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Abstract

Background: E-learning is a recent approach in education, commonly appreciated for teaching students in most scientific fields,
particularly in the industry. However, in medical education, this approach has difficulties that reduce its performance. Through the
survey of the present models defining E-learning components, in respect to the patient simulation systems playing an important
role in medical education, some deficiencies of these models have been revealed.
Objectives: In order to provide appropriate tools and techniques for implementing patient simulation within the learning man-
agement system, this research aimed at identifying the deficiencies of E-learning models and proposing a new model.
Methods: In this review article, published accredited articles or books were initially searched in order to obtain E-learning compo-
nents and different types of patient simulation systems. Through a study of E-learning components in selected models, the short-
comings in implementing various kinds of patient simulation systems were determined and the “Parsian” model was subsequently
introduced.
Results: According to the results of the conducted research, it was found that the group of component tools in E-learning models,
which could be classified in 3 different groups, was not adequate for implementing patient simulation. In the “Parsian” model,
necessary tools and techniques were introduced in 3 different groups of software, methods, and techniques and medical equipment.
All these groups introduced in the “Parsian” model were applicable.
Conclusions: In the faculty of medicine, professors need patient simulation systems to provide students with E-learning. However,
at the moment, there is not such patient simulation system in the existing LMS s all over the world. The LMSs are usually designed
to teach courses that are mostly theoretical (rather than practical). Implementation of an LMS, exclusively applicable with high
competence for teaching in all the realms of medical sciences, is provided by the means of “Parsian” tools and techniques.
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1. Background

The development of Internet and digital technology
growth have changed the web to an economic, global, and
interactive media to create E-learning. E-learning is an in-
novative approach that facilitates availability of education
and new skills in an interactive infrastructure, so that dig-
ital content could be utilized at anytime and anywhere.
Adopting new educational methods based on recent tech-
nologies and the needs of communities are the 2 major fea-
tures of E-learning (1-3).

During the recent decades, E-learning development
has experienced many benefits and few deficiencies with
respect to inclusive education. Providing a wide range of
tools and components that allows teachers and students to
participate in all related activities is one of these benefits;
while maintaining the quality of education improves the
rate of transferring theoretical and practical experiences
(4, 5). Applying this method could be done by the means
of different components; each of these components is used
in a way that transfers the concepts to students (6). Al-
though in different fields the combination of these com-
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ponents to implement E-learning has appeared to be suc-
cessful, the combination of the same components for E-
learning in medical education did not ensure its best per-
formance (7). To address the main causes of this problem,
examining face-to-face training appears to be crucial. In
fact, patients, students, and professors can interact in face-
to-face education. Medical students are trained under di-
rect supervision of their professors in educational hospi-
tals so that they will improve their knowledge and experi-
ence. They will also make decisions based on observations
and results of diagnosis and clinical treatments (8, 9). Sim-
ulating the traditional educational method, E-learning in
medical education requires components to reflect the dy-
namism of objects, the details of an action, and the results
of senses like olfactory and tactile. The combination of E-
learning components, which represent these activities in
the form of a simulator, games or virtual reality will lead to
a successful educational approach (10-12). In medical train-
ing, it is essential to visit patients, which can be carried
out through a simulation system in E-learning (13), so that
medical students can practice on simulated patients in a
safe environment, neither experiencing fear nor jeopardiz-
ing the patients. Patient simulation allows these students
to develop and evaluate necessary diagnostic and thera-
peutic skills before facing real patients (14). Based on the
simulation system using clinical scenarios, evaluating stu-
dents’ level of learning during clinical examination and
also making careful and appropriate decisions is achiev-
able (15, 16). While due to the lack of a patient simulation
system in the existing environment of E-learning, the pre-
viously mentioned practices cannot be performed. Medi-
cal E-learning could be provided if the patient simulation
system in E-learning is established. To achieve this goal, it
is necessary to perform situation analysis, which was con-
ducted in the present article.

2. Objectives

The aim of the present study was to survey E-learning
components, and the strengths and weaknesses of E-
learning in order to implement patient simulation and to
present a new model consisting of E-learning components
for implementing patient simulation in an LMS.

3. Methods

In this review article, a variety of databases and
search engines, including Pubmed, Scopus, Elsevier, IEEE,
Springer, Web of Science, Proquest, ACM, and Google
Scholar were searched according to the below-mentioned
pre-specified search strategy and the relevant Mesh terms.

