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Conventional light microscopy (CLM) was the primary 
technique used to teach histology and pathology for a 
long time. However, it cannot view slides simultaneously, 
making it difficult for group discussions and cooperative 
learning. Multiple microscopes, glass slide production 
and storage, are expensive and require time-consuming 
maintenance. The invention of projectors and digital 
video cameras in the early 20th century made using CLM 
more effective. However, these tools could only be used 
by one person at a time, which prevented them from 
totally replacing CLM.1 the 1980s, the initial digital 
images were generated from histological slides, but it 
wasn't until the availability of personal computers with 
sufficient memory capacity that digital microscopy 
advanced rapidly, this led to the development of imaging 
converter programs and servers that facilitated the 
uploading of virtual slides to the internet, enabling image 
viewing and zooming capabilities. Presently, numerous 
systems can generate high-quality virtual images of 
histological tissues. Users can browse the images using 
a mouse or joystick, allowing them to navigate through 
different areas of the slide and simulate the zooming 
functionality of an optical microscope1,2. 
Medical education incorporates immersive technologies 
that allow for human-computer interaction.3 Virtual 
Microscopy(V.M.) refers to simulating microscopic glass 
slides or tissue sample slides using immersive 
technology. In V.M., a high-resolution scanner or a 
microscope with a digital camera is used to digitalize 
glass slides or tissue samples. A computer or server is 
used to upload the digital image, which may be viewed 
and edited. The images may be viewed in high definition, 
and one can navigate around the images and zoom in 
and out. It offers alternatives for marking up and 
annotating images for teaching or research. This 
technology enables sharing and cooperation amongst 
numerous users, including pathologists, researchers, 
teachers, and medical students, to see and analyze 
tissue remotely2.  
The use of V.M. in medical education is significant and 
has several benefits over CLM. Students can view digital 
slides using V.M. at any time and from any location, 
allowing them to study and learn at their speed; this 
might be extremely helpful in distance learning programs, 
where students might not have access to a physical lab 
or classroom environment. In addition, its expanded 
accessibility, enhanced collaboration and communication 

between students and teachers has improved learning 
outcomes4. It is simple for students to download digital 
photographs and annotations, get teacher feedback, and 
engage in online discussions. To build clinical skills and 
professional abilities. It is essential to create a learning 
atmosphere that is more collaborative and active. V.M. 
enhances student engagement and learning outcomes in 
medical education. According to studies, students who 
used V.M. performed better in exams and retained more 
information than those who used CLM5-7. This might be 
because students can more readily recognize and 
comprehend essential characteristics of the tissue 
specimens because of the improved capacity to alter and 
interpret digital images. 
The V.M. is a valuable tool in medical education, offering 
improved access to tissue slides and enhanced learning 
outcomes. It has been widely adopted in medical 
curricula worldwide, with institutions incorporating it into 
their educational programs8-10. However, opinions among 
medical educators vary regarding its application and 
potential impact. Supporters acknowledge virtual 
microscopy's advantages over conventional microscopy, 
emphasizing features such as the ability to edit and 
annotate digital images, which enhance student 
engagement and conceptual understanding.11 Research 
indicates that medical students using virtual microscopy 
perform better on exams and retain information more 
effectively5-7. Nevertheless, concerns exist among some 
educators. Critics argue that virtual microscopy may not 
fully replicate the tactile experience of traditional 
microscopy, potentially impacting the development of 
clinical skills. They also highlight the limitations of relying 
solely on digital images, which may restrict exposure to 
the full range of diseases and abnormalities found in real 
specimens. Some students have reported feeling distant 
from the specimens and prefer CLM7. As V.M. continues 
to evolve, further research is needed to optimize its 
integration, address concerns, and ensure its effective 
utilization in medical education. 
Despite the conflicting opinions, educators and 
institutions worldwide are using virtual microscopy as a 
tool in medical teaching. As Gurcan MN et al.10 
discovered, virtual microscopy was well-liked by medical 
educators, indicating that it may improve uniformity, 
collaboration, and communication in pathology teaching. 
Virtual microscopy, according to Amer MG 202012, is not 
only a valuable tool for teaching histology but it can also 
be used to gauge student performance in online 
assessments. 
In conclusion, medical educators' and teachers' 
perspectives on using virtual microscopy in medical 
education are varied and complex. Some see it as a 
valuable and advantageous tool to improve student 
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involvement, understanding, and collaboration, while 
others worry about its limitations. To keep up with the 
fast-changing technological world, medical institutions 
must use virtual microscopy more widely in their 
curriculum. Virtual microscopy is an appealing 
alternative for educators of all levels because of 
developments in digital imaging and related technologies 
that have made it more available and affordable. Since 
educators want to employ the most recent techniques 
and technology to give their students the most effective 
and efficient educational experiences possible, the 
usage of virtual microscopy in medical education is 
expected to continue to develop and expand. 
At the College of Medicine, Al Faisal University in 
Riyadh, Medical students are taught histology using 
CLM and virtual microscopy. Virtual microscopy is a 
valuable tool that has the potential to completely change 
how histology and other subjects like pathology are 
taught in medical school. I advise using a hybrid 
approach to teaching and learning with traditional and 
virtual microscopy combined with self-evaluation. The 
College possesses an Olympus microscope for scanning 
glass slides used in histology teaching. A virtual 
microscope image archive is created from high-quality 
scanned images. These images have annotations and 
are saved in a repository in the university's online 
learning management system accessed by authorized 
users. The users must download OlyVIA, a free image 
viewer software. Teachers and students can study the 
slides at their own pace and convenience. Students 
bring their digital devices to the histology lab sessions to 
view the photographs and the same tissue slide under a 
microscope. They view the tissue glass slides under a 
microscope at various magnifications while studying 
digital pictures. The students benefit from this mixed-
method experience of real and virtual microscopy. The 
students are asked to complete an interactive self-
assessment at each session's conclusion to gauge their 
comprehension of essential histological structures. In the 
self-assessment quiz, students identify different 
microscopic structures in the photographs and respond 
appropriately to the questions. Many students have 
responded favorably to this mixed method experience 
with self-evaluation exercise. They get the chance to 
connect more deeply and actively with the histological 
content, and it also lets them recognize where they still 
have knowledge gaps. 
Our experience suggests that virtual microscopy can 
potentially change how histology and other topics linked 
to pathology are taught in medical school. We can 
improve students' comprehension of essential 
knowledge and skills by giving them access to CLM and 
virtual microscopy by providing high-quality, digital 
photographs and histology tissue slides to observe. 
Additionally, interactive tests and other stimulating 
educational activities can help maintain students' 
interest and motivation, resulting in more significant 
learning outcomes and enhanced patient care. Our 
unique mixed-method approach to teaching histology 
addresses the issue of optimizing the integration of V.M., 
addresses the concerns, and ensures its effective 
utilization in medical education. 
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