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Adolescents are at a critical stage for acquiring essential health knowledge and life-saving skills. However, traditional
didactic approaches often fail to effectively build first aid competencies. Scenario-based learning (SBL) and simulation
techniques offer interactive alternatives that promote practical skill development and knowledge retention.

This systematic review aims to assess the effectiveness of scenario-based and simulation learning strategies in improving
adolescents’ first aid knowledge, practical skills, and confidence.

A systematic review was conducted using 55 peer-reviewed studies published between 2018 and 2023. Studies included
school-aged adolescents (10-18 years) who received scenario-based or simulation-based first aid training. Data were
extracted regarding intervention type, outcomes, and effectiveness, and a thematic analysis was performed.

Fifty five studies met the inclusion criteria. The findings demonstrated that scenario-based and simulation interventions led
to significant improvements in first aid knowledge (ranging from 38% to 60%), enhanced practical skills, and increased
confidence among students. These methods proved effective across diverse educational settings and were particularly
beneficial in bridging knowledge gaps in under-resourced schools. SBL also improved early recognition and management

of minor ailments, contributing to preventive health behaviors.

Scenario-based and simulation learning are effective, student-centered approaches for enhancing first aid education among
adolescents. These methods improve knowledge, skill application, and self-efficacy and should be integrated into school
health curricula. Further research is recommended to explore long-term impacts and standardize outcome measurements.

IAccepted on:
Results:
10-08-2025
Published on:
16-09-2025 .
Conclusion:
INTRODUCTION

Adolescents are at a formative stage of life where developing
health literacy and practical life-saving skills can yield long-term
benefits, both personally and societally. Schools serve as a vital
platform for health education, particularly in teaching essential
first aid knowledge. However, multiple studies have shown that a
significant number of adolescents lack adequate first aid
knowledge and practical skills necessary to respond to
emergencies effectively’>. For instance, Sharma et al. (2020)
found that 68% of students had insufficient knowledge regarding
basic first aid practices like bleeding control and burn
management'. Similarly, Jain and Jain (2019) reported that only
23% of middle school students in Jaipur had appropriate
knowledge about managing nosebleeds, cuts, and burns?. These
findings underline the pressing need for structured and effective
health education strategies within the school curriculum.

Traditional health education methods, which primarily rely on
didactic teaching, often fail to actively engage students or
enhance their practical competence. This has led educators and
researchers to explore alternative instructional methodologies
that promote better knowledge retention and skill acquisition.
Among these, scenario-based learning (SBL) and simulation-
based education have gained considerable attention. These
approaches use real-life or hypothetical scenarios to immerse
students in problem-solving tasks, encouraging critical thinking,
teamwork, and experiential learning® .

Gupta and Kumar (2021) demonstrated that a scenario-based
training intervention significantly enhanced secondary school
students’ first aid skills, with a 45% improvement in knowledge
scores observed post-training®. Similarly, Patel (2020) found that
scenario-based lessons that incorporated role-play and problem-
solving activities led to a 38% increase in first aid knowledge
among adolescents®. These methods are designed to simulate real-
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world conditions in a controlled environment, allowing students
to apply theoretical knowledge in practical situations without the
consequences of actual emergencies.

Moreover, simulation learning has been found to improve students’
confidence and preparedness to act during real-life emergencies.
In Singh et al.’s (2019) study, 85% of nursing students trained
through scenario-based simulations reported better self-
confidence and preparedness in managing emergencies such as
fractures and burns’. Sharma and Joshi (2018) further supported
the effectiveness of this method, noting significantly higher scores
in knowledge and skill assessments among students who received
scenario-based instruction compared to those who attended
conventional lectures®.

Despite the growing interest in SBL and simulation methods, there
is a need to systematically evaluate their overall impact and
application in adolescent health education.

AIM

This review aims to synthesize evidence from existing literature
to assess the effectiveness of scenario-based and simulation
learning strategies in improving adolescents’ health-related
knowledge, particularly in the areas of first aid and minor ailment
management.

METHODOLOGY

Study Design

This review employed a systematic review methodology to
synthesize available evidence on the effectiveness of scenario-
based and simulation learning approaches in adolescent health
education, particularly in the domain of first aid and early
management of minor ailments. The review focused on
quantitative, quasi-experimental, and interventional studies
conducted in school settings.

Data Sources and Literature Selection

The primary data for this review was drawn from a curated
document comprising 55 peer-reviewed studies published
between 2018 and 2023. These studies were extracted from
reputable journals in the fields of nursing education, community
health, public health, and school health. The source document
itself was compiled through a structured literature search of
databases such as PubMed, Scopus, Google Scholar, and
institutional repositories.

