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Abstract

Electronic simulation (e-simulation)—particularly scenario-based e-simulation (SBES)—is an increasingly used, promising
educational strategy for global health education that can address gaps in training access, effectiveness, and cost. However, there
is little guidance for educators on how to develop an SBES, and guidance is lacking outside the clinical context. Moreover,
literature on medical education rarely uses the theoretical basis for e-simulation design and development, including for SBES.
Hence, we aim to differentiate and describe the concept, design elements, and theoretical basis of SBES with examples from
different topics in global health. In addition to enhancing the understanding of the potential of SBES for global health education,
this manuscript also provides practical recommendations for global health educators in designing and developing SBESs based
on the existing literature and authors’ experiences. Overall, this manuscript will be useful for global health educators as well as
other medical educators seeking to develop an SBES for similar skill sets.
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Introduction

Achieving global health targets for sustainable development
goals and universal health coverage is hindered by shortages in
the global public health workforce [1]. Additionally, the upward
trend of complex public health emergencies worldwide has
intensified the crisis [2] because global public health respondents
lack the appropriate theoretical, practical, and technical
competencies and fail to apply their skills in different contexts
[3].

Despite the growth of training opportunities in global health,
the limited availability, unequal geographical distribution, and

predominance of theoretical teaching methods in available
training programs combined with high tuition fees [4,5]
constitute barriers to health workforce capacity building,
especially where it is needed the most [5]. Innovative digital
technologies and strategies, such as electronic simulation
(e-simulation) [6], could address these gaps.

Simulation is an effective technique for adult learners [7,8] that
provides realistic and immersive experiences closely mimicking
the real world [9] to allow learners to react as they would in
reality [2,10]. Scenario-based e-simulation (SBES) is a type of
simulation that uses an electronic medium (which may or may
not be web-based) to create simulated scenarios. In clinical and
public health practices, SBES has been used to develop learners’
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cognitive, metacognitive, and affective skills, such as knowledge
of a specific domain, pattern recognition, problem-solving,
decision-making, and communication [11-13], which in turn
impact learners’ behavior [14].

Within health care education, SBES can be defined as a
conceptual simulation. Unlike operational simulation, which
simplifies procedural and safety-related tasks, conceptual
simulation incorporates real-world complexities to provide an
authentic learning experience [11,15]. SBES is a popular
simulation method used in health care education and is becoming
an increasingly adopted strategy for global health education
[16-25]. SBES is an ethical imperative [26] as it allows for
effective learning within a safe environment [27]. Therefore,
SBES can be applied to various global health–related topics
[28], particularly those in high-risk settings, such as disaster
medicine [4,29] and humanitarian health [3,5].

Additionally, using digital mediums to deliver the simulation
to learners more broadly reduces the training delivery cost over
traditional modalities in the long-term [30]. Hence, SBES can
offer a cost-effective solution to enhance equal access to global
health training all over the globe with reduced cost. However,
the medical literature lacks guidance on how to design an SBES,
and scenario building is usually limited to clinical settings
[31-33]. Moreover, the literature rarely differentiates between
the design of skill-based simulations and scenario-based
simulations, which are different types of simulations aimed at
training different skill sets [12]. Therefore, the choice and
application of the theoretical approaches to guide the design of
each type of simulation must be different.

Despite the growing body of medical education literature that
evaluates the effectiveness of e-simulation [34-38], there is no
consensus about the design elements for building effective
e-simulations, including SBESs. While educational theories are
well-suited to inform simulation design [39], they are rarely
applied, especially for e-simulations [40]. Therefore, this
perspective identifies the essential design elements in the light
of suitable educational theories. This manuscript also provides
practical recommendations, which can guide educators and
designers in the global public health field in developing effective
SBESs.

SBES Design Elements

Learning in e-simulations is achieved in a digitally simulated
environment that combines multiple media on a digital network,
such as the internet or another computer-based technology. The
scenario within the e-simulation consists of all the stories,
events, and actions within the digital medium. Typically, in an
SBES, learners are confronted with a realistic story built around
a holistic situation or problem that they have to explore or
resolve with their assigned simulated role. From a design
perspective, we can define two major elements for SBESs:

1. Content elements, which represent the information that will
be taught.

2. Simulated elements, which dictate how the content will be
taught. These include the simulated scenario, which
represents the educational methods and strategies, and the

simulated environment, which represents the electronic
medium enriched with multimedia.

Furthermore, we can distinguish the main components of the
simulated elements, which are fidelity, interactivity, and
structure [13]. Each component has distinct characteristics,
which individually and collectively form simulation concept
attributes.

In an SBES, the scenario aims to create a simulated context
similar to the real context. The replication of the context through
the scenario is reflected by the conceptual, psychological, and
task-performance dimensions of fidelity [33,41]. The different
multimedia, on the other hand, aim to give visual and audio
realism to the scenario, hence reflecting the physical dimension
of fidelity [33,41]. The functional dimension of fidelity, which
is the realism of information and response to actions, is
represented by both scenarios and multimedia [33,41]. The
degree of similarity between the simulation and reality
represents the level of fidelity and can be classified as high,
medium, or low fidelity [42].

The sequences of the rules and tasks presented to the learner
and the unfolding of the scenario in response to the learner’s
action are known as the simulation structure [43]. Interactivity
refers to the degree of structure and multimedia design
adaptiveness [43] and responsiveness to the learner’s actions
[13,35,43,44]. The selection of actions throughout the simulation
results in the progression and unfolding of the simulation story,
and in the case of quizzes and tasks, the learners also receive
real-time feedback on their performance, which enables them
to clearly define the objectives and expectations of learning
[36]. Although interactivity does not necessarily result in
learning, it keeps learners actively engaged with the content
[43].

Theoretical Foundation of SBES Design

Learning Theories
Educational theories provide a coherent framework to explain
the learning process. Evidence-based practices affirm that
theory-based educational interventions have a greater impact
than nontheory-based interventions [40]. They can explain what
can work, for whom, in which context [45], and why some
interventions may be less effective than others. Moreover,
educational theories can help learners understand the learning
process and engage in effective practices to achieve the intended
outcomes [45,46].

