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ABSTRACT

Introduction: With the abrupt changes in educational systems, the educational sectors and teachers tried to
develop new skills and practice toward students’ understanding of new skills and knowledge. So, there were
some ways to encourage students to use their critical thinking and brainstorming to identify the problem or
issues when providing scenarios based on clinical experience. Objective: the aim of this research study is to
assess and explore the Influence of scenario-based learning on a critical thinking analysis approach in
medical and health science education.. Method: This research study was a descriptive systematic review
with meta-analyses for randomized control trials and quasi-experimental research studies that were
conducted from the period of 2008 to 2022. The main themes of the research study were scenario-based
learning on problem-solving by using a critical thinking approach abilities, the tutor’s role in solving the
struggles that students faced during the application of scenario-based learning, and the strategical plan of the
medical and health professional education toward scenario-based learning. The subthemes from the theme of
scenario-based learning on problem-solving by using a critical thinking approach ability were problem-
solving techniques and the plan of action during patient care with the implementation of the plan of care
provided during clinical practice. The meta-analyses were done for 15 research studies in the medical and
health science education specialist. This research examined the analyses from these studies by using
Revman Review Manager 5.4 software. Result: The result of the study showed that all the research
participants were 5265 at 100% weightage and risk ratio, M-H, random, and 95% CI were 0.78(0.69, 0.89),
with heterogeneity Tau?= 0.05, chi 2 = 164.88, and df= 14 (p=0.00001) that is highly significant( p < 0.05).
And the total effect was Z= 3.59 (p= 0.0003). conclusion: In conclusion, the study is supporting the research
study with homogeneity results and is highly significant. Also, most of the research studies supported
research studies that scenario-based learning is highly important in learning and teaching medical and health
science specialties and this can help them before going to the training in the hospitals.
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Scenario-based learning on problem-solving using critical thinking

Introduction:

Education is a very important element in building
countries and communities. In the olden days,
education was based on what was written in the
books and students don’t have the right to think in
deep and analyze what they learned (Elliott-
Kingston, Doyle, and Hunter, 2016). But,
education nowadays is based on thinking and
solving issues based on evidence and allowing
students to build their own knowledge and
information. Because of the abrupt changes in
educational systems the educational sectors and
teachers tried to develop new skills and practice
toward students’ understanding of new knowledge
and skills (Bastable, 2019). So, there were some
ways to encourage students to use their critical
thinking and brainstorming to identify the
problem or issues when providing scenarios based
on clinical experience. Another way is by
motivating their conceptual, reasonable, and
achievements toward their thinking abilities when
performing scenario-based learning skills
(Bastable, 2019). These ways can help and
encourage the students to build up base
knowledge and can encourage their thinking skills
and abilities toward solving any issues faced
during clinical training. The medical and health
sciences program empowers the students toward
safe care practice, patient-focused methodology,
intellectual professional skills, and practice
approach by utilizing approaches of scenarios-
based learning, problem-based learning, focus
group discussion, team-based learning, and self-
directed learning (Shin and Kim, 2013).

The scenario-based approach considers a new
methodology in learning style, so many students
struggle to understand and apply this new learning
methodology. As scenario-based learning is
defined as using interactive scenarios to support
active learning strategies such as problem-based
or case-based learning (Hursen and Fasli, 2017). It
normally involves students working their way
through a storyline, usually based around an ill-
structured or complex problem, which they are
required to solve. In the process, students must
apply their subject knowledge, and critical
thinking, and problem-solving skills in a safe,
real-world context (Stewart 2002).

Moreover, the students transferring from school
to university caused them to be in reality shocked
by the new way of teaching and learning
methodology cause them to be rigid and
unadjustable to this new technique. This can be

made learning and delivering knowledge more
difficult for the teachers, causing them to find a
solution that can help the student before going to
the clinical areas and dealing with the patients
(Bastable, 2019). So, this way applying scenario-
based learning prepares the students to face reality
when going to the hospitals for training. The
researchers encourage to do more research studies
on how the students interact with scenario-based
learning and the use of critical thinking was
effective when dealing with the problem faced
during the scenario (Hursen and Fasli, 2017). So,
the research aim was to assess and explore the
Influence of scenario-based learning on a critical
thinking analysis approach in medical and health
science education.

Background:
Education, learning, and knowledge are essential
parts of your life, the person without knowledge
can face many problems in life, and struggles
cause him to suffer from life. The countries made
learning compulsory for all aged people so that
everybody can learn and have knowledge. The
educational sectors tried to improve and
encourage students toward using their critical
thinking and evidence-based to solve any issues
faced during clinical training especially medical
and health science students. These approaches that
are done in higher education can provide safe care
practice when taking care of the patient and
reduce the risk of harm, danger, and injuries
during clinical (Shin and Kim, 2013). Patient
harm and injuries are one of the leading causes of
morbidity and mortality rates worldwide,
especially during care provided in hospitals.
(Jamshidi, Hemmati Maslakpak and Parizad,
2021, Sayyah et al., 2017). The pupils of medical
and health science specialty should gain high self-
confidence, moral and ethical considerations,
effective communication and collaboration skills,
and finally wide range of knowledge and skills to
perform any skills or solve any issues faced during
clinical training and not cause any adverse effect
or injuries to the patient while providing care
(Jamshidi, Hemmati Maslakpak, and Parizad,
2021). Moreover, using critical thinking skills by
assessing the issues faced by the patient, analyzing
the problem by using concept mapping or mind
mapping, and prioritizing the care delivered by
identifying the most important issue that is to be
solved first (Papathanasiou et al. 2014). All these
procedures can be done when students use their
critical thinking skills abilities and keep into