The databases were looked up from April 2017 to Decem-
ber 2017 and published accredited scientific papers or ref-
erence books in English were initially investigated in order
to obtain E-learning components and different types of pa-
tient simulation systems. Due to the fact that there was no
time limit for obtaining scientific papers and finding refer-
ence books, major retrieved papers were from years 2001 to
2017.

3.1. Search Strategy

A list of search terms commonly used by E-learning
components and different types of patient simulation sys-
tems was obtained from the published literature. These
terms included E-learning, Medical E-learning, Digital Li-
brary, Virtual Medical Education, Blended Learning, E-
learning Components, E-learning Activities, E-learning Re-
sources, Simulation-Based Learning, Patient Simulation,
and Virtual Patient and Composed Simulation.

3.1.1. Inclusion Criteria:

• The resources being in full text.

• The resources with up-to-date contents.

• The resources that define E-learning components in the
“E-learning Models”.

• The resources that define different types of patient
simulation systems in the “patient simulation systems
group”.

• The resources that are defined through credible univer-
sal references.

3.1.2. Exclusion Criteria:

• There were not enough E-learning components and dif-
ferent types of patient simulation systems in the re-
sources.

• Definitions were ambiguous and irrelevant to the E-
learning components and different types of patient sim-
ulation systems in the resources.

• In relation to E-learning and patient simulation systems,
the resources were not comprehensive.

3.1.3. Resource Extraction

Resource extraction was done using the following
methods:

One hundred and one retrieved scientific papers and
reference books were chosen by the researchers. Eliminat-
ing 15 duplicate references, the remaining 86 articles were
classified to 2 groups named “E-learning Model” and “Pa-
tient Simulation Systems”. The rest of the papers and books
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in both groups were compared based on certain inclusion
and exclusion criteria.

In both groups, more comprehensive papers and more
suitable samples of similar models were preferred. Accord-
ingly, 17 articles and books introducing E-learning models
were selected for the study (17-34), as well as 15 articles con-
cerning patient simulation systems chosen for the analy-
sis (35-49). The search results are shown in Figure 1. Addi-
tionally, the 5 most usable E-learning systems among top
10 open source management systems including: 1. eFront,
2. Dokeos, 3. Moodle, 4. LRN, and 5. Canvas (50) were pre-
ferred for further analysis.

3.2. Analysis of Models and Presenting “Parsian” Model:

3.2.1. Studying and Comparing E-learning Models

Due to the vardiation of names and concepts of E-
learning components and their group in different E-
learning models, in order to provide further comparison,
it was necessary to have a unified definition of names and
concepts for each one of the E-learning components and
their group. For this purpose, the following procedures
were accomplished respectively:

I. First, regarding the concept, those E-learning compo-
nents that appeared to be extremely similar and over-
lapped each other were classified in the same group.

II. Then, E-learning components in each group were stud-
ied. Based on frequently used names assigned to the
components, a unified name was chosen for each com-
ponent. Meanwhile, similar definitions for each com-
ponent resulted in a single description for each com-
ponent. Ultimately, among frequently used names of
the components, an appropriate name was selected
for each component group.

III. A table containing components group, the compo-
nents and their descriptions were provided for anal-
ysis.

3.2.2. Studying and Classifying Patient Simulation Systems:

I. The patient simulation system was studied and then
classified to 3 groups.

II. Problems of implementing patient simulation in
learning management system were introduced by E-
learning components.

3.2.3. Introducing the “Parsian” Model:

To resolve the existing problems in E-learning mod-
els, the “Parsian” Model encompassing essential tools and
techniques was presented to implement patient simula-
tion systems.

4. Results

4.1. E-learning and Its Components

The components are inseparable parts of E-learning
systems. In fact, E-learning provides teaching and learn-
ing with different components (23). In some resources of
this study (17-34), E-learning components were identified.
In the present research, accomplishing the processes dis-
cussed in the method section, a classification of compo-
nents was proposed.

In Table 1, demonstrating a classification of the compo-
nents group, the components of each group and the con-
cept of each component were presented. The components
and their concepts are discussed below in detail.

4.2. Strategies and Activities

This group contains components, such as educational
missions, educational objectives, educational strategies,
educational processes, and educational roles. Strategies
and activities specify how teachers and students can inter-
act (51).

4.3. Resources

Electronic libraries hold educational materials, such
as books, e-journals, databases, web pages, CDs, and other
electronic formats (52). Library resources can be available
in the form of e-books, films, papers, files and links in vari-
ous audio, video, and multimedia or text format. It is pos-
sible to define a particular library for each course and also
define a general library for all the courses in an LMS (52).