The prominent learning theories, namely, behaviorism,
constructivism, cognitivism [27,47,48], and connectivism [47],
and many of their exponents, are all applicable to SBES. All
these theories entail, to some extent, a simulated environment
to practice safely and repetitively, receive feedback, and reflect
[44].

Contrary to the belief that behaviorism supports sensorimotor
or psychomotor skills only, repetitive practice can also be used
to teach cognitive tasks. The hallmark of the behaviorist
approach is the measurement of the learner’s performance
regarding the predefined learning objective. This is particularly

J Med Internet Res 2023 | vol. 25 | e46639 | p. 2https://www.jmir.org/2023/1/e46639
(page number not for citation purposes)

Bahattab et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


useful for teaching cognitive skills for tasks that require
automaticity [49]. Moving from memorizing to processing
information, cognitivism and constructivism approaches and
their derivatives allow for more independent learning. Both
approaches entail knowledge as a personal construct. In
cognitivism, to construct meaning of new knowledge during
e-simulation means presenting knowledge clearly to the learner,
while in constructivism it means allowing the learner to interact
with knowledge. In connectivism, learning is a process
composed of nodes (representing the sources of information)
and connections. Learning occurs by creating the links between
the nodes.

Bland et al [50] defined the following five attributes that
characterize any educational simulation: (1) creating a
hypothetical opportunity, (2) authentic representation, (3) active
participation, (4) integration, and (5) repetition, evaluation, and
reflection. Underpinning simulation concept attributes with
theoretical elements can serve as a practical foundation for
educators to design an effective and engaging SBES [41], which
integrates and transfers learning into practice [51]. Examples
of how these elements can be represented in SBESs for global
health education are presented in Textbox 1 and Table 1.

Textbox 1. Scenario-based electronic simulation in global health.

Global health is a multidisciplinary, multisectoral, transboundary, and culturally sensitive approach to health problems [52]. In contrast to clinical
scenarios, where the context is always within a clinical setting, the context in global health education is much broader, presenting a challenge for
trainees not only to apply their knowledge into skills but to apply the acquired skills in a context different from where they acquired those skills.

The context of global health could be anything from countries, sectors, facilities, communities, or clinical contexts different or broader from those of
the trainees. Similarly, the scenario characters, including the role played by the learner, are more diverse, not limited to the health care providers, and
may include advocates, educators, clinicians, public health practitioners, managers, and field officers, to mention a few. Additionally, trainees are
involved in a wide range of activities based on differences in health profiles, different medical approaches, and different cultural norms across the
globe.

Table 1. Representation of scenario-based electronic simulation (SBES) theoretical elements within different topics in global health.

Example of topics within global health educationDesign element

Humanitarian responsePandemic responseMedical care

Humanitarian public health emergency
response

Global public health emergency responseHealth care provisionContent

Country affected by humanitarian crisisInternational settingClinical settings in a country different
from one’s own

Context

Support the local health system for service
continuity

Support implementation of international
health regulation

Support local clinical staff to deliver
medical care

Objective

Context-specific (humanitarian) clinical
and public health problems

Global public health problemsContext-specific clinical and nonclinical
problems

Situation and
problems

Health facility or nongovernmental orga-
nization country office; refugee camp

Headquarters of international organiza-
tions; health ministries of other countries

Health facility, such as a hospital or clinicLocation

Program officerEpidemiologistHealth care providerRole within the
SBES

Humanitarian actors (health and nonhealth
stakeholders)

Global health actors, other countries’
health representatives

Patient, patient’s relatives, local health
providers

Other characters

Public health management skills (eg,
health service delivery and system sup-
port); nontechnical skills (eg, communica-
tion and collaboration with different
stakeholders)

Public health skills (eg, pandemic prepared-
ness and response); nontechnical public
health skills (eg, diplomacy and negotia-
tion).

Patient care context-related technical skills
(eg, different diagnostic and therapeutic
procedures); nontechnical skills (eg, com-
munication and cultural awareness)

Activities

Humanitarian standards and principlesInternational health regulationsNational clinical standards of careItems

Creating a Hypothetical Opportunity
As emphasized by suited cognition theories, creating a scenario
of a simulated context offers learners the opportunity to play a
role in a realistic situation or problem that they are likely to
encounter if they were to work in the same context [47]. In
e-simulation, the context is created in an electronic medium and
represented through different multimedia components [45,53].
The design of all the activities from the beginning to the end of
simulation aims to meet the learning objectives of the

simulation. Such activities are formulated to explore the situation
or solve the problem encountered in such a context. Hence, it
is of paramount importance to define clear learning objectives
derived from training needs to create an effective learning
opportunity [50]. This aligns with the behaviorist approach of
deliberate practice that focuses on learning objectives [10,54].

Authentic Representation
Also known as simulation fidelity, authentic representation is
a critical element of any simulation. The analogical transfer of
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cognitivism claims that the representation of the “target”
situation with the “simulated” situation will enable learning
transfer if both situations share a similar structure [47]. In an
e-simulation, this is represented by simulating various locations
the learners can visit digitally, where they can interact with the
simulated items and perform the simulated actions [55]. The
location could be, for example, a representation of a physical
location, such as a country, health facility, or a meeting room,
but it could also be a conceptual location, such as a health
system. The items could be either characters or objects.
Although the role of the story and multimedia in representing
the realistic situation (ie, superficial structure) is crucial for the
e-simulation experience, the role of deep structure is much more
important in representing the complexities of reality. The quizzes
and tasks performed during the simulation should resemble
those to be encountered and performed in reality. Still, the level
of representation complexities must be tailored to the learners’
experience to ensure learners’ engagement and prevent their
exceeding their cognitive load [47,56].

Active Participation
A critical challenge for designing an e-simulation is maintaining
the active participation of the learners, especially when the
e-simulation is an individual, standalone activity. Creating a
meaningful learning environment and activities that relate to
the learner's previous experiences and are aligned to their
prospective role will allow the learner to stay engaged in
meaningful action and reflection as suggested by the
constructivist and experiential learning approach [41]. In
addition to the content design, this engagement can be created
by taking full consideration of the multimedia design and
components to create interactive, engaging stories and activities
[53], which are also connected to further training activities other
than the e-simulation, as suggested in connectivism [47].