consideration the patient cultural deference and
his rights (Papathanasiou et al. 2014). One of the
best ways that many authors encouraged and
stressed before providing care to the patients in
the hospitals is the universities must make
protocols to use scenarios that describe fully what
the students can face before going to the clinical
for training, this can reduce their stress and
prevent reality shock (Hursen and Fasli, 2017). As
Hussein Ahmed (2019) explained that using
scenario-based learning improves students’ skills,
critical thinking capabilities, problem-solving
paradigm, and collaboration with communication
in team-focused skills. The concept of scenario-
based learning captivating the environmental
needs for training leads the learner to meet
realistic work challenges and the feedback
provided helps them to progress in a good,
positive, realistic manner that helped them to
grasp and understand the situation clearly and

comprehensibly. (Explore the eLearning world
with us, 2019).

Problem statement:

The scenario-based approach considers a new
methodology in learning style, so many students
struggle to understand and apply this new learning
methodology (Bastable, 2019). Moreover, the
students who transferred from school to university
caused them to be in reality shocked by the new
way of teaching and learning methodology cause
them to be rigid and unadjustable to this new
technique (Rahmani, Mohammadi & Moradi,
2016). This can be made learning and delivering
knowledge more difficult for the teachers, causing
them to find a solution that can help the student
before going to the clinical areas and dealing with
the patients. So, this way applying scenario-based
learning prepares the students to face reality when
going to the hospitals for training (Jamshidi,
Hemmati Maslakpak, and Parizad, 2021).

Scenario-based learning on problem-solving by
using a critical thinking approach:

This research study is tackling theme that were
about scenario-based learning on problem-solving
by using a critical thinking approach abilities, the
tutor’s role in solving the struggles that students
faced during application of scenario-based
learning, and the strategical plan of the medical
and health professional education toward
scenario-based learning.

The subthemes from the theme scenario-based
learning on problem-solving by using a critical
thinking approach abilities was problem-solving
technique and the plan of action during patient
care with the implementation of the plan of care
provided during clinical practice. Scenario-based
learning (SBL) the main theme means to use of
interactive scenarios to support active learning
strategies such as problem-based learning. It
normally involves students working their way
through strategic ways to solve the complex
problems that are required to solve (Stewart
2002). The main theme strategy that used by
educators and learners were about scenario
learning. This strategies is type of advanced
teaching style this will enhance the pupils
educational knowledge, on the other hand, the old
fashion teaching by using lecture strategies
decrease the abilities of the students to be student-
focus than teachers focus (Hussein Ahmed,
2019c)

In the process, students must apply their
knowledge, critical thinking the second main
theme, and problem-solving skills the subthemes
to be in good and protective real world
performance. to understand the scenario by using
the pupils cognitive intellectual abilities to
identify the problems explained in the scenario as
real situation, this enhance students self-learning
abilities, by clarifying the problems by doing
assessments and later the students reflect on the
scenario by explaining the problem and the
planning of the solution needed. (Stewart 2002).
Identifying the learning outcomes is important to
identify what it is you want students to achieve on
completion of the scenario, and then work
backward from the learning outcomes to create the
situation that will lead to this learning. Also,
decide on the format that explains your scenario
going to be delivered. This taking in to
consideration utilizing the challenges and
empowerment of the students when dealing with
the patient in real world (Hussein Ahmed, 2019c).
Furthermore, identify the trigger event or
situation, this will be the starting point of your
scenario. Creating the scenario to identifying
decision points and key areas for feedback and
student reflection. This is an effective way to
focus on peer review by identifying the
achievement goals that supposed to be achieved
from the students when discussing about the
scenario with the help of colleagues (Stewart
2002).



Problem-solving technique and the plan of
action during patient care:

Medical and health sciences curriculum strategies
focused on using intellectual thinking abilities to
apply it in to real-life situation. This can be done
by identifying the issues that must be prioritizing
later on the management of risk faced during the
application of implementation of the plan
developed, this can be appeared when using
cognitive thinking abilities in the situations. The
process of solving the issues must be in order that
first the problems that been explained must be
identified and assessed, prioritizing the most
important to be solved must be first and least
important to be in the last, planning the care that
to be given, made the plan to be implemented in
the care, and evaluating the provided or
implemented care. (Papathanasiou et al., 2014).
The pupils can begin to debate and scan the data
by using their contextual structure. The first step
of identifying the issues using cognitive thinking
is by doing assessment, this can be done when
identifying the issues and refer it to the other
literatures as reviewed and exploring the same
phenomenon explained this can used as evidence
from other researches to support the data been
recognized (Nagshabandi, 2018). By using this
approach the pupils can evaluate the data
recognized and use it to help in real patient
situation faced. (A Brunt, 2005). The important
step that the students must understand and utilizes
their cognitive intellectual abilities when planning
for the care that were strategically approaches can
be utilized by students to explore the patient issues
faced and identify the most important issues to be
tackled firstly, this can provide the care by
systematically way. The prioritized plans that to
be implemented to the patient care, the pupils can
start with gathering information later on this
information can help them to recognized the
problem that to be solved, this can guide them
toward implementation of the plan in systematic
manner.