Inclusion Criteria

Studies were included in the review if they met the following
criteria:

Records from PubMed
(n=227 (n=59)

Total number of articles

(n=303)

Records from Scopus

e  Population: School-aged adolescents (10-18 years)
enrolled in primary, middle, or secondary schools.

e Intervention: Health education using scenario-based
learning, simulation techniques, role-play, or
interactive first aid modules.

e  Outcome Measures: Changes in knowledge, attitude,
practical skills, confidence, and retention related to
first aid or minor ailment management.

e  Study Design: Quasi-experimental, pre-test/post-test
intervention studies, and descriptive quantitative
studies.

e Language and Publication Type: Only studies published
in English and appearing in peer-reviewed journals were
considered.

Exclusion Criteria
Studies were excluded if they:

e  Focused exclusively on adult learners or healthcare
professionals.

e Employed purely theoretical frameworks without
practical intervention.

e Did not report measurable outcomes related to
knowledge, skills, or behavioral change.

Data Extraction and Synthesis
A structured data extraction framework was applied to capture
the essential characteristics of each study, including author(s),
year of publication, study location, sample size, type of
intervention, and key findings. The data were categorized
thematically to identify trends in the effectiveness of scenario-
based and simulation learning. Quantitative results from pre- and
post-test comparisons were used to assess improvements in
knowledge and skills.
Quality Assessment
Although this review was based on secondary data extracted from
a precompiled literature set, all included studies were assessed
for methodological rigor based on clarity of objectives, sample
size adequacy, statistical reporting, and relevance of outcome
measures. Many of the studies employed quasi-experimental
designs with statistically significant results, enhancing the
credibility of the synthesized evidence.
The study selection process is illustrated in the PRISMA flow
diagram (Figure 1).

Records from Cochrane datasets
(n=17)

Removal of duplicates
(n=193)

Articles identified after removing

duplicates. (n=110)

Articles excluded after
reading titles &
abstracts(n=47)

Articles for Systematic-analysis after
reading titles & abstract (n=63)

Articles excluded after
reading inclusion & Exclusion
criteria(n=7)
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Articles for Systematic-analysis after reading
inclusion and exclusion criteria. (n=56)

Total number of original research articles
for Systematic-analysis (n= 55)

Results

A total of 55 primary studies met the inclusion criteria and were
reviewed to evaluate the impact of scenario-based and simulation
learning on adolescents' health education, particularly in first aid
knowledge, skill acquisition, confidence, and early ailment
management.

1. Improvements in First Aid Knowledge

The most consistently reported outcome across studies was a
significant improvement in adolescents’ knowledge of first aid
following scenario-based or simulation interventions. For
example:

e Gupta & Kumar (2021) reported a 45% increase in
knowledge scores among secondary school students in
Punjab who underwent scenario-based training modules
focused on emergency care for cuts, burns, and
fainting®.

e  Patel (2020) demonstrated a 38% improvement in first
aid knowledge following scenario-driven sessions
incorporating role-play and interactive learning?®.

e  Ahmed et al. (2021) observed a 40% increase in both
knowledge and practical scores in Karachi-based
students after scenario-based sessions involving
emergency simulations'".

These findings underscore the efficacy of contextual and
interactive methods in reinforcing factual recall and conceptual
understanding of first aid.

2. Enhancement of Practical Skills and Application

Five studies assessed the practical application of knowledge
through skill-based assessments:

e Singh et al. (2019) found that 85% of participants
reported improved practical competence and
confidence in managing burns and fractures after
undergoing scenario-based simulation exercises’.

e Sharma & Joshi (2018) demonstrated that students
receiving scenario-based emergency care instruction
scored significantly higher on both knowledge and skill
assessments compared to their peers who received
lecture-based instruction®.

e DasSetal. (2022) reported a 48% improvement in first
aid performance and a 52% increase in theoretical
knowledge following a structured, simulation-based
training module in Kerala'3.

These results suggest that simulation and SBL techniques
effectively translate theoretical learning into practical
capabilities.

3. Increased Student Confidence and Engagement

Three studies highlighted enhanced self-efficacy and student
engagement:

e Kaur & Singh (2022) noted improved confidence in
handling bleeding, fractures, and burns post-training,
with participants expressing high satisfaction with the
interactive learning approach®.

e Thomas et al. (2021) reported that students with
moderate to poor baseline knowledge showed marked
improvement and greater classroom participation
during scenario-based interventions?.

This increase in learner confidence is pivotal for ensuring that
adolescents feel prepared and empowered to act during
emergencies.

4. Support for Minor Ailment Recognition and Management

Two studies examined the role of SBL in the early identification
and management of minor health issues:

e Khatri S et al. (2022) found a 60% increase in
knowledge and skill scores related to recognizing and
responding to minor ailments (e.g., sprains, insect
bites) among students in Delhi NCR'3.

e Reddy K et al (2021) demonstrated a 50%
improvement in correct responses to symptom
recognition and treatment options following an
educational intervention  using  scenario-based
methods'.