Integration
Simulation aims at bridging the theory-practice gap for health
professional education [57,58]. As emphasized in connectivism,
the knowledge acquired during simulation should be linked to
prior knowledge as well as other formal and informal sources
and opportunities for learning [47,59]. With proper design of
the content and structure, SBES will allow learners to link and
apply knowledge acquired prior to or during the e-simulation
into actions. In fact, SBES will allow multiple learning
objectives to be taught together at once, allowing the trainees

to apply their knowledge and skills simultaneously. To integrate
such complexity, a spiral structuring of e-simulation can allow
for revisiting of the concepts at higher levels, with the addition
of further details as the training progresses [41].

Repetition, Evaluation, and Reflection
SBES is being built around challenging situations, where
trainees receive instant feedback about their actions, allowing
them to evaluate and reconstruct their knowledge. In
constructivism, this feedback is crucial to challenge the learners’
pre-existing knowledge with the new experience [27,59]. Hence,
the feedback offers the trainees a momentary pause that allows
them to reflect, self-evaluate, and reconceptualize [54,60]. The
choice of distractors, in quizzes, for instance, should address
the common misconceptions and malpractices, which will allow
the trainees to revisit and evaluate their pre-existing knowledge
[47]. Moreover, e-simulation allows trainees to revisit the tasks
they need, which will consolidate learning [35,59]. In
behaviorism, the ability to repeat tasks as needed within a
risk-free, and hence stress-free, environment [10,61] improves
trainees’ self-confidence [35].

From Theory to Practice

Practical Steps and Recommendations for Designing
an SBES
The creation of a quality SBES, like any instructional material,
is a part of the instructional design process. Instructional design
is a systematic process of analysis, design, development,
evaluation, and management, which is based on instructional
and learning theories to improve the quality of teaching [62].
Several instructional design models to inform training
development exist [27,62], and most of them are built upon the
basic analysis, design, development, implementation, and
evaluation (ADDIE) model [62]. The educational theories can
inform the instructional design model to guide SBES design
practice through analysis and design phases (Figure 1), which
can also serve as a reference point for SBES training evaluation.

In light of the discussed theoretical basis of simulation concepts,
we present a practical 2-step guide for design considerations,
challenges, and the suggested solutions to overcome these
challenges for developing SBESs for global public health
education.
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Figure 1. Theoretical approaches to SBES design. Behaviorism emphasizes that learning is acquired through conditioning. The change in the learner’s
observable performance occurs in response to their interaction with environmental stimuli. Cognitivism focuses on the learner’s mental representation
and transfer of new knowledge by connecting it to existing knowledge. The analogical transfer theory suggests that the knowledge acquired in a simulated
“source” situation can be transferred to a similar real “target” situation if there is enough common structure. In situated cognition theory, the emphasis
is on the similarities and differences between the simulated context and the target context. The cognitive load refers to the amount of information that
working memory can hold at one time. Constructivism theories assume knowledge is being built on the foundation of the learner's prior knowledge,
where the learning activities aim to retrieve the relevant information from the learner's working memory to build and support new knowledge. Experiential
learning is a constructivist approach in which learning is achieved through the active participation of the learner with a continuous cycle of action and
reflection. Connectivism suggests that learning is a process composed of nodes (representing sources of information) and connections. Learning occurs
by creating the links between nodes. SBES: scenario-based electronic simulation.

Step 1: Define the Training Content
As with any educational method, the educational content of an
e-simulation should be developed based on the training needs
of the target audience. This process demands defining the target
audience, learning objectives, and prerequisites and further
training resources and opportunities.

Target Audience
As was made evident by the educational theories, defining the
target audience is a critical step for tailoring the content and
structure of the SBES. The characteristics of the participants,
their prior knowledge, and their expected role as well as their
technical literacy are essential to define their training needs and
motivation.

Learning Objectives
As with the target audience, the importance of clear learning
objectives to facilitate learning during e-simulation cannot be
overemphasized. The scenario and activities of the SBES must
be integrated to meet the defined learning objectives, which
address the trainees' needs.

Prerequisites and Further Training Resources and
Opportunities
As with all the training methods, not only should the
prerequisites be defined, but the SBES should be linked with
training opportunities and resources. Ideally, the SBES should

be an integral part of educational and training programs in order
to fill specific training gaps in alignment with the overall
program goal.

Challenges and Practical Solutions
Unfortunately, in the field of global health, particularly in
humanitarian health and disaster medicine, the target audiences
are poorly defined [5]. Moreover, the lack of a coherent
competency framework or standardized curriculum creates a
challenge in defining the training needs and learning objectives
[5]. In addition, global health training is rarely incorporated
into undergraduate medical and health education programs.
Thus, defining the prerequisites and prior knowledge remains
a challenge. With the scarcity of global health education
programs and high demand in the field, introductory principles
and methods of the core topic will remain gaps to be addressed
and required by most of trainees in the field.

A practical approach for developing an SBES for academic
programs is to focus on the program's curricular competencies.
Participatory consultation and rapid implementation of a
prototype version and feedback from relevant stakeholders of
trainees, academics, and field experts, including participants
from the Global South [28], is of paramount importance. This
process can identify trainees’ characteristics and needs to tailor
SBES design and identify challenges for implementation, such
as educational materials that are nonrelevant to certain contexts
and cultures, difficult language and terminologies, and poor
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internet connection. This is especially true if the designed SBES
considers new topics that are not just adaptations from
conventional methods.

Suggested solutions for such problems may include adding a
glossary with vocabulary and acronyms within the SBES,
inserting direct links to additional optional resources from
international standards and guidelines, using captions (either in
English or the local language, if needed) when language could
be a barrier, using links to a forum for interaction with other

students, and designating settings to allow participants to return
from where they have stopped.

Step 2: Define Simulation Characteristics
The next step to create an SBES is to convert the content
materials into a simulated scenario and simulated environment,
which will be arranged into a simulation structure (see Figure
2 for screenshot examples from Humanitarian Health Action
exercises). The characteristics of the SBES design should
include, at a minimum, the simulation scenario, environment,
and structure.

