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ABSTRACT

Introduction: Clinical simulation has become an essential strategy in nursing education,
particularly for developing cognitive skills such as situational awareness (SA), which is critical for
patient safety and effective clinical decision-making. However, evidence on the impact of
simulation on SA among nursing students in Tunisia remains limited.

Objective: To evaluate the effect of clinical simulation on the situational awareness of final-year
nursing students at the Higher Institute of Nursing Sciences of Tunis.

Methods: A quantitative, quasi-experimental, longitudinal study was conducted with 133 final-year
nursing students during the academic year 2024-2025. Situational awareness was assessed using an
adapted Situation Awareness Global Assessment Technique (SAGAT), measuring perception,
comprehension, and projection. Assessments were performed before simulation training and three
months after the intervention. Data were analyzed using descriptive statistics and Wilcoxon signed-
rank tests.

Results: Significant improvements were observed across all dimensions of situational awareness.
Mean perception scores increased from 3.75 (SD = 1.25) to 3.98 (SD = 1.19), comprehension from
0.96 (SD = 0.67) to 1.17 (SD = 0.62), and projection from 0.64 (SD = 0.86) to 1.17 (SD = 0.80).
The total situational awareness score increased from 5.35 (SD = 1.95) to 6.32 (SD = 1.76). All
differences were statistically significant (p < 0.001).

Conclusion: Clinical simulation significantly enhances nursing students’ situational awareness,
with sustained effects observed three months post-intervention. These findings support the
integration of structured simulation-based training into nursing curricula to strengthen cognitive

competencies and improve patient safety.

Keywords: Clinical competence; Nursing education; Simulation; Situation awareness; Students
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INTRODUCTION

Nursing education has increasingly embraced simulation as a key component of training, aiming to
enhance various aspects of clinical competence among students. Clinical simulation has become a
cornerstone of modern nursing education, offering a safe and controlled environment for students to
practice and refine clinical skills, integrate theoretical knowledge, and develop complex cognitive
competencies before exposure to real patients|1-3]. Simulation offers a controlled environment
where nursing students can practice and refine their skills without risking patient safety. It provides
an opportunity to engage in realistic scenarios that mimic real-life situations, allowing students to
develop critical thinking and decision-making skills crucial for effective patient care. It is essential
for cultivating nursing students’ knowledge, skills, collaboration, and confidence[4—7].

The role of nurses in the healthcare system is critically important. Multiple scoping review and
systematic reviews studies show that clinical expertise, situational awareness, interprofessional
coordination, and specialized training across different hospital departments are essential for
significantly improving patient safety, care quality, and clinical outcomes[8—12]. Given the crucial
role of nurses in patient care, simulation-based training is essential for enhancing the situational
awareness of future nurses.

Situation awareness, the ability to perceive, comprehend, and predict information about the
environment and ongoing situations[13].It is fundamental for nurses to provide safe and effective
care. Effective situation awareness allows nurses to anticipate potential issues, make informed
decisions quickly, and respond to changing conditions in a timely manner. However, despite its
importance, research specifically examining the impact of simulation on SA in nursing students
remains limited. A recent scoping review suggests that SBE may be effective in cultivating SA
skills, yet highlights a paucity of experimental studies and standardized assessment methods[14—
17].

Furthermore, there is limited research focusing on the specific impact of simulation-based training
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on situation awareness among nursing students in Tunisia.

In Tunisia’s context, where nursing education is evolving rapidly to meet international standards.
Robust learner support and multimodal engagement are the key drivers of nursing students’
satisfaction and self-confidence in simulation-based education[18]. while adding a structured,
hands-on simulation session to traditional lectures markedly boosts nursing students’ BLS-CPR
knowledge and psychomotor skills[19]. Although, some studies focus on affective reaction,
cognitive learning, and procedural learning, there is no research examining real-time cognition by
assessing students’ situational awareness. Understanding how simulation affects situation awareness
can provide valuable insights. The Higher Institute of Nursing Sciences of Tunis plays a pivotal role
in shaping future nurses in the country. Assessing the impact of simulation on students’ situation
awareness at this institution could offer important implications for educational strategies and
curriculum development.

