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ABSTRACT  

PBL is an instructional student-centred method that uses meticulously built real-world problems within the context of 

learning objectives. PBL in medical education was first introduced at McMaster University in Canada by Howard Barrows 

in the 1960s. PBL encourages learners to actively participate not only in the construction of knowledge and but also enhance 

competencies across multiple principles essential to solve a problem. PBL has become a major contributor to teaching and 

learning methods in medical education. PBL is an instructional framework that encourages active and collaborative learning 

based on the principle that effective learning occurs when learners learn and co-learn knowledge by means of interactions 

and directed self-learning. Traditional PBL is face to face where a facilitator guides students’ learning, especially in the 

problem understanding phase and problem-solving phase of the PBL, as well as facilitating students’ inquiry by discussion 

and sharing learning resources. Synchronous PBL sessions conducted through online communication platforms allow 

learners to communicate and also to share content and learning resources. Studies show that online learning encourages 

individualised student-centred learning. While many communication systems allow synchronous conversation, the facility to 

record and summarise ideas and facts of all students is missing. We shall be discussing two video conferencing apps in this 

article that has a synchronous whiteboard facility to record ideas and facts. 
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INTRODUCTION 

Problem-based learning (PBL) is one of the best 

initiatives in the field of education that arose in the 

1960s. They were originally based on advancements 

in behavioural psychology (1-3). Research showed 

that learners who started the learning process by 

solving problems before trying to understand 

underlying mechanisms had better success than other 

learners learning by traditional methods where 

underlying mechanisms are presented as lectures and 

then the application to specific problems is practised. 

PBL in medical education was first introduced at 

McMaster University in Canada by Howard Barrows 

(4-6).  

PBL is an instructional student-centred method that 

uses meticulously built real-world problems within 

the context of learning objectives. The problem is 

then presented to the students to recall their previous 

knowledge and experiences through discussion with 

fellow colleagues in a self-directed and collaborative 

manner. This is known to develop problem-solving 

and reasoning skills of the students.(7). In 

comparison with the traditional lecture-based one-

way teaching and learning methods, PBL encourages 

learners to actively participate not only in the 

construction of knowledge and enhance knowledge 

across many principles essential to solve a problem 

(8, 9), but also in day to day work skills and self-

directed learning (10). PBL is a major contributor to 
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learning and teaching methods in medical education, 

but it has its own limitations. It is less efficient than 

the traditional approach in terms of time duration 

since it is time-consuming (11). Other negative 

points of PBL are that learning through PBL requires 

self-motivation, the possibility of some learning 

objectives being overlooked and uncertainties 

regarding the extent of learning (12).  

Traditional PBL 

In a traditional PBL session, learning is prompted by 

real-life problems that need to be solved. Dewey 

describes the cognitive component of student 

involvement by explaining how thinking occurs by 

not knowing, uncertainty, or doubt that is prompted 

by a specific real-life situation that requires 

understanding beyond doubt (13). Learners relate 

this unknown content to recalling their own and 

group previous knowledge about the subject matter 

(14) and fishing out resources regarding unknown 

knowledge to make sense of the problem. They also 

participate in collaborative learning by discussing 

with their colleagues in the group (15) and 

summarize knowledge learned through reflective 

writing (16). It enables students to understand the 

concepts and subject matter better. This learning 

method is also more likely to aid students to gain an 

understanding of the context along with ways and 

methods in which they gain knowledge efficiently 

(17).  

PBL is a pedagogic learning method that is liked by 

many teachers. It is an instructional framework that 

encourages collaborative understanding and problem 

solving based on the principle that efficient learning 

occurs when learners learn and co-learn knowledge 

by means of interactions and directed self-learning. 

PBL helps students learn to apply aspects of basic 

science to solve problems that arise in clinical 

scenarios that are important for their clinical practice 

in future (18, 19, 20). Its execution can vary across 

courses and universities. It is seen as an interactive 

process composed of a problem understanding 

phase, a phase of self-directed learning and lastly, a 

problem-solving phase (21, 22). The PBL facilitator 

guides students’ learning, especially in the problem 

understanding phase and problem-solving phase of 

the PBL, as well as directs students’ inquiry as they 

understand the problem and come up with ideas 

through directing and discussing [Figure 1].  

The problem is usually presented to the students by 

the facilitator in the form of triggers in a step by step 

process. In medical education, for example, it 

usually involves presenting a patient case scenario 

and guiding the students to arrive at a diagnosis. The 

students brainstorm with each trigger and arrive at a 

hypothesis at the end of each trigger [Table 1]. Once 

the trigger is presented, students will start to 

brainstorm. It's the facilitators’ job to ensure the 

participation of all students. The discussion needs to 

be synchronous to not to miss any of the student 

perspectives on the problem. This is possible by 

using a whiteboard and recording all the ideas by the 

facilitator with the help of a volunteer among the 

students [Table 2]. Similarly, at each triggers 

students come up with ideas and regenerate 

hypotheses and identify knowledge gaps and 

learning issues. At the end of all the triggers, the 

students would have solved the problem (diagnosed 

the case) and achieved all the learning outcomes. 