The tutor’s role in solving the struggles that
students faced during application of scenario-
based learning:

When performing the care the last procedure that
must be observed is called evaluation of the care
given caused the patient to release his struggles
and solve his problems (YILDIRIM,
ZKAHRAMAN 2011). The care plan as the

subthemes steps are managed by evaluation that
clarify the result from the care and release patient
struggles. These struggles can be recognized and
come across the patient as well as his family, this
motivate the students toward helping them by
production estimation that may cause harm to the
patient or family if not provided correctly, instead
they must give the correct and accurate care to the
patient (Shin and Kim, 2013).

The responsibilities of the tutors in this case, he
must be on high observation and work with
students to help them by using his cognitive
thinking abilities and the skills that be learned
must be integrated with care provided during
implementation when using scenario-based
learning. (A Brunt, 2005). So the tutors
responsibilities started from the beginning of
assessment till the evaluation of the care provided.
In the assessment and recognizing the problem the
tutors must work with the pupils to discover the
information from the scenario, working to identify
the relevant literature tackling same problems,
later organized the data from the most important
to least important, and using cognitive thinking to
plan how to solve this problems in a
systematically organizing way. After that, the
performance of the plan and evaluating it when
discussing and explain about the scenario. The
tutor also must be good observer and differentiate
between the relevant and non-relevant
information, this encourages the students to
identify their weak points and direct feedback
provided to guide them toward best practice when
making decisions. During the implementation the
tutor make sure that the students provide the care
according what they planned and prioritized this
can be done when discussing scenarios this can be
explored the accurate interventions that been
applied (Shin and Kim, 2013). The essential part
from the tutors is to motivate the students toward
perfect conduction of the plan that been identified
for the care by using high-fidelity mannequins.
The difficulties that the pupils can faced during
this were how to identify and gather the data
relevant to the scenario provided, how can then
steps the data from highly importance to lower
importance, and including all the plan and data in
to implementation process (Nagshabandi, 2018).
The vital role of the tutor is to guide the learners
and becoming a role modelling when providing
help and information. As Stewart (2002)
explained that tutors is playing a role in utilizing
the cognitive thinking abilities of the learners this
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can help them to use their power and cognitive
skills toward future career employment. So, the
big task of the learners is to work independently
as practitioner and uses their cognitive intellectual
abilities to solve many problems faced during the
employment stage.

The strategical plan of the medical and health
professional education toward scenario-based
learning:

In the medical and health science educational field
the strategic plan to boost their cognitive
intellectual thinking abilities is required because
of dealing with human life and saving them from
harming the patient cause them in critical
situation. (Shin and Kim, 2013)

SBL uniforms problems may have numerous
explanations. Previous and recent studies pointed
out that SBL can be folded into main four types of
scenarios such as professional debate scenarios,
professional hypothetical scenarios, scenarios
conveying skills and knowledge, and scenarios for
inquiry problems. (Hussein Ahmed, 2019c).
Designing the scenario with good and nourished
information cause the teachers and students to
have real and meaningful experience this cause
them to have good cognitive intellectual abilities
when facing a real life problem situation during
future career. A lot of research studies been
conducted on the usefulness of SBL when
application on learning and teaching especially for
medical and health science students (Nagshabandi,
2018). This guideline of learning style
complement the learners with good guidance aims
and goals and make bridge between the
educational theoretical learning and the
performance applied. In addition, the researchers
put on eyes on SBL to increase student’s
capabilities and empowers their skills in
analytical, issues solving, collaboration and
interaction, and partnership expertise with in the
21st Century (Nagshabandi, 2018). Furthermore,
this can make students to be more confident,
having a power to face any problems, and
encourage them to use cognitive thinking for daily
real- life situations. (Hussein Ahmed, 2019c).

Theoretical framework:

The applicable theoretical framework in this
research explored in figurel by three main
theories that were situated learning theory, critical
thinking and scientific literacy model, and
Kirkpatrick Model.

Figure 1: Theoretical framework of the research
study:
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Note: Figure 1 showed the theoretical framework
of the study that included situated learning theory
that explained the scenario based learning
approach with cognitive knowledge, critical
thinking and problem solving approach using
scientific literacy model, and Kirkpatrick Model
with evaluating process of critical thinking with
problem solving.

Situated Learning theory:

Situated learning theory is the main part of
contextual learning theory and is the method used
for empowering the investment for disclosed
learning. The motivation for learners will be built
that can empower this can motivate their ability to
foster real-world talents, as seen in Figure 2.
According to situated learning theory, the main
focus of this research was on cognitive knowledge
that should be apparent in most situations.
Beginner learners should emerge in real-world
performance situations when describing the
scenario, using thinking capabilities, and
performing correctly but with low-risk artefact
uses. (Besar, 2018) This is typically a requirement
when practicing in the community through social
collaboration and organization. (Aletta Mweneni
Hautemo and L. Dalvit, 2016).

