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Integrated education refers to the combination of traditional face-to-face education with e-learning, in which information and 

communication technologies are used to enhance the learning experience. Over the past decade, this approach has gained 

widespread recognition and success in the educational community. Many universities, especially those specializing in medical 

sciences, have adopted this approach. This article reviews and introduces various integrated education strategies in medical 

science institutions. It is a case study, with data collected from both print and electronic sources related to the topic. Integrated 

education in medical sciences includes effective teaching methods for university students, ongoing professional development 

for healthcare workers, and patient education to expedite treatment processes. One of the key aspects of integrated education is 

enhancing the knowledge of patients and the general public. With the increasing availability of electronic information, it is 

easier and more cost-effective to provide education through digital tools, which is especially beneficial in developing countries, 

where traditional classroom settings can be difficult and expensive to implement. 
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Introduction 

Nearly two decades have passed since the introduction of 

electronic education (E-learning), or computer-based 

education, particularly in universities. Initially driven by 

the power of computer tools, the rise of the global 

Internet network made it possible to transmit a variety of 

information online. As a result, virtual e-learning classes 

were developed to fully simulate the educational process, 

and the first virtual universities were established to offer 

online and distance learning services. Over the past 

decade, the idea of replacing traditional face-to-face 

education with virtual methods began to gain traction, 

leading to initial attempts to implement this approach. 

However, the outcomes of these early experiences were 

not particularly positive. For example, statistics reveal 

that 70% of virtual education institutions in the United 

States failed, and the English virtual university, despite 

its high costs, failed to gain significant student support. 

Furthermore, the reluctance of universities to adopt 

changes in the educational system further highlights the 

challenges of transitioning to virtual learning [1-3]. 

Despite these setbacks, electronic education has achieved 

some of its intended goals, such as lesson reproducibility, 

cost-effectiveness, and accessibility from anywhere at 

any time. However, improving the overall quality of 

education remained an area of difficulty [4]. In response 

to the shortcomings of initial e-learning experiences and 

recognition of the strengths of digital tools, universities 

have increasingly embraced an integrated approach to 

education. This model combines electronic learning with 

face-to-face instruction, aiming to harness the advantages 

of both methods to create a higher-quality learning 
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experience [5-7]. Today, this integrated education system 

is preferred over exclusive reliance on either fully digital 

or traditional classroom-based teaching and has enjoyed 

considerable success in its recent implementations. 

This strategy has been adopted by numerous university 

virtual education programs, and integrated education has 

gained particular traction in medical sciences education 

[8-11]. The rapid growth of information in the medical 

field has posed significant challenges for healthcare 

professionals. Integrated education has proven to be 

highly beneficial in supporting the continuous education 

of medical professionals. Moreover, in the realm of 

medical sciences, integrated learning is not only 

addressing educational needs but is also playing a key 

role in advancing research, information production, and 

patient care [12-16]. 

In this study, we begin by introducing the combination of 

electronic and face-to-face training, highlighting its 

broad advantages. We then delve into the specific 

resources that the integrated education model offers to 

the field of medical sciences, emphasizing that these 

resources are not only available to healthcare providers, 

such as doctors and nurses but also to patients and the 

general public. The study concludes with a 

comprehensive overview of the research findings. 

Results and Discussion 

Definition of integrated education 

Integrated education is an instructional model that 

enhances the quality of learning by blending traditional 

face-to-face instruction with the use of information and 

communication technologies (ICT). This model 

encompasses various approaches, including web-based 

learning, computer-based training, virtual classrooms, 

and collaborative online platforms. The goal of integrated 

education is to meet educational objectives 

electronically, without sacrificing the quality of the 

learning experience. 

To further clarify, we outline the primary goals of e-

learning [17-21]: enabling learning at any time and from 

any location, reducing the cost of education, reaching a 

larger audience, making educational materials easily 

repeatable, facilitating quicker communication between 

students and instructors, speeding up the learning 

process, promoting student-centered learning, and 

incorporating multimedia tools to enhance education. 

While these goals are beneficial, they often do not 

emphasize the importance of quality. In contrast, the 

integrated education approach prioritizes ensuring high-

quality learning. This method offers structured models 

for creating educational plans that can deliver effective 

learning experiences while incorporating ICT. These 

models help guide educators in designing programs that 

meet high-quality standards. In this sense, integrated 

education serves as a strategic approach to planning 

education, with e-learning being a tool that supports the 

learning process. 

Advantages of integrated education in medical sciences 

Integrated education in medical sciences brings several 

benefits to a wide array of individuals, including 

students, faculty members, creators of medical 

educational content, administrators of medical education 

programs, healthcare workers, patients, and the general 

public [17, 22, 23]. 