This is the traditional PBL methodology which is 

hugely adopted and practised in many universities all 

over the world including medical universities.  

PBL in the Virtual Learning Environment 

System 

A virtual learning environment is an online platform 

that allows network teaching and learning for 

teachers and students. Students and lecturers interact 

online like an ordinary classroom. Students are able 

to interact with one another and the teacher via the 

virtual learning environment. The Learning 

Management System (LMS) is a form of a virtual 

learning environment. It helps manage all student 

information such as their portfolios, student logs and 

progress record. Moodle LMS is open source and it 

works on computers and handphones. These days 

learning happens via smartphones in a regular 

fashion. This kind of learning is different from 

traditional classroom learning encouraging students 

to drive through subject content online to acquire 

knowledge and skill (23). Content can be provided in 

the LMS through various methods including 

documents, ebooks and animated demonstrations. 

Youtube live streaming can be used for 

demonstrations as well (24).  

Discussion forums are inbuilt in the LMS system for 

communication between students and lecturers. The 

communication system has been enhanced these 

days via many social networking apps such as 

Facebook messenger, twitter, LinkedIn, myspace, 

Instagram, WhatsApp and many more of them that 

allows instant communication (25). Assessment can 

be done in LMS as well in the form of assignment, 

quiz, reflective writing and feedback submitted 

online on the LMS platform (26).  
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While many communication systems allow 

synchronous conversation, the facility to record and 

summarise ideas and facts of all students is missing. 

To overcome this technical defect, we shall be 

discussing two video conferencing apps in this 

article that have a synchronous whiteboard facility to 

record ideas and facts. The whiteboard feature 

allows editing by all the participants so that all the 

students can contribute equally. Also, the limitation 

of space for conducting small group teaching which 

is requiring many small rooms can be overcome by 

using this whiteboard supporting applications.  

Google Hangouts 

There is an increased use of online communications 

systems that has led to research on the comparison of 

traditional teaching and online learning. Some 

researchers say that there is no significant change in 

learning between traditional face to face PBL and 

online PBL in spite of different students’ learning 

style (27,28). Easy availability of internet 

connections with good bandwidth has enabled 

students from different places to take part in 

collaborative teaching sessions. Synchronous PBL 

sessions conducted through online video 

conferencing platforms allow learners to 

communicate with one another in real-time and also 

to share content and learning resources. Research 

studies show that online learning encourages 

individualised student-centred learning (29).  

Google Hangouts is one such application that 

supports synchronous virtual interaction that enables 

users to make synchronous conversation with one 

another and to share both online and other learning 

resources from different locations (Table 3). This 

application can be used from any smartphones with 

varied operating systems such as Android and iOS, 

and also desktop computers that usually have 

webcams, microphones and speakers. Google 

Hangouts has a chat tool for simultaneous texting 

among the participants. Users are enabled to share 

their screens or files on their devices. Teaching 

sessions can be captured and broadcasted as youtube 

videos that can be made available via cloud storage 

controlled by the organiser (30). Google Hangouts is 

a useful and easy to use video conference application 

available through Google Plus (31). Educators are 

using it already by integrating it into online and 

blended classrooms (32, 33). Google Plus account is 

easy to set up and is mandatory to use google 

hangouts. Once you add people to your google plus 

account, close circles can be created with student 

groups for specific learning sessions. The circle 

concept makes it easy to communicate with group 

members, send invitations to the teaching sessions 

(34). 

Google hangouts offer collaborative usage of 

whiteboards that can be used by all the participants. 

It is called a Jamboard [Figure 2]. Jamboard 

functions just like a whiteboard. The best part of 

instant digital collaboration is the sharing between 

students and lecturers in different locations. 

Everything explained over one Jamboard can be seen 

across devices of all the students participating in the 

teaching session. The students logged on to their 

own devices can also edit on the exact same content 

displayed. The collaborative whiteboard supports all 

word documents, excel sheets, PowerPoint slides, 

and images from cloud accounts, making them easy 

to access, edit and share on multiple devices over the 

platform. This helps jot down all the ideas in the 

whiteboard during PBL sessions, summarise the 

ideas, identify knowledge gaps and learning 

outcomes and hence arrive at a solution 

collaboratively. Whiteboard helps visualize and 

organise collaborative ideas, knowledge and 

prioritise solutions to the problem at the discussion. 

Whiteboard feature helps students to type in all their 

ideas one by one. The facilitator can organise all the 

ideas and guide the students towards the solution. 

This helps students to stay on track and feel involved 

(35). 

Zoom.us 

Zoom.us is a web-conferencing platform that is free 

for students. Using zoom.us enables one to easily 

start instant meetings. It requires paid licenses to be 

bought by the lecturer to pre-schedule teaching 

sessions. Zoom web-based conferencing uses good 

quality audio and video. It is compatible with all 

operating systems such as Windows, macOS, 

Android and iOS mobile devices. Also, Zoom can be 

used with conventional phone lines for audio 

conferencing without video. Individuals who want to 

host a meeting that will last longer than 40 minutes 

will need to buy an appropriate license. Purchasing a 

license for dedicated use with a physical location 

such as a classroom or a conference room is allowed. 