4.4. Tools

E-learning tools include a wide range of various usages
(53). They can be divided to 5 major components as follows:

I. Communication Tools: Synchronous and Asyn-
chronous

II. Web Tools

III. Remote Access Tools

IV. Monitoring Tools and Internet Navigation

V. Search Tools
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15 articles were remained in 

Patient Simulation Systems group. 
N = 15

Combined Total N = 101 

15 recurrent resources were 

removed. 

N = 86

86 articles were classified into two groups of "E-learning models" 

and "patient simulation systems".

N = 86

47 articles were classified into 

E-learning models group. 
N = 47

39 articles were classified into 

patient simulation systems group. 
N = 39

Exclusion

criteria

16 articles did not match the 

inclusion criteria.   
N = 31

12 articles did not match the 

inclusion criteria.   
N = 27

17 articles were remained in 

E-learning models group. 
N = 17

N = 12

Removed 

N = 14

Removed 

These selected articles were used 

for analysis (based on the 
following step). 

Figure 1. A Scheme of the Systematic Research Processes of This Study

4.5. Assessment

Assessment is an essential part of education. Assess-
ment methods can be performed between teachers and
their students, between students or as self-assessments

(54).

The study of the use of this components group in se-
lected LMSs (including: 1. eFront, 2. Dokeos, 3. Moodle, 4.
LRN, and 5. Canvas) clarifies that although these systems
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utilize all components group, they approvingly emphasize
on employing the components of Tools Group. Therefore,
the systems use these components to provide high quality
services.

The patient simulation system is a software for practic-
ing and learning, which can simulate the characteristics of
a real world. This kind of simulation helps the teacher rep-
resent reality, provide control, and evaluate the learning
environment and receive feedback (35). The patient simu-
lation system enhances patient safety and optimizes treat-
ment outcomes. This system is a tool for practicing and de-
signing a clinical decision-making. Patient simulation sce-
narios act like a bridge between theories and clinical expe-
riences. Working on a patient simulator supports the stu-
dents in visualizing the physiological reactions that may
not be comprehensible through the study of their courses
(11).

According to the resources reviewed in this study
(35-49), patient simulation can be categorized to 3 gen-
eral groups: 1. “Medical Equipment-based Simulation”, 2.
“Screen-based Simulation” and 3. “Composed Simulation”.
Medical equipment-based simulation can apply different
mannequins or medical devices and sensors for patient
simulation (55). The obtained data from this simulation
equipment can be transferred to computer systems; sub-
sequently, medical students’ feedback and their decisions
are controlled based on them.

In screen-based simulation, as an application, some
software are used for patient simulation (56). In such simu-
lations, there is a great deal of generated data concerning
the questions, and their related answers should be previ-
ously recorded. This software can employ the data of the
patient’s history, physical, and para-clinical examinations
(57). It can use two-dimensional or three-dimensional vi-
sual environments (55). Unlike medical equipment-based
simulation, this kind of patient simulation does not re-
quire any special equipment.

In the composed simulation, medical equipment-
based simulation, and screen-based simulation are used in
combination. In Table 2, different types of patient simula-
tion systems, their advantages, and disadvantages can be
studied.

5. Discussion

In 2006, Issenberg introduced a patient simulation
model of tools to the world. In Table 3, his model was pre-
sented to accommodate patient simulation in E-learning
(58).

It is notable that in implementing the patient simula-
tion system in LMS, this model or similar ones are not prac-
tical enough. According to the obtained results, it seems

that the main reason for the inefficiency of such models is
the shortage of required tools and techniques, yet no pre-
cise tool has been introduced for such model; however, the
introduction of the “Parsian” model helps solve this prob-
lem.

5.1. “Parsian” Model

The “Parsian” model is introduced to provide accurate
tools and techniques in order to solve the mentioned prob-
lems. In this model, all the components presented in Ta-
ble 1 are accepted, excluding tools group named Tools and
Techniques Group. Tools and Techniques group is classi-
fied to 3 subgroups, including software, methods and tech-
niques, and medical equipment as shown in Table 4.

In the following section, each component group of the
“Parsian” model, along with their characteristics will be
discussed.