Educating university students 

The integration of information and communication 

technologies (ICT) in course delivery can lead to more 

effective learning outcomes. For instance, a study found 

that 94% of students who participated in online courses 

reported learning more compared to traditional 

classroom-based sessions [24]. 

Training healthcare professionals 

Due to the fast-paced developments in medical science, 

the continuous training of healthcare professionals via 

electronic platforms allows them to stay updated on the 

latest knowledge and skills, offering flexibility in terms 

of time and location. 

Educating patients 

Patient education through electronic platforms empowers 

patients to take an active role in their treatment process. 

It is essential to incorporate patient education in the 

medical field to enhance patient outcomes and 

understanding of their conditions. 

Public health education 

Education on healthy living should extend beyond 

patients to the general public. By utilizing ICT, health 

education can be widely disseminated, preventing many 

illnesses and encouraging healthier lifestyles. 

Current practices of integrated education in medical 

science universities 

Below are examples of integrated educational methods 

employed in medical universities. 
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Delivering theoretical and laboratory courses 

One approach to integrated education involves delivering 

theoretical courses online. In certain instances, ICT is 

used as an additional teaching tool. For example, a study 

conducted in Japan found that the use of a CD to teach 

elderly oral health to medical and dental students led to a 

significant improvement in participants’ knowledge and 

practical skills [25]. 

In a study focusing on abdominal physical examination, 

it was discovered that this method greatly assisted 

students who faced difficulties in their learning [26]. In 

Iran, e-learning systems in medical universities have 

been operational since 2002, primarily serving as 

supplementary educational tools. For example, at the 

Tehran University of Medical Sciences, a blend of 

electronic and face-to-face instruction was implemented 

in 22 core and specialized nursing and midwifery 

courses. The feedback collected from both students and 

instructors revealed a clear preference for this hybrid 

model over traditional teaching methods, with students 

showing improved average scores and higher 

engagement compared to the conventional in-person 

approach [27]. 

Shahid Beheshti University in Tehran adopted a similar 

hybrid model to deliver physiology and medical 

education courses at the graduate level [28]. At Isfahan 

University of Medical Sciences, a multimedia 

presentation was incorporated into seminars to teach 

medical students about lung sounds after their initial 

training. The result was a marked reduction in errors 

among the students using the multimedia method 

compared to those in the control group [29]. Furthermore, 

preclinical medical students at Isfahan University also 

received physical examination training through 

Schwartz’s method, delivered via CD alongside 

traditional face-to-face classes, which led to 

improvements in their academic performance [30]. 

Additionally, Isfahan University introduced an integrated 

approach to teaching both practical and theoretical 

histology courses. In this setup, a high-performance 

central computer connected to a microscope through 

specialized imaging software allowed the professor to 

display microscope slide images on a monitor with 

various magnifications and high resolution. Each student 

had their monitor connected to the main system, which 

was also linked to a comprehensive database of 

microscopic images from the pathology department. This 

arrangement allowed the instructor to pull images from 

the database or the microscope, displaying them on both 

the professor’s and students’ monitors, significantly 

enhancing the histology learning experience [31]. 

In other countries, with the rapid advancement of 

technology, the role of information and communication 

technologies (ICT) in education has expanded beyond 

just being a supplementary tool, becoming an integral 

part of the education process itself. For instance, at 

Harvard University’s radiology department, the 

radiological anatomy course has transitioned from 

traditional face-to-face instruction to a more student-

centered, web-based approach. In this model, students 

engage with educational content online, while case 

studies are incorporated into the curriculum, and in-

person review sessions are held bi-weekly [32]. 

Similarly, the Faculty of Health in the UK, known as 

Europe’s largest e-learning provider, utilizes web-based 

software to deliver training to its surgical staff in a virtual 

learning environment [33]. In Brazil, fifth-year dentistry 

students receive oral health education through online 

platforms. A study assessing the effectiveness of this e-

learning approach revealed that students who had access 

to both electronic materials and expert supervision 

(group three) showed the greatest improvement in 

knowledge and oral health counseling skills [34]. Johns 

Hopkins University also offers a wide range of fully 

online medical education courses for its students [35]. 

Electronic education’s benefits are also evident in 

laboratory courses. For instance, Stanford University has 

placed biophysics laboratory images on the web, 

allowing students to access a virtual lab environment 

where they can view images and read descriptions of 

various devices [17]. 

