed all

the phases of the study experiment. The AP-O group included 23 females (33%) and five
males (7%), while the observer group included 22 females (32%) and 19 males (27%), with a
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statistically significant difference (p = 0.015). Participants’ ages ranged from 19 to 20 years,
with a median age of 20 years (IQR: 19-20). No significant difference in age was found
between the two groups (p = 0.40). Notably, none of the participants had prior experience
with SBL before this study.

Effect of the assigned role on participants’ satisfaction, self-confidence and self-efficacy
during nursing SBL

As shown in Table 1, the study results demonstrate consistently high levels of satisfaction
and self-efficacy, as well as moderate levels of self-confidence, among both AP-O and
observer-only groups across the three simulation scenarios. In the AP-O group, satisfaction
scores ranged from 23.32 (4.02) to 23.64 (1.95), self-confidence scores from 28.41 (4.07) to
32.73 (4.36), and self-efficacy scores from 29.54 (4.30) to 32.02 (4.53). In the observer-only
group, satisfaction scores ranged from 21.10 (4.63) to 22.41 (4.07), self-confidence scores
from 30.93 (4.83) to 34.25 (4.09), and self-efficacy scores from 30.36 (4.47) to 32.54 (4.50). No
statistically significant differences were observed between roles across the three scenarios.
For satisfaction, the p-values were 0.19, 0.71, and 0.24; for self-confidence, 0.24, 0.19, and
0.11; and for self-efficacy, 0.64, 0.86, and 0.69, respectively.

Table 1: Effect of the students’ role on satisfaction, self-confidence and self-efficacy
during the three simulation scenarios

Variable Simulation AP-0 Observer only p*
scenarios n, M(SD) n, M(SD)
Satisfaction 1 16, 23.39(1.73) 53, 22.41(4.07) 0.19
2 22, 23.32(4.02) 47, 21.85(4.63) 0.7
3 28, 23.64(1.95) 41, 22.10(4.63) 0.24
Self-confidence 1 16, 28.41(4.07) 53, 30.93(4.83) 0.19
2 22, 32.13(4.63) 47, 33.18(5.85) 0m
3 28, 32.73(4.36) 41, 34.25(4.09) 0.19
Self-efficacy 1 16, 30.36(4.47) 53, 29.54(4.30) 0.64
2 22, 32.14(4.90) 47, 30.90(5.01) 0.86
3 28, 32.54(4.50) 41, 32.02(4.53) 0.69

Notes: AP-O = Active participant-observer; M(SD) = Mean (standard deviation); * Significant at < 0.05

Effect of the participants’ role on knowledge acquisition during nursing SBL session

The comparison of knowledge acquisition scores before and after each simulation scenario
revealed a statistically significant improvement within both groups (p < 0.001). However, no
significant differences were found between the groups when comparing pre-test or post-test
scores across the three scenarios (p > 0.05). The detailed results are presented in Table 2.
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Table 2: Comparison of the knowledge acquisition scores between AP-O and observer
groups during the three simulation scenarios

Assessment time point Scenarios i elktienly 8 R A G
n, M(SD) n, M(SD) comparison, p*
Pre-test 1 16, 4.15(1.22) 53, 4.0(1.33) 0.68
2 22, 4.15(1.22) 47, 4.0(1.33) 0.68
3 28, 5.25(1.22) 41, 4.82(1.26) 0.10
Post-test 1 16, 5.62(1.08) 53, 6.12(1.27) 0.80
2 22, 5.62(1.08) 47, 6.12(1.27) 0.80
3 28, 6.82(1.05) 41, 6.40(1.09) 0.85
Within group comparison, p* 1 < 0.001 < 0.001 -
2 < 0.001 < 0.001 -
3 < 0.001 < 0.001 N

Notes: AP-O = Active participant-observer; M(SD) = Mean (standard deviation), N = 69;* significant at p < 0.05

DISCUSSION

This study aimed to evaluate the effects of students’ simulation roles (AP-O vs observer-
only) on satisfaction, self-efficacy, self-confidence, and knowledge acquisition during
emergency simulation training experiences. Referring to Kirkpatrick’s four-level evaluation
model widely used in healthcare education programes (25), the discussion of the effect of
learners’ roles on learning outcomes during SBL is organised as follows: first, satisfaction
and self-confidence; second, self-efficacy; and third, knowledge acquisition across the
three simulation scenarios. The study found no significant differences between the AP-O
role and observers in satisfaction, self-efficacy, self-confidence, and theoretical knowledge
acquisition. However, theoretical knowledge significantly improved after each simulated
scenario in both groups, demonstrating an immediate enhancement in learners’ knowledge
acquisition.

Effects of Simulation Learners’ Role on Satisfaction and Self-Confidence in
Learning

In this study, both AP-O and observer-only groups reported high levels of satisfaction (mean
> 21/25) and moderate levels of self-confidence (mean > 28/40) across the three simulation
scenarios. These findings indicate that simulation effectively promotes positive student
satisfaction and self-confidence in learning, regardless of assigned role.

High satisfaction levels were observed in both groups, with no significant differences
between AP-O and observer roles. Similar findings were reported in previous studies (26—
29). In contrast, some evidence suggests that observers may be less satisfied than active
participants (30). Moreover, Blanié et al. (31), who compared AP-O and observer-only roles
reported positive satisfaction outcomes in both groups, with significantly higher scores in
the AP-O group. Nevertheless, studies have shown that observers can achieve outcomes
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comparable to those of active participants when provided with structured support, such
as targeted pre-briefings or observation guides. O’'Regan et al.’s (10) systematic review
confirmed that guided observation enhances satisfaction and other learning outcomes. The
importance of students’ satisfaction as an outcome has been widely demonstrated in the
literature. It was closely associated with the improvement of students’ learning outcomes.
These positive results among observers in our study highlight an opportunity for educators to
deliberately integrate and optimise the observer role while maintaining learner engagement
and achieving outcomes.