This research seeks to fill a gap in the current literature by exploring how simulation influences the
situation awareness of nursing students at the Higher Institute of Nursing Sciences of Tunis. By
investigating this relationship, the study aims to contribute to the improvement of nursing education
practices and enhance the overall quality of healthcare training in Tunisia.

Situation awareness, the ability to perceive, comprehend, and predict information about the
environment and ongoing situations, is fundamental for nurses to provide safe and effective care.
Effective situation awareness allows nurses to anticipate potential issues, make informed decisions
quickly, and respond to changing conditions in a timely manner. Despite its importance, there is
limited research focusing on the specific impact of simulation-based training on situation awareness

among nursing students in Tunisia.

Objective: To evaluate the effect of clinical simulation on the Situation Awareness (SA) of final-

year nursing students.

Effect of simulation on situational awareness of final-year nursing students at the Higher Institute of Nursing Sciences of Tunis, Tunisia: A quasi-
experimental study 61



\SC

ursing 2026, Volume 2, Nr. 3 pp 58-76

MATERIALS AND METHODS

Study Design

A single-group pre- and post-test quantitative, quasi-experimental, longitudinal design to evaluate
the impact of simulation-based training on the situational awareness (SA) of final-year nursing
students at the Higher Institute of Nursing Sciences of Tunis. The study was conducted in a
controlled environment using simulation scenarios that mirror real-life clinical situations.
Assessments of situational awareness were conducted both before and three months after the

simulation training to evaluate both immediate and retained effects.

Study period

2024-2025 academic year.

Participants
All final-year students enrolled in the Bachelor of Science in Nursing program at the Higher
Institute of Nursing Sciences of Tunis were invited to participate. The anticipated sample size is

N=133 students.

Inclusion criteria
o Completion of relevant coursework in clinical nursing.

e Provision of informed consent to participate.

Exclusion criteria
o Inability to attend all required sessions or follow-up assessments due to scheduling conflicts

or personal circumstances.
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Instruments

The primary tool for assessing situational awareness will be an adapted version of the Situation
Awareness Global Assessment Technique (SAGAT). SAGAT is a validated method for measuring
SA across three hierarchical levels: Perception, Comprehension, and Projection (based on Endsley’s
model).

Situational awareness was assessed using a questionnaire derived from the Situation Awareness
Global Assessment Technique (SAGAT), originally developed by Mica R. Endsley[20]. The
instrument was adapted from the Team Situation Awareness Global Assessment Technique
(TSAGAT)[21]. The questionnaire included nine items corresponding to the three levels of
situational awareness described in Endsley’s model: perception (5 items), comprehension (2 items),
and projection (2 items).

The original TSAGAT questions were modified to reflect the simulated patient deterioration
scenario used in this study and to ensure relevance to the Tunisian nursing education context. Minor
linguistic and contextual adjustments were made while preserving the conceptual structure of the
SAGAT framework. The adapted items were reviewed by nursing educators and clinical experts to
ensure clarity, relevance, and alignment with local clinical practice.

Each item was scored dichotomously (1 = correct answer; 0 = incorrect), resulting in a total possible
score ranging from 0 to 9, with higher scores indicating greater situational awareness. The internal
consistency of the adapted instrument was assessed using Cronbach’s alpha based on baseline
responses from 133 nursing students, yielding o = 0.633 (standardized o = 0.649). Corrected item—
total correlations ranged from 0.106 to 0.431, indicating moderate internal consistency for this

multidimensional construct.

Adapted SAGAT Questionnaire

The adapted questionnaire included 9 items, distributed across the three levels of situational
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awareness:
1. Level I — Perception (5 items)

e Check the patient’s oxygen saturation

Check the patient’s blood pressure

Check the patient’s pulse

What is on the wall next to the patient?

What is on the patient’s chest?
2. Level 2 — Comprehension (2 items)
e Is the patient well oxygenated?
e What is the problem with this patient?
3. Level 3 — Projection (2 items)
e If you do not intervene properly, what will happen to the pulse?

e If you do not intervene properly, what will happen to the blood pressure?