5.2. Software

5.2.1. Electronic Medical Records for Patient Simulation

The Electronic Medical Record can organize, store, and
retrieve patient care information. This system transfers the
required data to the physician at the right time, results in
proper decision-making, and prevents medical errors (59).
It is possible to use this system for educating medical stu-
dents in 2 ways (60, 61): according to the first approach,
the students can use real data available in Electronic Med-
ical Records while the data is associated with the diagno-
sis and treatment of diseases and the confidentiality of pa-
tients’ information is taken into account. Based on the sec-
ond approach, unreal but simulated data, related to diag-
nosis and treatment, should be embedded by professors in
this system. Afterwards, the students can study the knowl-
edge taken from the system’s data and they can be asked to
study a part of the data, make appropriate decisions, and
compare them with existing responses in the system. In
this way, it is possible to explore hidden knowledge estab-
lished by the professors on the system.

5.2.2. Dynamic Workflow

A flowchart is a standard tool for preparing graphical
documentation and logical design to create a model for a
system. Furthermore, this diagram is used to design sys-
tems and conceptual model. The process flow can be mod-
eled to various levels through this diagram (62-64). The
professors can use this tool to design workflow diagrams
obtained from medical books and guidelines in the educa-
tional system (65).

Various diagnostic and therapeutic scenarios, along
with appropriate feedback that should be received from
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Table 1. Component Groups and Their Components

Rows Components
Groups

Components Index

1
Strategies and
activities

Educational mission Educational development in special scientific fields to achieve
specific results

Educational strategies

Problem solving simplification

Promoting cooperation and social dialogue

Explaining diction and ideology

Supporting multiple perspectives

Supporting modeling comprehension

Defining a practical framework

Explaining appropriate learning processes, activities and tasks

Facilitating active roles

Blended learning

Educational activities
Definition of educational methods

Content management

Educational roles Trainer, learner and technology

2 Resources Digital Libraries and Electronic Resources Including e-books, films, papers, files and links

3 Tools

Synchronous communication tools Text-based communication, such as chat, message and etc. or
audio conferencing tools such as voice and video

Asynchronous communication tools News groups and e-mail

Software Report builder, adobe connect and other systems

Web tools Blogs, wikis, and social networks

Remote access tools

Telnet, file transfer protocol

Video Teleconferencing

Mobile

Monitoring tools and internet navigation Text-based browser, graphical browser, VRML browser and plugins

Search tools Search engines, wikipedia and encyclopedia

4 Assessment

Based on knowledge Using multiple-choice questions

Based on performance Scientific structured clinical examination

Based on behavior and attitude Discussion and negotiation in a dialogue forum or using tools
such as wikis

Based on action Notebooks and electronic records

Table 2. Different Types of Patient Simulations

Rows Patient Simulation
Types

Features and Advantages Disadvantages

1 Medical
equipment-based
simulation

They have sensors and they are able to
transfer the senses.

There is no possibility of questioning, answering or monitoring
diseases. For each disease, it should be designed in particular.

2
Screen-based
simulation

Observing virtual reality
There is no sensor and there is no possibility of transferring
senses. For each disease, it should be designed in particular.

Possibility of questioning and answering

Having massive data for decision-making

3 Composed
simulation

Including the advantages of the groups
above

For each disease, it should be designed in particular.

the students, can be defined by the professors in the ed-
ucational system. There is no need to change the system
structure or re-program the software, yet it is the profes-
sors’ task to manage this flexible educational system.

The most challenging concern of the physicians and
professors is entering medical scenarios to the computer
that can be solved by using this tool. Solving this problem
provides the possibility of rendering medical scenarios to

computerized knowledge. Thus, it is feasible to have di-
verse scenarios designed by a professor in order to educate
and evaluate the students. Due to the variety of diseases, di-
agnostic and therapeutic scenarios and the complexity of
medicine, an educational system that allows users to draw
workflows can be regarded as a fundamental infrastruc-
ture to implement the patient simulation system in LMS.
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Table 3. “Issenberg” Model and Its Components

Rows Components
Groups

Components Explanation

1
Strategies and
aActivities

Range of difficulty degree Students have to undergo skill training according to the degree of
difficulty.Multiple educational strategies

Clinical diversity Learning strategies based on simulation include the following:
Coach-centered Educational Format, Small Group Instruction, and
Independent Study.

Defined Results and Criteria Simulation should comprise of a wide range of disease.

2 Resources Integration and combination of resources
and training programs

Using a combination of reliable multiple resources

3 Tools

Repeating exercises Learners focus on repeating and redoing training in order to
improve the skills and repeated action.