Figure 2. Examples of simulation characteristics using screenshots from different modules of humanitarian health actions exercises (CRIMEDIM,
2022).

Simulation Scenario
The simulation scenario includes all the operating procedures
within the scenario from the introduction to the end. This
includes a story, character contexts, activities, and feedback
[63], which are described below. The story and all related
activities should be aligned with the learning objectives [64] to
ensure the relevance of the simulation.

• Story: It is important to create a narrative of a realistic story
around which the rest of simulation activities are built [64].
Eliciting emotional responses through dramatic moments
or building suspense, such as by creating conflicting
situations and adding pieces of information as the scenario
progresses, will help to keep the learner engaged [51].

• Character: The scenario can contain one or more fictional
characters around which the story is plotted. For example,
the learner can play the simulated role of the main character,
guide the main character, or have a bird’s-eye view of the
story plotted around other characters.

• Context: The contextual or environmental cue provided for
the scenario plot gives an understanding of where the story
is taking place. In the case of e-simulation, multimedia
plays a critical role in representing such an environment
without overloading learner memories with too many
written details of explanatory information.

• Activity: The activities within the simulated story include
exercises in the form of quizzes and tasks within the story,
which will require the learner to solve a problem or explore
an issue [63]. The activities should be designed based on
proven instructional strategies, including self-explanatory
questions, personalization techniques, and explanatory
feedback [11]. Although some level of exploration is
required during a simulation activity, complete discovery
learning should be avoided [65]. Trainees should be
provided with clear guidance and instruction about the
required tasks and expected performance.

• Feedback: Although feedback is one of many strategies
used during simulation, we stress its role as the single most
crucial element for any simulation [35,59], particularly in
a standalone SBES. While the learning activities must
address misconceptions and common pitfalls, the feedback
should address the learning objectives. Explanatory
feedback on the performed activities improves learning
more than nonexplanatory (eg, correct or incorrect)
feedback, without distracting the learner. In fact,
explanatory feedback can improve the engagement of the
learner and provide triggers for further activities [50],
especially for branched-structured scenarios.
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Simulation Environment
Learners can experience e-simulation via an electronic device
(eg, computer or smartphone) from any physical location. The
interface of the software within the digital device presents the
simulated environment with different multimedia, aiming to
recreate a realistic situational context. The script of the scenario,
narrated audio, pictures and images, animations, and videos
should be used to represent the physical or conceptual location
where the activity of the scenario will take place. Along with
the scenario, recreating the simulated environment is of
paramount importance for creating e-simulation fidelity.

Simulation Structure
Simulation structure is the way the scenario within the
e-simulation will unfold from the beginning to the end to fulfill
the learning objectives for the target audience. The structure of
the scenario could be linear or complex. In a linear structure,
the learner participates in a systematic, prearranged series of
activities that unfold sequentially as the scenario progresses.
Conversely, the complex structure uses multilayered or
branching scenarios that unfold as the learner selects a choice
among different options [63]. The complex structure is used
mainly when the sequence is not important or when the choice
of one option can elaborate into different paths (eg, branched
scenario) either because there is no right or wrong option or to
emphasize the consequences of the wrong options.

Challenges and Practical Solutions
Developing an SBES requires the collaborative efforts of a team
with skills and expertise in content development, instructional
design, information technology, and media design, which
renders managing the designing process a challenging task.
Collaboration between different experts requires facilitating

and maintaining the workflow between the different
collaborators. We suggest using collaborative storyboarding,
which can unite the stakeholders to provide the blueprint for
the design to manage the required tasks.

The choice of instructional design characteristics and the
associated level of fidelity and type of structure is another
challenge confronted by the designer. Although fidelity is
necessary for any simulation, its level makes little or no
difference in learning transfer [66]. Hence, though fidelity must
exist, it should not be overemphasized. Moreover, fidelity should
be optimized for the level of cost-effectiveness. The level of
fidelity should be ascertained to the level of the trainees to keep
the right balance between learner engagement and distraction
[56]. While lower fidelity suits novice learners, high fidelity
fits the advanced learner. Similarly, structure design should be
tailored to the level of trainees [41]. A simple structure should
be used for novice learners to avoid surpassing their cognitive
load, while a complex structure should be used for advanced
learners to keep them engaged [41].

Conclusion

To sum up, SBES could serve as an effective tool to fill several
gaps in global health education if designed properly. The SBES
design is as essential as its content; both need to be tailored to
the trainees’ level. The theoretical underpinning of SBES is
essential to design an effective SBES. In this manuscript, we
have explored the theoretical basis, practical content, and design
considerations for developing an SBES. The process outlined
in this manuscript can provide a foundation for designing an
SBES in global health and related fields, which can ultimately
contribute to improving global health outcomes.

Acknowledgments
This manuscript is the result of a study conducted in the framework of the International PhD in Global Health, Humanitarian Aid,
and Disaster Medicine jointly organized by the Università del Piemonte Orientale and Vrije Universiteit Brussel.

Authors' Contributions
AB and LR conceptualized the study. AB, MC, DM, and LR designed a scenario-based electronic simulation in humanitarian
health and disaster medicine, through which their experience and intellectual input informed the manuscript’s content. AB wrote
the first draft of the manuscript. All authors provided critical input and approved the last version of the manuscript.

Conflicts of Interest
None declared.