The SAGAT questionnaire was administered twice: once before the simulation training (baseline)
and again three months after the training (follow-up).

Each correct response was assigned a score of one point, while incorrect responses were scored as
zero. Scores were calculated for each situational awareness level (perception, comprehension, and

projection), as well as a total situational awareness score.

Simulation Training

Scenario Development

Simulation scenarios were developed to reflect critical clinical situations (e.g., patient deterioration,
emergency response). The simulation scenario involved the management of a critically ill patient

presenting signs of clinical deterioration requiring rapid assessment of vital signs and appropriate
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clinical decision-making. The simulation was conducted using a moderate-fidelity mannequin to
reproduce realistic clinical conditions while allowing students to practice patient assessment and
intervention in a controlled educational environment. These scenarios were designed to test and

develop situational awareness through realistic, immersive experiences.

Simulation Sessions
e Each simulation session will last approximately 2—3 hours, including pre-briefing, active
simulation, and debriefing.
e All participants will engage in the simulation training during a designated session period.
e The simulation sessions were supervised by instructors who were faculty members at the
Higher Institute of Nursing Sciences of Tunis with prior experience in simulation-based

education and clinical training.

Data Collection
Data will be collected in two phases:
1. Pre-Simulation Assessment (Baseline):
Participants will complete the adapted SAGAT questionnaire before undergoing any
simulation training to assess their baseline situational awareness.
2. Simulation Training:
e Participants will take part in a simulation session, designed to challenge and enhance
SA in real-time.
3. Post-Simulation Assessment (Follow-Up after 3 Months):
e After three months, participants will again complete the same SAGAT questionnaire
to evaluate the retention and long-term impact of the simulation training on their

situational awareness.
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Data Analysis
Data from the pre- and post-simulation SAGAT assessments will be analyzed using SPSS-26. The
following statistical techniques were applied:
o Descriptive statistics to summarize demographic data and SA scores.
e The normality of continuous variables was evaluated using the Shapiro—Wilk test, which
revealed a non-normal distribution (p < 0.05). Consequently, Wilcoxon signed-rank tests
were performed to compare SA scores at baseline and after 3 months.

e Asignificance level of p-value (p) < 0.05 was used to determine statistical significance.

Ethical Considerations

Ethical approval was sought from the Institutional Review Board (IRB) of the Higher Institute of
Nursing Sciences of Tunis (Approval No.: 01-07-10/2024; Date: 07/10/2024). Informed consent
was obtained from all participants prior to their involvement in the study. Participants were assured

of confidentiality and the right to withdraw from the study at any time without penalty.

RESULTS

Sociodemographic Characteristics of Participants

The sample consisted of 133 participants, with 52.63% identifying as female (n = 70) and 47.37%
as male (n = 63). This represents a sex ratio of approximately 90 males for every 100 females,
indicating a slight predominance of females in the study population.

The participants' ages ranged from 21 to 23 years, with a mean age of 22.01+0.38 years, indicating
a very homogeneous age group. The median age was 22, matching the mean, which suggests a
symmetrical distribution. In terms of frequency, the vast majority of participants were 22 years old

(85.71%), while smaller proportions were 21 years old (6.77%) and 23 years old (7.52%) (Figure

1.
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21 22 23 (Years)

Figure 1. Distribution of participants by age

Descriptive Statistics of Pre- and Post-Training Scores

The data show an increase in mean (M) scores from pre-training to post-training across all

measured variables (Table 1).