In the research study the constructed scenario-
based learning required to include cognitive
knowledge that help the students to use their
thinking abilities is finding and solving any
problem faced during the complicated issues.
Later on, learners moved to another step into
more complex and dynamic activities that are built
on the first act, finally been as an expert in the
position of decision making. Students' ability to



exhibit their talents and capacities is emphasized
in situated learning. (Besar, 2018) when providing
scenario-based learning the students can have
skills that give them the power and self-
confidence toward performing the practice in the
community settings when learned and have solid-
based knowledge. Moreover, it can give learners
environmental knowledge that is evocative of the
culture and strategies used in situations faced
during the issues faced in the life (Hursen and
Gezer Fasli, 2017). The cognitive thinking
abilities cause the pupils to be able to understand
the issues faced by investigate the data that
appears in the scenario, and trying to face any
challenges faced by elaboration on the issues,
concept analyses, mapping these concepts, using
brainstorming techniques, so this will help the
pupils to grasp the skills performed because the
scenario established real-life concepts. They will
be at ease in the rehearsal atmosphere when they
attend a live performance. As the students after
learning from scenario that provided and having
practice related to issues mention in the scenario,
this can help them to use their cognitive
intellectual abilities when facing any problems
when caring with real patients in the real- world.
Figure 2:

Situated learning theory:
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Note: this figure explains the situated learning
theory that the main concept is from the cognitive
appearance ship that all the phenomenological
concepts are moving around it from modelling,
approximation, fading, self-directed learning, and
generalization. (Aletta Mweneni Hautemo and L.
Dalvit, 2016)

Critical thinking and scientific literacy model:

Critical thinking is part of the main theme of this
research study that has been described and
referred to the theoretical model, as been defined
as scientific literacy by Vic.gov.au (2021) that the
theoretical ideas, concepts, phenomena, and
contribution steps must be understandable and be
applied in the scientific knowledge in community
situations after investigation. To improve and
build up a good understanding of scientific
literacy, the learner must be into and practice
knowledge concepts and review the literature to
improve their comprehensive abilities to learn and
understand the phenomena (Aletta Mweneni
Hautemo and L. Dalvit, 2016).

By this approach, the students can be empowered
and encouraged to develop their comprehensive
scientific-based concepts and knowledge toward
best practices and skills that are essential to their
future progression in their professional careers.
(Vic.gov.au, 2021). Thinking abilities in a critical
way are important when it comes to workplace
concordat, developing policies and objectives, and
standardized data processing. In the field of
nursing and health science, however, thinking
abilities in a critical way should be worked to
characterize the largest way such as interpretative
point of view, creativity, independence, resiliency,
integrity, dispassionate, recognition, and
examination (Khoiriyah and Husamah, 2018). The
data must be examined and made standard criteria,
and the information must be logical and
comprehended while proving care. The
development of thinking capabilities in a critical
way according to the scientific literacy model
started with competency development and
knowledge building, which elaborate on the
understanding of information and exploring the
problems. As well as the determination to use
cognitive conceptual thinking in solving issues.
(Vieira, Vieira and Martins, 2011). The benefits of
this theoretical model represent the abilities of
development in educational science that consists
of using critical strategies, conceptual knowledge,
and the capabilities of cognitive values and
moralities, such as capabilities of understanding
clinical reasoning. The cornerstone of scientific
literacy was to recognize critical thinking abilities,
which involve the capacity for conceptual
accumulation understanding, and performance to
accomplish projects and strategies that are
significant in terms of scientific literacy. (Aletta
Mweneni Hautemo and L. Dalvit, 2016).



Kirkpatrick Model:

The Kirkpatrick model explained in figure 3 that
can be applied to scenario-based learning as a way
of gaining knowledge and learning throughout its
levels. The levels as the following: level one is the
base level that explained the reaction of the
participants to be engaged in the activity provided
to them and understand it, as when applying
scenario-based to the students. The students
interact and react toward understanding it and try
to find the problem by using their intellectual
capabilities. (Sim, 2017). The second level
explains the learning acquired from understanding
the session given or as in our research can be the
learning of the scenario by deeply understanding
the complexity of the scenario that has been
discussed. As in level three, the participant will
apply what they learned and perform certain
strategies to commit what has been learned. (Smidt
et al., 2009). The final level that is at the top of the
pyramid is exploring the results that have been
identified and explaining the results that were
identified. These levels were sequentially used in
scenario-based learning, that first will react toward
understanding the scenario this helps the teachers
to identify the student’s feedback on the practice
that has been provided to them. Later on, the
participants will try to gain knowledge and data
needed to solve the scenario this can be talents,
and aptitudes for the students (Sim, 2017). Based
on the students' final practice as viewed and
assessed by the teachers, teachers can explore the
data that has been identified to gain knowledge
and identify the gaps in the learning capabilities of
the students that are required to be recognized.
Level three; that been explained the students will
have a behavioral evaluation of how successfully
participants use what they learned at training after
returning to work. (Smidt et al., 2009). This can be
noticed when the performance of the students on
synthetic high fidelity mannequins to allowed
students to practice before facing the real-world
situation in the hospitals. In the last level, to
identify the results the teachers will evaluate the
students by how well the training is performed,
support, and accountability package achieves the
anticipated results (KloudLearn, 2020b). These
barometers all are proposed for a thorough and
evaluation of applicable collaborated knowledge
learning, while their implementation gets more
complicated that can go in steps by using
sequences. (Sim, 2017)