References

1. World Health Organization. Global strategy on human resources for health: workforce 2030. World Health Organization.
2016. URL: https://iris.who.int/bitstream/handle/10665/250368/?sequence=1 [accessed 2023-10-03]

2. French AJ. Simulation and modeling applications in global health security. In: Masys AJ, Izurieta R, Ortiz MR, editors.
Global Health Security: Recognizing Vulnerabilities, Creating Opportunities. Cham: Springer; 2020:307-340

3. Niescierenko M, Fischer HT, Prager G, Nilles E. Strengthening global capacity for emergency health action. Health Cluster.
2019. URL: https://healthcluster.who.int/publications/m/item/strengthening-global-capacity-for-emergency-health-action
[accessed 2023-10-09]

4. Ingrassia PL, Foletti M, Djalali A, Scarone P, Ragazzoni L, Corte FD, et al. Education and training initiatives for crisis
management in the European Union: a web-based analysis of available programs. Prehosp Disaster Med 2014 Mar
18;29(2):115-126 [doi: 10.1017/s1049023x14000235]

J Med Internet Res 2023 | vol. 25 | e46639 | p. 7https://www.jmir.org/2023/1/e46639
(page number not for citation purposes)

Bahattab et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://iris.who.int/bitstream/handle/10665/250368/?sequence=1
https://healthcluster.who.int/publications/m/item/strengthening-global-capacity-for-emergency-health-action
http://dx.doi.org/10.1017/s1049023x14000235
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Bahattab AA, Linty M, Trentin M, Truppa C, Hubloue I, Della Corte F, et al. Availability and characteristics of humanitarian
health education and training programs: a web-based review. Prehosp Disaster Med 2021 Dec 20;37(1):132-138 [doi:
10.1017/s1049023x21001333]

6. Lamont S, Brunero S. 'eSimulation' part 1: development of an interactive multimedia mental health education program for
generalist nurses. Collegian 2013;20(4):239-247 [doi: 10.1016/j.colegn.2012.11.001] [Medline: 24596993]

7. Clapper TC. Beyond Knowles: what those conducting simulation need to know about adult learning theory. Clin Simul
Nurs 2010 Jan;6(1):e7-e14 [doi: 10.1016/j.ecns.2009.07.003]

8. Felix HM, Simon LV. Conceptual Frameworks in Medical Simulation. In: StatPearls [Internet]. Treasure Island: StatPearls
Publishing; 2022.

9. Gaba DM. The future vision of simulation in health care. BMJ Qual Saf 2004 Oct 01;13(suppl_1):i2-i10 [doi:
10.1136/qshc.2004.009878]

10. McGaghie WC, Siddall VJ, Mazmanian PE, Myers J, American College of Chest Physicians HealthScience Policy Committee.
Lessons for continuing medical education from simulation research in undergraduate and graduate medical education:
effectiveness of continuing medical education: American College of Chest Physicians evidence-based educational guidelines.
Chest 2009 Mar;135(3 Suppl):62S-68S [doi: 10.1378/chest.08-2521] [Medline: 19265078]

11. Clark RC, Mayer RE. Simulations and games in e-learning. In: e‐Learning and the Science of Instruction: Proven Guidelines
for Consumers and Designers of Multimedia Learning, Third Edition. Hoboken: Pfeiffer/John Wiley & Sons; 2011.

12. Battista A. An activity theory perspective of how scenario-based simulations support learning: a descriptive analysis. Adv
Simul (Lond) 2017;2:23 [FREE Full text] [doi: 10.1186/s41077-017-0055-0] [Medline: 29450024]

13. Kageyama Y, Zamudio SZ, Barton M. Incorporation of simulation features to improve higher order thinking skills. Int J
Manag Educ 2022 Jul;20(2):100628 [doi: 10.1016/j.ijme.2022.100628]

14. Breitkreuz KR, Dougal RL, Wright MC. How do simulated error experiences impact attitudes related to error prevention?
Sim Healthcare 2016;11(5):323-333 [doi: 10.1097/sih.0000000000000174]

15. Kneebone RL, Kidd J, Nestel D, Barnet A, Lo B, King R, et al. Blurring the boundaries: scenario-based simulation in a
clinical setting. Med Educ 2005 Jun;39(6):580-587 [doi: 10.1111/j.1365-2929.2005.02110.x] [Medline: 15910434]

16. Kalbarczyk A, Harrison M, Sanguineti MCD, Wachira J, Guzman CAF, Hansoti B. Practical and ethical solutions for
remote applied learning experiences in global health. Ann Glob Health 2020 Aug 19;86(1):103 [FREE Full text] [doi:
10.5334/aogh.2999] [Medline: 32874934]

17. Manning ML, Jack D, Wheeler L, Okupniak C, Pogorzelska-Maziarz M. Effect of a virtual simulated participant experience
on antibiotic stewardship knowledge among pre-licensure baccalaureate nursing students: Aapilot study. Nurse Educ Today
2022 Jun;113:105362 [doi: 10.1016/j.nedt.2022.105362] [Medline: 35421783]

18. Kivlehan SM, Tenney K, Plasmati S, Bollettino V, Farineau K, Nilles EJ, et al. Humanitarian training with virtual simulation
during a pandemic. Disaster Med Public Health Prep 2022 Oct;16(5):2103-2107 [FREE Full text] [doi:
10.1017/dmp.2021.152] [Medline: 34006341]

19. Kalbarczyk A, Nagourney E, Martin NA, Chen V, Hansoti B. Are you ready? A systematic review of pre-departure resources
for global health electives. BMC Med Educ 2019 May 22;19(1):166 [FREE Full text] [doi: 10.1186/s12909-019-1586-y]
[Medline: 31118015]

20. Nadeau C, Snowden K, Gattamorta KA, Foronda CL. Use of simulation for global health pre-departure training. Nurse
Educ Today 2020 Dec;95:104597 [doi: 10.1016/j.nedt.2020.104597] [Medline: 32980609]

21. Bertelsen NS, DallaPiazza M, Hopkins MA, Ogedegbe G. Teaching global health with simulations and case discussions
in a medical student selective. Global Health 2015 Jul 04;11:28 [FREE Full text] [doi: 10.1186/s12992-015-0111-2]
[Medline: 26141160]

22. Mohamed-Ahmed R, Daniels A, Goodall J, O'Kelly E, Fisher J. 'Disaster day': global health simulation teaching. Clin Teach
2016 Feb;13(1):18-22 [doi: 10.1111/tct.12349] [Medline: 26110794]

23. Tartari E, Fankhauser C, Peters A, Sithole BL, Timurkaynak F, Masson-Roy S, et al. Scenario-based simulation training
for the WHO hand hygiene self-assessment framework. Antimicrob Resist Infect Control 2019;8:58 [FREE Full text] [doi:
10.1186/s13756-019-0511-9] [Medline: 30962920]

