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Title: A flipped classroom approach to teaching oral pathology using virtual 

microscopy - the Glasgow experience 

Abstract: This paper describes a student-centred, integrated teaching model in which 

oral pathology and oral medicine staff members jointly deliver tutorials in a combined 

on-line and face-to-face format. Students are provided with clinical and 

histopathological information, which they must review and use to answer questions 

via a Virtual Learning Environment before the tutorial takes place. By reviewing the 

students’ answers on-line before the teaching session, staff can focus the tutorial 

itself on resolving knowledge gaps and afterwards post a set of gold standard 

answers on-line for students to reflect upon. 

Clinical relevance: This article illustrates a combination of teaching methods and 

modern technologies which integrate clinical with laboratory sciences and enhance 

the access of students to histopathological materials without the need for access to a 

traditional microscopy facility 

Objective statement: To understand how a novel combination of flipped classroom 

and virtual microscopy can transform the teaching of oral pathology in a clinical 

context. 
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Introduction 

Many of us will recall, as students, the horrors of undergraduate histology and 

histopathology practical classes. The frequent difficulties of identifying cell types and 

understanding tissue structures reflected, to a large extent, the lack of suitable 

educational tools for tutors faced with large classes of students who were supplied 

only with traditional microscopes and glass slides. Thankfully, technological 

advances have permitted dramatic improvements in the teaching of these subjects, 

particularly with the advent of virtual microscopy in which histological specimens are 

scanned to provide virtual slides that can be stored and shared over computer 

networks. These images can be viewed independently on any computer that has 

internet access and the user has the full functionality of a traditional microscope 

(movement around the slide and multiple magnifications) through the computer.   

Modern technologies ensure that virtual slides have a high resolution and they are 

resistant to damage or breakage. Other advantages include the removal of a need 

for access to a traditional microscopy suite, improving student access to histological 

materials and reducing maintenance costs for teaching institutions.  

The first steps in the field of virtual microscopy took place in the 1980s and early 

1990s.1 Technological advances continued rapidly and commercialisation of virtual 

microscopy started in the late 1990s, when several companies developed a file 

format for storage of virtual slides that allowed images to be streamed over the 

internet.2  

Integration of the virtual slides with an annotator applet in a database structure 

followed in 2001. This now made labelling of sections possible, in addition to linking 

the slides with gross images and textual material.3 By this stage the virtual 
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microscope was ready to be used to its full advantage in teaching and assessment, 

not only of undergraduate students but in continual professional training and 

development as well, for example distance-learning and clinico-pathological 

conferences. It is the combination of this new technology with a method of teaching 

delivery called the ‘flipped classroom’ that is the subject of this paper. 

 

What is a ‘flipped classroom’? 

The pioneers of the flipped classroom concept (also known as the ‘inverted 

classroom’) were two American educators, Jonathan Bergmann and Aaron Sams.4 It 

is defined as: “… a pedagogical approach in which direct instruction moves from the 

group learning space to the individual learning space, and the resulting group space 

is transformed into a dynamic, interactive learning environment where the educator 

guides students as they apply concepts and engage creatively in the subject matter”. 

5 

Whilst originally conceived for school teaching, the idea has quickly spread to higher 

education. The flipped classroom includes elements of both on-line and face-to–face 

teaching with the on-line component preceding the direct phase of teaching.  The 

student has the responsibility of learning the topic (homework) whereas the facilitator 

engages in direct discussion and feedback in the classroom.  In this way pre-class 

activities are used to help deepen students’ knowledge.   

Use of the flipped classroom in medical education has been documented in several 

subject areas, both undergraduate and postgraduate.6 These include radiology,7 

primary care diagnostic skills,8 physiology,9 obstetrics10 and pathology.11 
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In dental education, the flipped classroom model has been applied in a number of 

settings.  One successful model has been the use of the flipped classroom method 

for pre-clinical skills teaching at Glasgow Dental School.12 The flipped classroom 

method has also been used successfully for teaching paediatric dentistry,13 dental 

anatomy14 and prosthodontics.15 

What is novel about the teaching described in this paper is that it employs virtual 

microscopy in a flipped classroom setting. Most of the published studies describing 

flipped classrooms in pathology have used videos as the online part of the 

classroom, after which students participated in learning activities designed to test 

knowledge acquisition. However, as discussed by Irma Sandercock of Arizona State 

University, unless it is combined with other strategies, watching videos as part of the 

learning process is considered to be passive learning, not dissimilar to a student 

sitting and listening to a traditional lecture.16   

The over-arching definition of active learning is any instructional method that 

engages students in the learning process, requiring the students to do meaningful 

learning activities and give thought to what they are doing.17 The major advantage 

associated with use of virtual microscopy is that this is an active process during 

which the student seeks the correct answer to the questions by studying the details 

of the slides in the context of clinical information and further reading. The 

advantages of active learning are well recognised17 and we believe the combination 

of the flipped classroom with virtual microscopy provides exciting opportunities for 

both undergraduate and postgraduate education. 

 

  