Figure 3:
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Note: this model is Kirkpatrick's model
explains how the evaluation been in sequences
from level one in the base till level four in the
top explaining the training evaluation model
that can be applied to the students when
providing scenario-based learning from
reaction till identifying the results.
(KloudLearn, 2020b)

Methodology:

This research study was a descriptive
systematic review with meta-analyses for
randomized control trials, quasi-experimental,
and qualitative research studies that were
conducted from the period of 2008 to 2022.
The meta-analyses for 45 research studies in
the medical and health science specialty and
15 quantitative research studies were chosen
as showed in figure 4. These research
examined the analyses from these studies by
using Revman Review Manager 5.4 software
to identify the influences of scenario-based
learning by using critical thinking to solve the
problem in the scenarios with randomized
control trials using control and experimental
groups, also pre, post-test in quasi
experimental research studies with descriptive
studies and identified the results percentage
with significant statistical results. The studies
were taken from Google Scholar, CINAHEL,
EBSCO, and ProQuest.

Figure 4: Process of research inclusion in the
study:
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Note: figure 4 showed the process of data chosen
from data bases and included in the study that 45
research studies identified from data bases website
and been classified to categories of quantitative,
qualitative, and systematic review with Meta
analyses.

Analyses:
The research studies were chosen after reading 45
research studies and 15 were selected as
randomized control trials, quasi-experimental, and
descriptive research studies to be included in
meta-analyses. Table (1) showed the research
study that has been chosen for meta-analyses that
were experimental studies contains two groups,
control and experimental groups. Also, quasi
experimental studies that were consists of pre and
post-tests analyses. Moreover, descriptive research
studies to identify the statistical percentage of
significant of the studies. In these studies
explained the sample size, the author who did the
study, the themes related to each research study
chosen, and the result from each studies. The
classification of these studies can be recognized
from the themes that devided in to 3 themes that
were scenario-based learning (SBL), problem-
solving (PS), and critical thinking (CT). Rogal &
Young, (2008) did a pre post-test design about
using cognitive intellectual thinking abilities in
critical care for nursing education, and the
participants were selected from postgraduate
nurses consists of 31 nurses that were evaluated
by the scale of the California critical thinking
skills Test (CCTST) scale the result showed a
mean pre-test score of 18.5 and post-test 19.7
which indicated higher than established norms in
the test that mean the use of critical thinking is
essential for the students. Also, another study on
critical thinking skills using lecture- based
learning compared with scenario based learning in
nursing specialities used as explained that is also
as the main theme of this research study, that a
comparative descriptive survey participants were
65 students from the SBL nursing program and 38
students from the didactic nursing program that
showed about the participants who performed
cognitive thinking critically using SBL got better
scores than participants of the didactic program
(Kaddoura 2011). Moreover, an independent
variable across within subjects design was worked
with the variable of guidance protocol a crossed
within-subjects design was employed with an
independent within-subjects variable of

instructional format (PBL is a subtheme of this
research study or lecture) by Pease & Kuhn,
(2011) the research study done in sections that
was in physics, the samples were pupils in
humanities studies that were 62 in part A and 62
also in part B sections. It’s showed the deferences
between two studies in using PBL team with
individuals that were no significance deference’s
when assessment. Only the deference’s were in
statistics that was C1, y2(3) = 14.56, p =.002. In a
quasi-experimental study done by Zadeh et al.
(2014) participants were 48 students 24
intervention groups trained in evidence-based
nursing using scenarios and 24 control groups,
both of them were examined and assessed by
using questionnaire of California critical thinking
the result appeared that proclivity toward
cognitive thinking abilities in pupils in group that
having scenario with evidence-based is
performing better that the other control group
(P<0.001). Related to Cho, (2015), did a study on
the effect of simulation-based learning scenarios
by utilizing patient with respiratory problem that
can they learn clinical skills from the patient. This
exercise let them to be satisfied, competent, and
having self-efficacy in health-related department
students using a quasi-experimental non-
equivalent control group pre post-test. The
participants were divided in two groups in equal
of 25 pupils of experimental and control groups.
For the experimental group of the students, the
author gave them 2 education sessions and 1
evaluation session with 180 minutes for each
session. The result showed that the effective
teaching methodology, in this case, is when using
a scenario with simulation-based learning, and it
was very effective. This type of learning can cause
the students to be competent, and self-efficient
related to caring when dealing with real-life
situations problems, and patient issues. In the
research study Effectiveness of teaching strategies
on the development of critical thinking in
undergraduate nursing students: a meta-analysis
was done by de Oliveira et al. (2016) by using 12
randomized clinical trials, 7 evaluation techniques
of problem-solving utilizing scenario results
showed the problem-solving technique using
cognitive thinking abilities was more effective
than lecture as statistically appeared as (SMD =
0.21 and 95% CI = 0.01 to 0.42; p = 0.0434), also
related to the meta analyses that showed the
studies were homogeneous that statistically
showed (chi2=6.10, p = 0.106). Furthermore, A