24. Reina Ortiz M, Sharma V, Casanova J, Corvin J, Hoare I. Developing global health diplomacy-related skills using a
COVID-19-like epidemic simulation as a learning strategy. Am J Trop Med Hyg 2021 May 10;105(1):59-65 [FREE Full
text] [doi: 10.4269/ajtmh.21-0155] [Medline: 33970889]

25. Wong BL, Khurana MP, Acharya N, Drejza M, Martins D. World Health Organization simulations: an increasingly popular
learning tool for the development of future global health practitioners. J Glob Health 2020 Jun;10(1):010305 [FREE Full
text] [doi: 10.7189/jogh.10.010305] [Medline: 32257133]

26. Ziv A, Wolpe PR, Small SD, Glick S. Simulation-based medical education: an ethical imperative. Acad Med 2003
Aug;78(8):783-788 [doi: 10.1097/00001888-200308000-00006] [Medline: 12915366]

27. Taylor L. Educational theories and instructional design models: their place in simulation. Semantic Scholar. 2004. URL:
https://www.semanticscholar.org/paper/Educational-Theories-and-Instructional-Design-.-in-Taylor/
d6b97df3b5d77a3358375badb3ecdcf35394ab6d#citing-papers [accessed 2023-10-03]

J Med Internet Res 2023 | vol. 25 | e46639 | p. 8https://www.jmir.org/2023/1/e46639
(page number not for citation purposes)

Bahattab et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1017/s1049023x21001333
http://dx.doi.org/10.1016/j.colegn.2012.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24596993&dopt=Abstract
http://dx.doi.org/10.1016/j.ecns.2009.07.003
http://dx.doi.org/10.1136/qshc.2004.009878
http://dx.doi.org/10.1378/chest.08-2521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19265078&dopt=Abstract
https://advancesinsimulation.biomedcentral.com/articles/10.1186/s41077-017-0055-0
http://dx.doi.org/10.1186/s41077-017-0055-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29450024&dopt=Abstract
http://dx.doi.org/10.1016/j.ijme.2022.100628
http://dx.doi.org/10.1097/sih.0000000000000174
http://dx.doi.org/10.1111/j.1365-2929.2005.02110.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15910434&dopt=Abstract
https://europepmc.org/abstract/MED/32874934
http://dx.doi.org/10.5334/aogh.2999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32874934&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2022.105362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35421783&dopt=Abstract
https://europepmc.org/abstract/MED/34006341
http://dx.doi.org/10.1017/dmp.2021.152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34006341&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1586-y
http://dx.doi.org/10.1186/s12909-019-1586-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31118015&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2020.104597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32980609&dopt=Abstract
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-015-0111-2
http://dx.doi.org/10.1186/s12992-015-0111-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26141160&dopt=Abstract
http://dx.doi.org/10.1111/tct.12349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26110794&dopt=Abstract
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-019-0511-9
http://dx.doi.org/10.1186/s13756-019-0511-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30962920&dopt=Abstract
https://europepmc.org/abstract/MED/33970889
https://europepmc.org/abstract/MED/33970889
http://dx.doi.org/10.4269/ajtmh.21-0155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33970889&dopt=Abstract
https://europepmc.org/abstract/MED/32257133
https://europepmc.org/abstract/MED/32257133
http://dx.doi.org/10.7189/jogh.10.010305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32257133&dopt=Abstract
http://dx.doi.org/10.1097/00001888-200308000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12915366&dopt=Abstract
https://www.semanticscholar.org/paper/Educational-Theories-and-Instructional-Design-.-in-Taylor/d6b97df3b5d77a3358375badb3ecdcf35394ab6d#citing-papers
https://www.semanticscholar.org/paper/Educational-Theories-and-Instructional-Design-.-in-Taylor/d6b97df3b5d77a3358375badb3ecdcf35394ab6d#citing-papers
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Pitt MB, Eppich WJ, Shane ML, Butteris SM. Using simulation in global health: considerations for design and
implementation. Simul Healthc 2017 Jun;12(3):177-181 [doi: 10.1097/SIH.0000000000000209] [Medline: 27902533]

29. Voicescu GT, Valente M, Della Corte F, Becerril M, Ragazzoni L, Caviglia M. Medical students’ education in disaster
medicine: a systematic literature review of existing curricula. Int J Disaster Risk Reduct 2022 Jul;77:103090 [doi:
10.1016/j.ijdrr.2022.103090]

30. Farra SL, Gneuhs M, Hodgson E, Kawosa B, Miller ET, Simon A, et al. Comparative cost of virtual reality training and
live exercises for training hospital workers for evacuation. Comput Inform Nurs 2019 Sep;37(9):446-454 [FREE Full text]
[doi: 10.1097/CIN.0000000000000540] [Medline: 31166203]

31. Cannon-Bowers JA. Recent advances in scenario-based training for medical education. Curr Opin Anaesthesiol 2008
Dec;21(6):784-789 [doi: 10.1097/ACO.0b013e3283184435] [Medline: 18997530]

32. Bambini D. Writing a simulation scenario: a step-by-step guide. AACN Adv Crit Care 2016 Feb;27(1):62-70 [doi:
10.4037/aacnacc2016986] [Medline: 26909455]

33. Huffman JL, McNeil G, Bismilla Z, Lai A. Essentials of scenario building for simulation- based education. In: Vincent
AC, Grant J, editors. Comprehensive Healthcare Simulation: Pediatrics. Cham: Springer; 2016:19-29

34. Cook DA, Hamstra SJ, Brydges R, Zendejas B, Szostek JH, Wang AT, et al. Comparative effectiveness of instructional
design features in simulation-based education: systematic review and meta-analysis. Med Teach 2013;35(1):e867-e898
[doi: 10.3109/0142159X.2012.714886] [Medline: 22938677]

35. Issenberg SB, McGaghie WC, Petrusa ER, Lee Gordon D, Scalese RJ. Features and uses of high-fidelity medical simulations
that lead to effective learning: a BEME systematic review. Med Teach 2005 Jan;27(1):10-28 [doi:
10.1080/01421590500046924] [Medline: 16147767]