Simulation programs represent another key element of 

integrated education. These programs significantly 

reduce costs while enhancing learning. At the University 

of Buffalo, for example, a simulated corpse is used in 

place of a real one for teaching purposes. The University 

of Pennsylvania employs simulation software to teach the 

process of collecting cerebrospinal fluid, where students 

observe tissue pressure and resistance when a device is 

applied and track their progress with immediate feedback 

from the program. Additionally, simulation software is 

used to teach abdominal cholecystectomy, calculating 

and displaying the tissue reactions during surgery [17]. 

At Columbia University, a medical case simulator has 

been developed for training health professionals, 

including medical and nursing students. The simulator, 

known as Electronic Medical Record (EMR) software, 

records patient information and creates virtual training 
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scenarios. Students and professionals can input patient 

data and new cases, using the system in real-world 

clinical settings. A web version of this software has also 

been introduced for use in universities [36, 37]. 

These systems have been recently developed and are now 

being implemented, with countries striving to enhance 

and optimize the efficiency of information recording 

systems [38]. One such example of a medical case 

simulator is the Second Life software, a 3D virtual 

learning environment that replicates real-world settings. 

At the University of London, for instance, a virtual 

hospital has been created in Second Life where students 

can interact with virtual patients, request X-rays, make 

diagnoses, and consult with colleagues. The virtual 

hospital includes various departments such as operating 

and surgery rooms, as well as patient rest areas. In the 

operating room, students are guided through the 

necessary steps for surgery preparation, such as dressing, 

wearing masks, and disinfecting. Additionally, they can 

explore the equipment in the room and read detailed 

explanations of each item. Other hospital sections are 

similarly replicated to provide a comprehensive learning 

experience [39, 40]. 

The UNC School of Pharmacy uses a similar virtual 

environment where pharmacy students can practice with 

simulated pharmaceutical devices and tools. These tools, 

which may be too costly for real-life use, are virtually 

modeled to help students learn their proper usage before 

working with actual equipment [39, 40]. Another notable 

example is patient simulation programs in medical 

schools across the US and Canada. These programs 

compile patient data from various medical institutions, 

allowing students to interact with the information and 

learn in a shared environment, which also promotes 

collaboration and knowledge exchange among healthcare 

professionals [41]. 

Training doctors and facilitating information sharing 

Integrated education also plays a significant role in the 

continuous training of medical professionals. For 

instance, a study investigated the impact of web 

conferencing on the knowledge enhancement of family 

doctors over three years. In this study, doctors 

participated in weekly online conferences to share 

information and discuss the effectiveness of these 

sessions. Initially, the doctors preferred face-to-face 

communication, but they gradually grew more 

accustomed to online conferencing, realizing its benefits 

in terms of speed, cost-efficiency, and the ability to 

connect across distances. This led to an increased 

frequency of online conferences, facilitating greater 

information exchange and knowledge sharing among 

doctors [42-45]. 

Providing educational programs for the general public 

In recent years, electronic education has significantly 

contributed to raising public awareness about health 

issues [46]. The use of digital tools and the development 

of knowledge-based databases enhance opportunities for 

people to access health education, particularly in 

developing nations [47]. For example, the Global Health 

E-learning Center has made public health education 

programs available online to improve community health 

literacy [47]. Similarly, a distance education initiative 

focused on preventing alcohol abuse has been developed. 

This program uses a web-based platform that 

incorporates 3D graphics, interactive games, and virtual 

conference rooms, providing crucial information about 

alcoholism and its associated risks, particularly targeting 

young people [48]. 

Conclusion 

Studies from various medical universities highlight the 

growing recognition of integrated education programs in 

the field of medical sciences worldwide. At some 

universities, both fundamental theoretical and practical 

courses are taught using a combination of in-person and 

electronic methods. Research indicates that incorporating 

information and communication technologies (ICT) 

alongside traditional face-to-face classes significantly 

enhances students’ learning outcomes. Additionally, 

simulated programs are being utilized in certain 

universities, offering a cost-effective and efficient 

method of teaching. These programs are favored by many 

educational planners due to their ability to reduce costs 

while accelerating the learning process. 

Furthermore, integrated education is also being applied 

in the training of medical staff, particularly through 

virtual interactive platforms that facilitate faster and 

more effective communication among health 

professionals. This method greatly supports the exchange 

and updating of information. Additionally, virtual 

learning environments allow healthcare professionals to 

enhance their knowledge and skills according to modern 

scientific advancements, accessible from anywhere and 

at any time. Another critical aspect of integrated 

education is the provision of health education to patients 
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and the general public. While access to electronic 

information is increasingly available, organizing in-

person classes for large groups remains difficult and 

expensive. Hence, digital methods and the creation of 

knowledge-based resources offer significant 

opportunities for health education, particularly in 

resource-limited settings. 
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