quasi-experimental, longitudinal within-subjects
design that 321 third-year medical students
participated in the study done by Gaupp, Kérner
& Fabry (2016). They gave this survey by online
pre and post starting the e-learning teaching about
patient safety (PS). The measurement out comes
was divided in to two first about the thinking and
attitudes, second the knowledge about Ps
improved by e-learning toward PS. The outcomes
of the study appeared Levels of systems thinking
showed significant improvement (58.72 vs. 61.27;
p <.001) after the e-learning. Also, related to the
attitudes the improvement appeared in many
feature cause them to choose fatigue when
performing PS were high according to statistical
analyses (6.23 vs. 6.42, p < .01). As been
discussed by Egenberg et al. (2017) about research
study done by him explaining the impact of
scenario learning on medical and health science
related to post partum hemorrhage that been done
in Tanzania. This research was quasi-experimental
used 1667 participants from different health care
professions working in Obstetric and
Gynaecology ward, and 1641 files as a sample of
the study that the result showed that its significant
association 47% with the rate of blood transfusion
depletion. For more support on the influence of
problems based on thinking abilities by using a
scenario a research study using compared two
strategies to teach clinical reasoning done by
Linsen et al. (2018), the samples werel71
participated in solving clinical cases by using
patient experience description and theoretical
learning. The researcher gave an assignment for
162 participants to solve the case by showing the
video with a group discussion. The study showed
no significant between teaching techniques and
performance (p =.23). A pre-test and post-test
without any control group were used as a quasi-
experimental design this is another study done for
108 second-grade prospective science teachers in
a faculty of education. The result showed no
significance in the biology self-efficacy tool
between pre and post-test in laboratory activities
(Celiker 2021). Finally, explanatory sequential
mixed-methods design study done by Gonzalez et
al. (2022), the participants were 52 senior nursing
students were divided in to subgroup according to
there allocated cognitive thinking abilities. The
statistical results showed the students using
intervention as way of cognitive thinking abilities
development.

Meta-analyses of research studies:

Figure 5 showed that the meta-analyses of the
research studies that were chosen clearly to
explore and analyze the Influence of scenario-
based learning on problem-solving using a critical
thinking analysis approach in medical and health
science education showed that all the research
participants were 5265 at 100% weightage and
risk ration, M-H, random, and 95% CI were
0.78(0.69, 0.89), with heterogeneity Tau2= 0.05,
chi 2=164.88, and df= 14 (p=0.00001) that is
highly significant( p < 0.05). And the total effect
was Z= 3.59 (p= 0.0003) also showed highly
significant meta-analyses that there is an influence
of scenario-based learning on problem-solving
using a critical thinking analysis approach in
medical and health science education. Figure 6
showed the publication funnel plots related to
research publication that showed from the figure
that most of the research studies were published
were 10 studies and 5 studies had some problem
in publications, but all the research studies it’s
around the mean, although, studies were
homogenate it needs more research studies to
identify the effectiveness of the research studies
when shown a funnel that must be more than 15
research studies.



Table 1:

Author and year
(country)
Theme and subtheme

Type of the study

Sample size

Scenario-based learning on problem-solving using critical thinking

Study sampling method

Result

(Rogal & Young 2008)
(Australia)
Main theme CT

(Kaddoura 2011)
(USA)
main themes CT

(Pease & Kuhn 2011)
(USA)
The theme PS

(Hamdan et al., 2014)
(Malaysia)
Main theme PS

(Gonzélez et al. 2014)
(Mixico)
Main theme PS

(Zadeh et al. 2014)
(Iran)
Main theme CT

(Cho, 2015)
(South Korea)
Main theme SBL

pretest posttest design

A comparative descriptive
survey

A crossed within-subjects
design the differences
between (PBL or lecture).

pretest posttest design

A descriptive transversal
study

quasi-experimental

quasi-experimental non-
equivalent control group
pre-post test

design

31 postgraduate
nurses

103 participants
127 undergraduate
students

94 third year nursing
students

134 second-year

Nursing students

48 nursing students

A total of 50 students

That scale assessed by
The California critical thinking skills test
(CCTST).

65 nursing students participated in CBL
38 nursing students participated in
deductive program

62 students in part A
65 students in part B

Convenient sample methods

The students participated in survey

24 Intervention-group students

were trained in evidence-based nursing.
24 control groups were evaluated through
the questionnaire of California Critical
Thinking Disposition

25 students for the experimental group
and 25 students for the control group,

The result of the mean showed
18.5 in pre-test and a 19.7in post-test

The results showed the CBL students
performed better than the didactic program.

Part A (PBL team) showed no significance
with part B (PBL individual) only the
deference in cognitive thinking

. x2(3) = 14.56, p = .002.

Using t-test showed significant differences
Scores, also demonstrated that the students’
level of satisfaction towards PBL correlated
SBL

The participants describe the cases as
engaging, effective, practical and varied. 55%
of students revealed their preference for
traditional methodology compared to SBL.
78% liked this new methodology.

Showed that the tendency toward critical
thinking in students in the intervention group
who were trained in evidence-based nursing
was significantly better than the thin e control
group (P<0.001).