36. Vlachopoulos D, Makri A. The effect of games and simulations on higher education: a systematic literature review. Int J
Educ Technol High Educ 2017 Jul 10;14(1):1-33 [doi: 10.1186/s41239-017-0062-1]

37. Cook DA, Brydges R, Hamstra SJ, Zendejas B, Szostek JH, Wang AT, et al. Comparative effectiveness of
technology-enhanced simulation versus other instructional methods: a systematic review and meta-analysis. Simul Healthc
2012 Oct;7(5):308-320 [doi: 10.1097/SIH.0b013e3182614f95] [Medline: 23032751]

38. Gegenfurtner A, Quesada‐Pallarès C, Knogler M. Digital simulation‐based training: A meta‐analysis. Brit J Educational
Tech 2014 Jul 17;45(6):1097-1114 [doi: 10.1111/bjet.12188]

39. Kaakinen J, Arwood E. Systematic review of nursing simulation literature for use of learning theory. Int J Nurs Educ
Scholarsh 2009;6:Article 16 [doi: 10.2202/1548-923X.1688] [Medline: 19492985]

40. Bajpai S, Semwal M, Bajpai R, Car J, Ho AHY. Health professions' digital education: review of learning theories in
randomized controlled trials by the digital health education collaboration. J Med Internet Res 2019 Mar 12;21(3):e12912
[FREE Full text] [doi: 10.2196/12912] [Medline: 30860483]

41. Becker LR, Hermosura BA. Simulation education theory. In: Deering S, Auguste TC, Goffman D, editors. Comprehensive
Healthcare Simulation: Obstetrics and Gynecology. Cham: Springer; 2019:11-24

42. Herrera-Aliaga E, Estrada LD. Trends and innovations of simulation for twenty first century medical education. Front
Public Health 2022;10:619769 [FREE Full text] [doi: 10.3389/fpubh.2022.619769] [Medline: 35309206]

43. Kyaw BM, Posadzki P, Paddock S, Car J, Campbell J, Tudor Car L. Effectiveness of digital education on communication
skills among medical students: systematic review and meta-analysis by the digital health education collaboration. J Med
Internet Res 2019 Aug 27;21(8):e12967 [FREE Full text] [doi: 10.2196/12967] [Medline: 31456579]

44. Cant RP, Cooper SJ. The time is right for web-based clinical simulation in nursing education. J Nurs Educ Pract 2015 Aug
26;5(11):1-7 [doi: 10.5430/jnep.v5n11p113]

45. Sandars J, Patel RS, Goh PS, Kokatailo PK, Lafferty N. The importance of educational theories for facilitating learning
when using technology in medical education. Medical Teacher 2015 Mar 17;37(11):1039-1042 [doi:
10.3109/0142159x.2015.1019438]

46. Ertmer PA, Newby TJ. Behaviorism, cognitivism, constructivism: comparing critical features from an instructional design
perspective. Perf Improvement Qrtly 2013 Aug 23;26(2):43-71 [doi: 10.1002/piq.21143]

47. Babin MJ, Rivière E, Chiniara G. Chapter 8 - Theory for practice: learning theories for simulation. In: Chiniara G, editor.
Clinical Simulation Education, Operations, and Engineering (Second Edition). Amsterdam: Elsevier; 2019.

48. D. Erlam G, Smythe L, Wright-St Clair V. Simulation is not a pedagogy. Open J Nurs 2017;07(07):779-787 [doi:
10.4236/ojn.2017.77059]

49. Nestel D, Bearman M. Theory and simulation-based education: definitions, worldviews and applications. Clin Simul Nurs
2015 Aug;11(8):349-354 [doi: 10.1016/j.ecns.2015.05.013]

50. Bland AJ, Topping A, Wood B. A concept analysis of simulation as a learning strategy in the education of undergraduate
nursing students. Nurse Educ Today 2011 Oct;31(7):664-670 [doi: 10.1016/j.nedt.2010.10.013] [Medline: 21056920]

51. Iverson K, Colky D. Scenario-based e-learning design. Nonprofit Manag Leadersh 2004 Jan;43(1):16-22 [doi:
10.1002/pfi.4140430105]

52. Salm M, Ali M, Minihane M, Conrad P. Defining global health: findings from a systematic review and thematic analysis
of the literature. BMJ Glob Health 2021 Jun;6(6):e005292 [FREE Full text] [doi: 10.1136/bmjgh-2021-005292] [Medline:
34083243]

J Med Internet Res 2023 | vol. 25 | e46639 | p. 9https://www.jmir.org/2023/1/e46639
(page number not for citation purposes)

Bahattab et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1097/SIH.0000000000000209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27902533&dopt=Abstract
http://dx.doi.org/10.1016/j.ijdrr.2022.103090
https://europepmc.org/abstract/MED/31166203
http://dx.doi.org/10.1097/CIN.0000000000000540
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31166203&dopt=Abstract
http://dx.doi.org/10.1097/ACO.0b013e3283184435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18997530&dopt=Abstract
http://dx.doi.org/10.4037/aacnacc2016986
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26909455&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2012.714886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22938677&dopt=Abstract
http://dx.doi.org/10.1080/01421590500046924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16147767&dopt=Abstract
http://dx.doi.org/10.1186/s41239-017-0062-1
http://dx.doi.org/10.1097/SIH.0b013e3182614f95
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23032751&dopt=Abstract
http://dx.doi.org/10.1111/bjet.12188
http://dx.doi.org/10.2202/1548-923X.1688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19492985&dopt=Abstract
https://www.jmir.org/2019/3/e12912/
http://dx.doi.org/10.2196/12912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30860483&dopt=Abstract
https://europepmc.org/abstract/MED/35309206
http://dx.doi.org/10.3389/fpubh.2022.619769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35309206&dopt=Abstract
https://www.jmir.org/2019/8/e12967/
http://dx.doi.org/10.2196/12967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31456579&dopt=Abstract
http://dx.doi.org/10.5430/jnep.v5n11p113
http://dx.doi.org/10.3109/0142159x.2015.1019438
http://dx.doi.org/10.1002/piq.21143
http://dx.doi.org/10.4236/ojn.2017.77059
http://dx.doi.org/10.1016/j.ecns.2015.05.013
http://dx.doi.org/10.1016/j.nedt.2010.10.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21056920&dopt=Abstract
http://dx.doi.org/10.1002/pfi.4140430105
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=34083243
http://dx.doi.org/10.1136/bmjgh-2021-005292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34083243&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