Only meeting organisers /hosts need a license. 

Participants or students do not need to buy a license. 

Zoom.us is a cloud-based web conferencing platform 

that enables even less structured courses to be 

delivered in a more learner interactive method when 

compared to recorded or print interactive media (36).  
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The dashboard for Zoom.us is very simple and user 

friendly. Distance learners can begin a learning 

session with or without their video and later during 

the session they can turn their video on and off, a 

great feature that can help save data. The students 

can also organise and schedule their meetings with 

fellow students or just join a meeting scheduled by 

their lecturer. There is this great option of scheduling 

a recurring meeting for students who take regular 

lessons at a specific time that saves time of 

repeatedly scheduling the same meeting over the 

semester. A meeting ID and a link will be generated 

when an organiser schedules a learning session to be 

shared across all the students. The meeting ID along 

with a link will be added to their calendar 

automatically. Zoom.us offers a supreme connection 

with very efficient content sharing settings. The 

system enables students to share desktops, content, 

or an application on all your devices like iPad, 

iPhone, Mac PC and other AirPlay-compatible 

devices. Also, Zoom gives learners the opportunity 

to share content and conduct audio sessions under 

situations of low bandwidth and other situations 

where content is required to be shared and not video 

(37). 

The most important feature that is required for a 

PBL or a classroom or any small group discussion or 

a brainstorming session offered by zoom is its 

collaborative whiteboard. The whiteboard feature 

comes along with an advanced annotations toolbox 

that can be used to guide students or explain a 

concept [Figure 3]. Screen Share feature enables 

sharing a camera input so that two cameras can be 

used at once during a Zoom meeting, with one 

focused on lecturer's writing. Creating a "shared 

board" allows the whiteboard to be managed jointly 

with teaching fellows. Prerecorded illustrations such 

as a video can be done and played during class. Chat 

tool encourages active participation by enabling 

more students to interact with the live session and 

not just listen passively. Zoom has useful annotation 

tools such as text box, drawing, pen, shapes, and 

highlighter that can be used on the whiteboard to 

explain concepts or mechanisms. Polling feature 

allows setting up polls in advance and launching 

them during the class session. This feature can be 

used to take attendance or feedback. Activating the 

non-verbal feedback feature for teaching sessions 

allows students to express thoughts to the lecturer 

without disturbing the meeting. Teachers can often 

check in and address any issues that the student 

might have expressed via non-verbal feedback. This 

feature also has an option to permit verbal feedback. 

The raise hand feature of the annotation tools helps 

to indicate when a student likes to speak up. Keeping 

the students muted unless required can help avoid 

extraneous background noise. Zoom’s breakout 

rooms function enables students to do group work. 

The instructor can enter breakout rooms virtually, 

render instructions to students breakout rooms, and 

end the breakout sessions when the students are done 

(38). Zoom has so many features that can help to 

overcome the downsides of an online classroom over 

a traditional classroom [Table 4].  

CONCLUSION 

Take home message 

1. Videoconferencing applications with 

synchronous whiteboard facility can be used to 

overcome shortcomings of traditional problem-

based learning.  

2. These apps also allow problem-based learning 

possible distance learning not requiring the 

students to travel to a physical classroom 

3. Limitations in terms of space requiring multiple 

small discussion rooms can be overcome by 

these applications.  
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Figure 2: Google jamboard with tools highlighted 

 

Figure 3: Annotation tools of zoom whiteboard 

 

TRIGGER 1: The patient and complaint 

 A 5-year-old boy, while playing outdoors during the break in his playschool, suddenly started coughing severely 

and was gasping while saying “I can’t breathe...I can’t breathe!” The teacher on duty ran to him and tried to 

comfort him. She also noticed that his breathlessness progressively worsened. She immediately called his mother 

and asked to meet in the emergency department of a nearby hospital.  

Table 1: Trigger 1 given to the students 

FACTS/CASE INFO HYPOTHESIS/IDEAS LEARNING ISSUES 

 5-yr-old boy 

 Sudden onset of severe 

cough and gasping 

 Breathlessness 

 Taken to emergency 

department of a nearby 

hospital 

  

 URTI 

 Allergic disease involving 

upper airway 

 Foreign body? 

 Bronchial asthma – allergic/ 

seasonal 

 Pneumonia 

 Bronchiectasis 

 Causes of acute onset 

breathlessness 

 Red flag signs in breathlessness 

Table 2: student ideas and hypothesis can be recorded as shown and learning issues can be identified 
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Google hangouts - Highlights 

❏ Screen sharing 

❏ Documents (Word, PowerPoint, excel) sharing 

❏ Collaborative whiteboard 

❏ Chatbox 

❏ Record sessions 

❏ Google circle 

❏ Google classroom 

Table 3: Highlights of Google Hangouts 

Zoom - Highlights 

❏ Screen sharing 

❏ Airdrop on airplay devices 

❏ Collaborative whiteboard 

❏ Chatbox 

❏ Polling 

❏ Verbal and non-verbal feedback 

❏ Record sessions 

❏ Breakout rooms 

Table 4: Highlights of Zoom.us 