Self-confidence scores remained consistently above 28/40 in both groups, indicating moderate
levels of confidence that support SBL’s effectiveness in enhancing learners’ confidence.
This finding aligns with evidence from a systematic review that demonstrated the positive
impact of SBL on nursing students’ self-confidence (32). Similar results have been reported
in studies showing comparable improvements in both AP-O and observer-only groups (27).
However, Moraes et al. (33) reported higher self-confidence among active participants than
among observers, suggesting that role allocation may influence this outcome under certain
conditions. Moreover, perceived confidence represents a critical skill in providing safe and
effective nursing care, as it enables practitioners to manage complex clinical challenges
while ensuring accurate and appropriate interventions (34). Therefore, it is important to
examine whether the self-confidence outcomes observed in this study are transferable to
real clinical settings. Nevertheless, the absence of medium- or long-term follow-up in this
study limits the evaluation of sustained changes in self-confidence. Consequently, future
research should adopt longitudinal pre-post designs to investigate how self-confidence
outcomes are transferred to clinical decision-making in real-world practice settings, across
active roles and observers.

Effect of Student’s Role During SBL on Self-Efficacy

In this study, self-efficacy scores consistently exceeded 29.54/40 across scenarios, indicating
a generally high level of perceived self-efficacy among participants. The comparison
between AP-O and observer-only roles revealed no statistically significant differences across
the three simulation scenarios (p > 0.05). The increased level of self-efficacy among nursing
students was previously demonstrated (35). Furthermore, evidence has demonstrated that
clinical training and simulation are effective in enhancing nursing students’ self-efficacy
(15). In addition, simulation training using SP allows novice nursing students to immerse
themselves in realistic patient scenarios, thereby improving their self-efficacy (32).
However, the non-significant difference in self-efficacy between the two groups aligns with
the findings reported by Jiang et al. (26). In contrast, the study by Moraes et al. (33) reported
higher self-efficacy scores among active participants compared to observers, suggesting a
potential advantage of direct engagement and sense of presence in simulation. Our findings
may be explained by the SBL modality used, specifically the use of SP, which has been shown
to effectively enhance learners’ self-efficacy (22,23). This is particularly relevant, as self-
efficacy is widely recognised as an important outcome of simulation-based education (36).
In addition, the debriefing phase, as the cornerstone of SBL, facilitates the process of critical
reflection, allowing learners to analyse their actions and decisions during the simulation.
Furthermore, constructive feedback from instructors promotes self-correction and allows
students to adjust their learning strategies as needed (37).
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Effect of Simulation Student Role on Knowledge Acquisition

The study results demonstrated a significant improvement in participants’ knowledge
acquisition (p < 0.001), with no significant difference observed between learners’ roles
during the simulation scenarios (p > 0.05). This finding is supported by previous literature
(6,26,28,38-40). The facilitated reflective practice (constructive feedback and group
discussion between students and trainers) during debriefing sessions enabled students to
validate their knowledge and address their knowledge gaps (41). This result suggests that all
students learn whether they are active or observers during SBL. That is why it is important
for educators to consider implementing simulation training despite the large cohort of
nursing students.

The absence of statistically significant differences between active and observer participants
may be explained by the cognitive nature of learning and the effectiveness of vicarious
learning strategies. According to cognitive learning theories, knowledge acquisition occurs
through information processing, attention, and reflection, regardless of the learner’s physical
engagement in the task (42). This sense of presence may be strengthened by a standardised
pre-briefing that focuses on suspension of disbelief and on improving students’ intrinsic and
extrinsic motivation. Furthermore, observational learning, as described by Bandura’s Social
Learning Theory, posits that individuals can acquire skills and behaviours by observing
others, especially when the observation is structured and goal-directed (7). In the context
of SBL, observers can achieve learning outcomes comparable to active participants when
they are cognitively engaged through reflection during observation (39,43). Moreover, a
personalised briefing session helps observers understand their responsibilities, thereby
enhancing their involvement and attention during simulation scenarios (44). Although
SBL demonstrated a positive effect on students’ knowledge acquisition, regardless of their
assigned role, reinforcing its effectiveness in training large cohorts, the transferability of
this knowledge to clinical practice (Kirkpatrick Level 3) requires further exploration.

In summary, this study highlights that in resource-constrained nursing education,
observational learning represents a valuable strategy for supporting SBL. It enables
the training of large student cohorts while achieving learning outcomes comparable to
those attained through active participation. Nevertheless, several limitations must be
acknowledged when interpreting these findings. First, this was a single-centre study with
a small sample size which may restrict the generalisability of our findings to broader
populations. Furthermore, the post-intervention assessment of learners’ long-term
knowledge retention was not conducted. Further studies are required to assess the impact of
learners’ roles in simulation on knowledge retention, behavioural change (Kirkpatrick Level
3), and patient outcomes (Kirkpatrick Level 4) among nursing students.

CONCLUSION

In conclusion, this study demonstrated the positive effects of SBL on satisfaction, self-
confidence, self-efficacy, and knowledge acquisition among nursing students, regardless
of the assigned role (AP-O vs observer-only) during emergency simulation scenarios. These
findings suggest that role assignments, particularly the observer role, can be strategically
used by nursing educators to address SBL challenges in contexts with large student cohorts
and limited simulation resources.
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