53. Mayer RE. Cognitive Theory of Multimedia Learning. In: The Cambridge Handbook of Multimedia Learning. New York:
Cambridge University Press; 2005:31-48

54. Bearman M, Nestle D, McNaughton N. Section II: theoretical perspectives and frameworks for healthcare simulation. In:
Nestel D, Kelly M, Jolly B, Watson M, editors. Healthcare Simulation Education: Evidence, Theory and Practice. Hoboken:
John Wiley & Sons; 2018:9-15

55. Norton G, Taylor M, Stewart T, Blackburn G, Jinks A, Razdar B, et al. Designing, developing and implementing a software
tool for scenario based learning. Australas J Educ Technol 2012 Aug 28;28(7):1083-1102 [doi: 10.14742/ajet.790]

56. Reedy GB. Using cognitive load theory to inform simulation design and practice. Clin Simul Nurs 2015 Aug;11(8):355-360
[doi: 10.1016/j.ecns.2015.05.004]

57. Morgan PJ, Cleave-Hogg D, Desousa S, Lam-McCulloch J. Applying theory to practice in undergraduate education using
high fidelity simulation. Med Teach 2006 Feb;28(1):e10-e15 [doi: 10.1080/01421590600568488] [Medline: 16627314]

58. Botma Y. Nursing student’s perceptions on how immersive simulation promotes theory–practice integration. Int J Afr Nurs
Sci 2014;1:1-5 [doi: 10.1016/j.ijans.2014.04.001]

59. Cook DA, Hatala R, Brydges R, Zendejas B, Szostek JH, Wang AT, et al. Technology-enhanced simulation for health
professions education: a systematic review and meta-analysis. JAMA 2011 Sep 07;306(9):978-988 [doi:
10.1001/jama.2011.1234] [Medline: 21900138]

60. Murray C, Grant MJ, Howarth ML, Leigh J. The use of simulation as a teaching and learning approach to support practice
learning. Nurse Educ Pract 2008 Jan;8(1):5-8 [doi: 10.1016/j.nepr.2007.08.001] [Medline: 17951111]

61. AlHarbi WM. Simulation-based medical education: theory and practice. Int J Sci Eng Res 2016;7(5):249-253 [FREE Full
text]

62. Göksu I, Özcan KV, Cakir R, Göktas Y. Content analysis of research trends in instructional design models: 1999-2014. J
Learn Des 2017 Mar 02;10(2):85-109 [doi: 10.5204/jld.v10i2.288]

63. Choi W. Designing effective scenarios for computer-based instructional simulations - classification of essential features.
Educ Technol 1997;37(5):13-21 [FREE Full text]

64. MacDonald J. Develop case-based tasks and scenarios. Educ Prim Care 2015 May;26(3):207-208 [doi:
10.1080/14739879.2015.11494341] [Medline: 26092152]

65. Mayer RE. Should there be a three-strikes rule against pure discovery learning? Am Psychol 2004;59(1):14-19 [doi:
10.1037/0003-066x.59.1.14]

66. Norman G, Dore K, Grierson L. The minimal relationship between simulation fidelity and transfer of learning. Med Educ
2012 Jul;46(7):636-647 [doi: 10.1111/j.1365-2923.2012.04243.x] [Medline: 22616789]

Abbreviations
ADDIE: analysis, design, development, implementation, and evaluation
e-simulation: electronic simulation
SBES: scenario-based e-simulation

Edited by T Leung, T de Azevedo Cardoso; submitted 20.02.23; peer-reviewed by M Pitt, C Doarn; comments to author 04.05.23;
revised version received 23.05.23; accepted 08.08.23; published 30.10.23

Please cite as:
Bahattab A, Caviglia M, Martini D, Hubloue I, Della Corte F, Ragazzoni L
Scenario-Based e-Simulation Design for Global Health Education: Theoretical Foundation and Practical Recommendations
J Med Internet Res 2023;25:e46639
URL: https://www.jmir.org/2023/1/e46639
doi: 10.2196/46639
PMID: 37902810

©Awsan Bahattab, Marta Caviglia, Daniela Martini, Ives Hubloue, Francesco Della Corte, Luca Ragazzoni. Originally published
in the Journal of Medical Internet Research (https://www.jmir.org), 30.10.2023. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/,
as well as this copyright and license information must be included.

J Med Internet Res 2023 | vol. 25 | e46639 | p. 10https://www.jmir.org/2023/1/e46639
(page number not for citation purposes)

Bahattab et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.14742/ajet.790
http://dx.doi.org/10.1016/j.ecns.2015.05.004
http://dx.doi.org/10.1080/01421590600568488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16627314&dopt=Abstract
http://dx.doi.org/10.1016/j.ijans.2014.04.001
http://dx.doi.org/10.1001/jama.2011.1234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21900138&dopt=Abstract
http://dx.doi.org/10.1016/j.nepr.2007.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17951111&dopt=Abstract
https://www.ijser.org/researchpaper/SIMULATION-BASED-MEDICAL-EDUCATION-THEORY-AND-PRACTICE.pdf
https://www.ijser.org/researchpaper/SIMULATION-BASED-MEDICAL-EDUCATION-THEORY-AND-PRACTICE.pdf
http://dx.doi.org/10.5204/jld.v10i2.288
http://www.jstor.org/stable/44428414
http://dx.doi.org/10.1080/14739879.2015.11494341
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26092152&dopt=Abstract
http://dx.doi.org/10.1037/0003-066x.59.1.14
http://dx.doi.org/10.1111/j.1365-2923.2012.04243.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22616789&dopt=Abstract
https://www.jmir.org/2023/1/e46639
http://dx.doi.org/10.2196/46639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37902810&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