Statistical indexes Pre-training
Perception Comprehension Projection Total Score
Min 0 0 0 0
Max 5 2 2 9
Median 4 1 0 5
Interqurtile Range (IQR) [3, 5] [1, 1] [0, 1.5] [4, 7]
Mean 3.75 0.96 0.64 5.35
Standard Deviation (SD) 1.25 0.67 0.86 1.95

Post-training

Perception Comprehension Projection Total Score
Min 0 0 0 1
Max 5 2 2 9
Median 4 1 1 6
Interqurtile Range (IQR) [4, 5] [1,2] [0.5, 2] [S, 8]
Mean 3.98 1.17 1.17 6.32
Standard Deviation (SD) 1.19 0.62 0.80 1.76

Tablel. Descriptive Statistics of Pre- and Post-Training Scores
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Perception scores increased from M = 3.75, SD = 1.25 to M = 3.98, SD = 1.19. Comprehension
scores increased from M = 0.96, SD = 0.67 to M = 1.17, SD = 0.62. Projection scores increased
from M = 0.64, SD =0.86to M = 1.17, SD = 0.80. The total score increased from M = 5.35, SD =

1.95to M =6.32,SD = 1.76.

3. Pre- and Post-Training comparison

The Wilcoxon signed-rank tests were conducted to compare pre-training and post-training scores on
Perception, Comprehension, Projection, and Total Score variables. Results indicated statistically
significant increases across all measures following the training intervention. Specifically, the
Perception scores showed a significant increase, Z = 4.71, p < 0.001, indicating a difference in
median perception scores after training. Similarly, Comprehension scores increased significantly, Z
= 5.01, p < 0.001, suggesting improved understanding post-training. Projection scores showed a
larger effect, with Z = 6.44, p < 0.001, reflecting enhanced ability to apply or extend knowledge
after training. The Total Score also increased significantly, Z = 7.70, p < 0.001, highlighting an

overall improvement in combined performance measures (Table 2).

Variable Test Standardized p-value

Statistic Z-Statistic)
Perception (pre vs post) 325.0 4.71 <0.001
Comprehension (pre vs post) 351.0 5.01 <0.001
Projection (pre vs post) 1326.0 6.44 <0.001
Total Score (pre vs post) 2850.0 7.70 <0.001

Table 2. Pre- and Post-Training comparison

Multivariate Linear Regression Analysis of Factors Associated with Improvement in Total
Score

A multivariate linear regression analysis was conducted to examine whether demographic variables
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were associated with improvement in total score after the training intervention. The overall
regression model was statistically significant (F = 12.90, p < 0.001) and explained 16.6% of the
variance in score improvement (R? = 0.166, Adjusted R> = 0.153).

Sex was significantly associated with improvement in total score (B = —0.932, B = —0.407, p <
0.001), indicating that male participants showed greater improvement than female participants. In
contrast, age was not significantly associated with changes in total score (B = 0.025, f = 0.008, p =
0.919), suggesting that the observed improvements were not influenced by participants’ age.

These findings indicate that the improvement in total score following the training intervention was

primarily influenced by sex, while age did not play a significant role (see Table 3).

Variable B Standard Error (SE)  Standardized § p-value 95% Confidence Interval
Sex -0.932 0.183 -0.407 <0.001  -1.295 to -0.569

Age 0.025 0.242 0.008 0.919 -0.455 to 0.504

Constant 1.846 5.339 0.730 -8.716 to 12.408

Table 3. Multivariate Linear Regression Analysis of Factors Associated with Improvement in Total

Score.

DISCUSSION

The present study examined the effect of simulation-based training on the situational awareness
(SA) of final-year nursing students at the Higher Institute of Nursing Sciences of Tunis. Findings
demonstrated significant improvements across all three dimensions of situational awareness
perception, comprehension, and projection as well as in the overall SA score following simulation
training. These results confirm the efficacy of simulation as a pedagogical strategy for strengthening
cognitive and decision-making capacities that are critical for safe clinical practice.

Our findings are consistent with earlier work emphasizing the positive impact of simulation on

nursing students’ knowledge acquisition, confidence, and decision-making abilities [4,6]. In
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particular, the observed improvement in projection scores aligns with [13] theoretical model of SA,
in which the ability to anticipate future states represents the most advanced and clinically decisive
dimension of situational awareness. Such gains suggest that immersive, scenario-based learning
environments foster higher-order cognitive processing that extends beyond simple recognition or
comprehension of patient data.