These results reinforce the preventive health value of scenario-
based training in reducing the burden on healthcare systems by
promoting timely, appropriate responses at the community level.
5. Equity and Effectiveness Across Educational Contexts
Scenario-based learning proved effective across diverse
educational settings:

e Rahman et al. (2020) showed that although private
school students initially scored higher, targeted
scenario-based interventions substantially improved
first aid knowledge among government school students,
reducing disparities in learning outcomes®.

In summary, the reviewed studies collectively indicate that
scenario-based and simulation learning methods are highly
effective in improving first aid knowledge, practical skills,
confidence, and health-related behavior among adolescents.
Knowledge gains typically ranged from 38% to 60%, with
consistent improvements in confidence and application of skills
across diverse student populations and educational contexts'>-20,
DISCUSSION

This systematic review examined the impact of scenario-based
and simulation learning strategies on adolescent health
education, with a focus on first aid knowledge, skill development,
and confidence in managing minor health emergencies. The
evidence gathered from ten relevant studies demonstrates a
consistent  trend: scenario-based and simulation-based
interventions lead to significant improvements in adolescents'
health competencies across cognitive, behavioral, and affective
domains.

Effectiveness in Enhancing Knowledge and Skills

A primary outcome observed across the reviewed studies was a
substantial improvement in first aid knowledge following exposure
to scenario-based modules?'23, Interventions led to measurable
increases in knowledge scores, ranging from 38% to 60%%815.1,
These findings are consistent with educational theories supporting
experiential learning, which posit that active engagement
enhances cognitive processing and retention. Moreover, the
integration of real-life scenarios provides contextual relevance,
which likely contributes to deeper understanding and long-term
memory encoding.

Practical skills development, another key educational goal, was
also notably enhanced through simulation exercises 62428, Studies
such as those by Singh et al. (2019) and Khatri S et al. (2022)
revealed that participants not only improved in knowledge but
also demonstrated increased competency in first aid tasks such as
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burn management, bleeding control, and CPR’'3, The use of
hands-on scenarios, role-playing, and simulation tools appears to
bridge the gap between theoretical instruction and real-world
application?>-33,

Improved Confidence and Behavioral Outcomes

In addition to cognitive gains, several studies reported
improvements in students’ confidence and willingness to act in
emergencies®'?. Confidence is an essential component of
effective first aid response, particularly among adolescents, who
may hesitate to intervene without a strong sense of
preparedness®*.  Scenario-based interventions provide a
psychologically safe environment for students to practice and
make decisions, which in turn enhances their self-efficacy3>4.
Applicability Across Educational Settings

The effectiveness of these interventions was observed in both
private and government school settings, as highlighted by Rahman
et al. (2020), who demonstrated that scenario-based training
narrowed the knowledge gap between students from differing
educational backgrounds®. This indicates the adaptability and
scalability of such methods, suggesting they can be effectively
integrated into diverse school systems to promote health equity.
Support for Preventive Health Education

Several studies also highlighted the role of scenario-based
learning in the early identification and management of minor
ailments*>4. This is particularly important in low-resource
settings, where timely response can prevent the escalation of
conditions and reduce dependence on overloaded health
facilities'®204, Training students to recognize symptoms and apply
appropriate first aid fosters a preventive health mindset, which
aligns with global adolescent health strategies*’-5°,

Comparison with Traditional Pedagogy

Notably, students exposed to scenario-based interventions
consistently outperformed their peers taught via traditional
lecture-based methods®®. This reinforces the pedagogical
advantage of active learning strategies, particularly in the context
of skill-based health education, where knowledge must translate
into action.

Limitations of the Reviewed Studies

Despite the encouraging results, the review identified several
limitations in the existing body of literature. Many studies
employed quasi-experimental designs without control groups,
which may limit causal inferences?>-3, Additionally, variability in
outcome measurement tools and follow-up durations makes cross-
study comparisons challenging. Only a few studies included long-
term retention assessments, which are critical for understanding
sustained impact.

CONCLUSION

This systematic review synthesizes robust evidence supporting the
use of scenario-based and simulation learning strategies in
adolescent health education, particularly in first aid training and
minor ailment management. The reviewed studies demonstrate
that these interactive methods lead to substantial improvements
in knowledge acquisition, practical skill application, and learner
confidence. Gains in knowledge ranged from 38% to 60%, with
additional benefits observed in engagement, critical thinking, and
preparedness to respond to health emergencies.

Scenario-based and simulation approaches are especially relevant
for adolescent learners, who benefit from active, experiential
learning formats that mirror real-world conditions. These
strategies also offer the flexibility to be adapted across diverse
educational settings, including under-resourced schools, and can
help address disparities in health education outcomes.

While current evidence is promising, further research with
standardized assessment tools, control groups, and long-term
follow-up is warranted to strengthen the evidence base and
inform policy decisions regarding integration into national
curricula.
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