The result showed simulation-based scenario
is better than lecture

(SMD =0.21 and 95% CI1 =0.01t0 0.42; p =
0.0434)



(Rahmani, Mohammadi & Moradi, 2016)
(Iran)
Main theme SBL

(de Oliveira et al. 2016)
(Brazil)
Main theme CT

(Gaupp, Kérner & Fabry 2016)
(Germany)
Main theme CT

(Egenberg et al. 2017)
(Tanzania)
Main theme SBL

(Linsen et al. 2018)
(Netherlands)
Main theme SBL, CT

(Nagshabandi, 2018a)
(Saudi Arabia)
Main theme CT

(Hussein Ahmed, 2019)

(Egypt)
Main the SBL

(Celiker 2021)
(Turkey)

Main themes SBL,CT
Subtheme PS

(Gonzalez et al. 2022)
(USA)
Main theme CT

A semi-empirical research
using pre-test and post-test
with the control group

Control and experimental
groups

A quasi-experimental,
longitudinal subjects design

Quasi-experimental, pre-vs.
post-interventional study

Compared two strategies to
teach clinical reasoning.

Quantitative descriptive

Descriptive research study

a quasi-experimental design

an explanatory sequential
mixed methods
design

80 student nurses

19 students

321 third-year
medical students

1667 participants
1641 files

333 medical students

175 second-year
nursing students

251 fourth year
students

108 science teachers
in education

52 senior nursing
students

38 people in the intervention group and
36 in the control group.

The experimental group received the 2
education sessions and 1 evaluation
session with 180 minutes for each
session.

12 randomized clinical trials, 7 studies
included that evaluated the strategy of
problem-based learning

A survey by using online in pre and post-
e-learning about patient safety(PS)

Medical and health professions working
in OBS., GYN. ward

171 student using written description to
solve clinical cases.

162 students using video to solve clinical
cases.

The students participated in survey

By using self-efficacy tool with three
factors: laboratory activities, the learning
level, and solving problems.

Students were scheduled and placed
randomly into eight teams based on
attributes of critical thinking

The performance score of the nurses for the
intervention and control group was 24.32 £
3.78 and 20.38 * 3.32 respectively (p =
0.0001).

Levels of systems thinking showed
significant improvement (58.72 vs. 61.27; p <
.001) after the e-learning.

The result showed that multi-professional,
scenario-based training was associated with a
significant, 47% reduction

in whole blood transfusion rates.

The statistical results showed no significance
in teaching techniques and performance (p =
.23).

The result showed no significance between 2
groups

The study result showed majority of students
perceived critical thinking process in scenario
based learning

The result showed around 70% of the
students’ perceived SBL as a very stressful
learning method.

The result showed the teachers utilized
intervention technique in cognitive thinking
abilities.

The findings indicated participants perceived
the intervention as a strategy for developing
critical thinking
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Note: table 1 explain all research study article that is discussing the influence of scenario-based learning on problem-solving using a critical thinking analysis
approach in medical and health science education by identifying the sample used and explaining the methodology of the research study that has been conducted.
Finally, the result from each research study. Also, this table mentioned and connected with the theme and subtheme of the research study.

Figure 5: Meta-analyses of research studies:

pre/control post/expere_ Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Cl__Year M-H. Random. 95% CIi
Rogal & Young 2008 16 21 1S 31 4.1% 1.07 [0.65, 1.76] 2008
Kaddoura 2011 38 103 67 103 6.79% 0.57 [0.42, 0.76] 2011
Pease & Kuhn 2011 65 127 62 127 7F.2% 1.05 [0.82,1.34] 2011 = =
Hamdan et al. 2014 25 94 69 94 S5.7% 0.36 [0.25,0.52] 2014 N e
Zadeh et al. 2014 24 a8 z4a 48 5.29% 1.00 [0.67,1.49] 2014 S
Gonzalez et al. 2014 29 134 105 134 6.1% 0.28 [0.20,0.39] 2014 —tr—
Cho, 2015 25 50 25 50 5.3% 1.00 [0.68, 1.48] 2015 —
Rahmani, Mohammadi & Moradi, 2016 36 S0 38 S0 6.1% 0.95 [0.68, 1.32] 2016 —
de Oliveira et al. 2016 7 19 12 19 2.8% 0.58 [0.30,1.15] 2016 p=
Gaupp, Kormer & Fabry 2016 267 352 281 352 9.5% 0.895 [0.88, 1.03] 2016 )
Egenberg et al. 2017 1641 3308 1667 3308 Q.7% 0.98 [0.94, 1. 03] 2017 -
Linsen et al. 2018 171 333 162 333 8.7% 1.06 [0.91,1.23] 2018 =E
Nagshabandi, 2018 162 175 171 175 oQ.7% 0.95 [0.90, 0.99] 2018 -l
Hussein Ahmed, 2019 75 251 176 251 7. 9% 0.43 [0.35,0.52] 2019 —
Celiker 2021 40 108 &8 1708 3.0% MNot estimable 2021
Gonzalez et al. 2022 30 52 22 52 5.3% 1.36 [0.92, 2.02] 2022 S s
Total {(95% CI) 5265 5265 100.0% 0.78 [0.69, 0.89] -3
Total events 2651 2964
Heterogeneity: Tau™= 0.05, ChiT= 164.88,  drfr= 14 (P = 0.00001), F= 92% o1 02 os > = 10
Test for overall effect Z= 3.59 (P = 0.0003) significant non significant

Note: This figure Explore and analyze the Influence of scenario-based learning on problem-solving using a critical thinking analysis approach in medical and
health science education from a systematic review, that showed heterogeneity and highly significance (p=0.0003)
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Scenario-based learning on problem-solving using critical thinking

Figure 6:
Publications data funnel plots of the research
study:
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Note: this figure shows the funnel plots about
the researches discussing the Influence of
Scenario-based learning on problem-solving
using a critical thinking analysis approach in
medical and health science education, which
showed all is around the mean but not a clear
picture about the research because of fewer
research numbers.