Moreover, this study contributes novel evidence in the Tunisian context, where research on
simulation-based learning remains limited despite growing curricular reforms in nursing education
[18,19]. Our results reinforce the idea that integrating simulation into undergraduate nursing
curricula does not merely enhance psychomotor skills but also supports real-time cognitive
processes essential for clinical safety and patient-centered care. This is particularly relevant given
the documented importance of situational awareness in preventing adverse events and improving
interprofessional team performance [9,10,12].

The current study found that demographic variables had a limited influence on improvement in total
score following the training intervention. The multivariate regression model explained a modest
proportion of variance (16.6%), suggesting that while sex significantly predicted improvement, the
majority of performance gains were likely influenced by other factors such as baseline knowledge,
prior experience, or engagement during training. Specifically, male participants demonstrated
significantly greater improvement than female participants, whereas age was not associated with
score changes. This finding aligns partially with prior simulation-based education research, which
indicates that performance gains may be influenced by individual differences, although many
studies report comparable improvements across sex and age groups [1,6,7]. The observed sex
difference may reflect variations in confidence, prior exposure, or learning preferences within the
study sample, rather than inherent ability, and should be interpreted cautiously. Overall, these
results suggest that the training intervention effectively improved performance across participants,

with sex-related differences accounting for a small but significant portion of the variance. Future
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research should explore additional factors, such as baseline competency and engagement levels, to
better understand the predictors of skill acquisition in simulation-based training.

Another contribution of this study is the longitudinal assessment of SA. By conducting follow-up
measurements three months after training, the results indicate that knowledge retention and
cognitive benefits persist beyond the immediate post-simulation phase. This durability underscores
the value of simulation as a sustainable educational strategy rather than a short-term intervention.
Despite these promising findings, several limitations should be acknowledged. First, the study
relied on the adapted Situation Awareness Global Assessment Technique (SAGAT), which, although
validated, may not fully capture the complexity of situational awareness in dynamic clinical
environments. Second, this study employed a quasi-experimental single-group pre—post design
without a control group, limiting causal inference. While significant improvements in situational
awareness were observed, the absence of a control group prevents ruling out alternative
explanations for the observed changes, such as concurrent learning experiences or natural
maturation effects. The quasi-experimental design does not allow for causal inference with the same
rigor as randomized controlled trials. Third, the study was confined to a single institution,
potentially limiting the generalizability of results to other nursing programs with differing curricula,
resources, or student populations. Fourth although the adapted SAGAT questionnaire was reviewed
by nursing educators and clinical experts, a full psychometric validation was not conducted.
Cronbach’s alpha (a = 0.633) indicated moderate internal consistency, and a few items had lower
item—total correlations, which may affect the precision of situational awareness measurement.
Addressing these limitations in future research would strengthen the evidence base and allow for
more nuanced insights into contextual factors that influence simulation effectiveness.

Future research should explore the integration of interprofessional simulation scenarios to evaluate
how situational awareness develops in team-based contexts, which more closely mirror real-world

healthcare environments [5]. Additionally, examining the role of structured debriefing in
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consolidating situational awareness would provide valuable pedagogical insights. Finally,
comparative studies across diverse institutional and cultural settings would further validate the

broader applicability of these findings.

CONCLUSION

This study provides empirical evidence that simulation significantly enhances nursing students’
situational awareness at all levels: perception, comprehension, and projection. The improvements
observed both immediately and three months after training underscore the effectiveness of
simulation not only as an instructional tool but also as a long-term capacity-building strategy in
nursing education. By fostering the ability to detect, interpret, and anticipate clinical cues,
simulation prepares students to act decisively in rapidly evolving healthcare contexts—an essential
competency for ensuring patient safety and improving care outcomes. In the Tunisian context,
where nursing education continues to align with international standards, these findings have
important implications for curriculum design. Greater incorporation of simulation-based education
may bridge the gap between theoretical knowledge and clinical competence, equipping future
nurses with the cognitive agility and confidence necessary for professional practice.

Ultimately, embedding structured, simulation into nursing programs is not merely an educational
innovation but a pedagogical imperative. As healthcare systems face increasing complexity,
preparing nurses with advanced situational awareness through simulation represents a crucial step

toward improving both individual clinical performance and overall quality of patient care.
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