Self-learning For active self-learning and training experiences should be
standardized and then used.

Controlled environment Learning will be more successful in a controlled training
environment and under the supervision of simulation masters.

4 Assessment

Realism and credibility of simulator It has been tried to approach the behavior of a simulated system
to reality.

Feedback The feedback on the learning experience is an important feature
of simulation-based training.

Table 4. Components Groups of the “Parsian” Model

Rows Components Components Explanation

1 Software

Electronic medical records Including medical history, physical examination and para-clinical
examination based on patient visits

Dynamic workflow In this way, scenarios based on clinical guidelines are fed in the
simulator software and accurate feedback that was supposed to
be received from the students is defined.

Virtual reality Showing the real world through E-learning

Picture archiving and communication
system (PACS)

Picture Archiving and communication System used for storing
and retrieving medical images

2 Methods and
techniques

Artificial intelligence Providing the possibility of simulating in the absence of
knowledge, based on certain volume of data

3 Medical equipment Sensors Reflecting the patient’s condition

5.2.3. Virtual Reality

Virtual Reality (VR) is a computer-based software capa-
ble of simulating objects in a multi-dimensional environ-
ment. It utilizes various tools, such as glasses, or creates
hologram images, stereo sound, and other things to create
a sense of the real environment (66, 67). Formerly, large vol-
umes of VR files and Internet bandwidth limitations would
cause disruption in the use of this type of tool. However,
today, because of the increasing bandwidth and improve-
ment of compressed image algorithms to reduce the size
of VR files, the virtual reality simulator is used as a valu-
able educational tool (68). Virtual Reality can represent
an actual environment and also allows the students to feel
the real elements. For example, medical students can ob-
serve virtual patients or virtual operating rooms and exam-
ine necessary equipment before performing practical exer-
cises (69).

5.2.4. Picture Archiving and Communication System

Picture Archiving and Communication System (PACS)
is an advanced technology, which is capable of storing, re-
trieving, and showing images with the use of special de-
vices (70-72). This system stores pictures and videos re-
ceived by medical equipment, and documents related to
the diagnosis.

Since old pictures and videos of the patients are used
for educating medical students, in a virtual learning envi-
ronment, the system should provide high-quality images
and pictures in full color. Physicians can give the stu-
dents selected pictures and videos and once the educa-
tional phase is accomplished, they can assess the students’
knowledge.

5.3. Methods and Techniques

5.3.1. Artificial Intelligence

An approach, encompassing various techniques, is
used to detect repeating patterns in order to predict the op-
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timal diagnosis and treatments (73). In some cases, there
is no accurate or specified rule to define the process flow
by “dynamic workflow”. Artificial intelligence techniques
can simulate a real environment. When there is no explicit
knowledge, based on a certain volume of data, the AI ap-
proach can be used to simulate a disease. Representing
complex conditions and having them under control can be
provided by an AI technique.

5.4. Medical Equipment

5.4.1. Sensors

Sensors can reflect a wide range of physical or environ-
mental conditions, such as temperature, humidity, vibra-
tion, pressure, sound, smell, and movement (74, 75). The
internal memory, processing power, and wireless function-
ality of sensor devices provide a situation for integrating
sensors in LMS in order to enhance the performance of ed-
ucation (74).

Medical sciences rely on the 5 senses of physicians to
obtain signs and new findings. The absence of reflection to
the 5 senses is considered as a major deficiency in simula-
tion systems and sensors contribute to solve this problem.

5.5. Conclusion

In this study, in addition to evaluating component
groups related to E-learning models, a patient simulation
system was also surveyed and classified. Comparing the
most practical models of E-learning, it was specified that all
the models strongly emphasized on the tools components
group. However, these tools were not adequate enough for
patient simulation.

The main cause of the failure of patient simulation sys-
tems in E-learning was the absence of precise methods and
techniques to achieve the desired results. As a solution
to this problem, the “Parsian” model, holding the neces-
sary tools and techniques for creating an infrastructure
was proposed. The real and obtainable tools mentioned in
the “Parsian” model can lead to all 3 types of patient simula-
tion systems, including medical equipment-based simula-
tion, screen-based simulation, and composed simulation.

In the “Parsian” model, all the objects introduced in
tools and techniques group are available and can be used
by medical informatics specialists. The simulation systems
utilizing tools and techniques presented by the “Parsian”
model can meet the needs of researchers and professors to
develop E-learning in medicine.
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