Discussion:
Scenario-based learning is an important aspect of
learning and teaching especially in medical and
health science, as shown in the meta-analyses of
all research studies that tackled the influence of
scenario-based learning on problem-solving using
a critical thinking analysis approach that showed
significance and heterogeneity with the result of
as discussed in analyses. Moreover, the main
themes of the research study were SBL and CT,
and the subthemes were problem solving, plan of
action, and implementation of plan to care
provided. Maintaining the empowerment of
cognitive thinking abilities by using it in clinical
management’s is the essential goal of medical and
health science education ((Rahmani, Mohammadi
& Moradi, 2016; Zadeh et al. 2014). Also, he
explained that the pupils in the hospitals must
have the knowlede and understanding when
collecting informations and refere it to cognitive
thinking in performace of the plan of action.
Those pieces of data gathered is helping them to
employ in variety of solutions. (Zadeh et al. 2014;
(Gonzalez et al. 2022). This can support the theory
of Situated Learning theory and Kirkpatrick

Model. that in both theories were the students will
face defferent situation and their will be process of
cognitive thinking and the reaction related to the
situation faced, this can give the students more
self-steam and cofedence when dealing in the real
situation. Scenario-based learning can be effective
when supported using mannequins that show
them the reality before going to the hospital for
training (Linsen et al. 2018). This can prevent
patient harm and increase safe practice during
clinical training (Gaupp, Kérner & Fabry 2016).
the tutor must reinforce the students causing them
to use their critical thinking that can empower and
improve their practice as well as self-confidence
enhancement. Scenario formation that can
prominent element in critical thinking; the more
extensive is the individual’s information, the more
capable in critical thinking. (Zadeh et al. 2014).
As showed in the analyses that the critical
thinking is most important element in
understanding scenario and, encourage students
toward best practice. This is the main two themes
of the study that is important to be utilized well,
so the real life situation can be faced in power and
knowledge to solve any issues.

Basic knowledge in medical and health science
provides them with a general outlook on the
patient's needs. The depth and the extent of this
knowledge affect the students' ability to think
critically and solve nursing problems. (Linsen et
al. 2018). The training, which included the
participation of all students, and the scenario-
based learning cause them to imagine the real-life
situation with the help of high fidelity mannequins
the students can perform in safe and good manned
when facing patients in the hospitals (Rahmani,
Mohammadi & Moradi, 2016).
the scenario-based learning cause the students to
be having experience on objective learning,
encourage them on reflective learning, and
helping them in strong focus on teams by team
working, lastly
patient management. Also, training 2 months after
the second simulation training. The doctors might
have considered the simulation training of less
importance to them compared to the medical and
health sciences students. (Egenberg et al. 2017).
As training is part of scenario identification and
increasing knowledge related to the case this can
help in solving problems by critically thinking and
guide the students toward safe practice during
clinical training when dealing with patients
(Kaddoura 2011). Furthermore, using simulation



will support understanding the scenario and
provide more details information toward problem-
solving when practiced (Cho 2015) that when
compared to lecture-based learning with scenario-
based learning using problem-solving that showed
statistically significant. (de Oliveira et al. 2016).
To support the research study the instructors play
a vital role in supporting the students and
encouraging them to use critical thinking to solve
the problem faced during the training (Celiker
2021) this can help the students to identify the gap
and reduce their tension when dealing in a real
situation. (Gonzalez et al. 2022)

As this research study supported the influence of
scenario-based learning on problem-solving using
a critical thinking analysis approach in medical
and health science education when analyzing the
data from research studies that support the author's
idea and showed significant results, there is a
limitation in this study that only 15 research
articles were discussed and analyzed and more
research studies can be taken to support the
research study. Moreover, the funnel plots were
not clear that the plots are around the mean but
need more studies to show if it supports the
research study.

Recommendation:

The recommendation of this research study is to
have more studies discussing the same problem
related to scenario-based learning and, utilizing
critical thinking by using empirical studies. To
identify researchers that have been tackling
scenario-based studies mostly, because can show
more information results toward this research
study. Furthermore, more studies needed that
tackling the development of new strategies in
teaching and learning to differentiate the deferent
types of learning and education that develops the
cognitive thinking abilities of the students, and
support the theoretical and conceptual framework
in multidimensional learning methodologies.

Conclusion:

In conclusion, this research study discusses and
explores the influence of scenario-based learning
on problem-solving using a critical thinking
analysis approach in medical and health science
education by using systematic review & meta-
analyses of experimental, quasi-experimental,
descriptive research studies. The analyses of the
study is supporting the research study with
heterogeneity results and it’s highly significant.

Also, most of the research studies supported this
research study that scenario-based learning is
highly important in learning and teaching in
medical and health science specialty and this can
help them before going to the training in the
hospital with support with high fidelity
mannequins can reduce students’ stress and
anxiety when dealing with real patient and not
causing harm to him as explained by Egenberg et
al. (2017) and Rahmani, Mohammadi & Moradi,
(2016).
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