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ABSTRACT 
 
The online mode as a tool for educational program has gained momentum during the current Covid-
19 Pandemic. Many researchers have shown that online mode, if properly planned can be as effective 
and, in some aspects, better than the face-to-face mode for teaching. A six months Certificate 
program on Medical Management of CBRNE (Chemical, Biological, Radiological, Nuclear and Explosive) 
Disasters for Medical Graduates was developed by Indira Gandhi National Open University (IGNOU) in 
collaboration with Institute of Nuclear Medicine and Allied Sciences (INMAS), DRDO. This program was 
launched in July 2020 and 54 Indian doctors enrolled for this program. Although the program was to 
be delivered through the ODL mode, due to the COVID pandemic, the theory counselling component 
was taken up using web conferencing platform. A possibility of the alternative mode was studied 
before implementing the same. This paper aims to study the feasibility and acceptability of online 
theory counselling based on learners’ and counsellors’ feedback. Different questionnaires were 
developed for learners and counsellors and administered online using google form.  All students who 
registered for the program and six counsellors who took online counselling sessions were included in 
the study. The majority of students felt that online theory counselling was useful. The median score 
achieved by the students was 88.19%. The counsellors successfully undertook virtual teaching and 
effectively achieved the learning outcomes as intended in the curriculum. Few modifications were 
suggested which could improve the virtual learning and increase the retention of newly learned 
knowledge and competencies. 
 
Keywords: Chemical, Biological, Radiological, Nuclear and Explosive Disasters, Theory Counselling, 
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INTRODUCTION 

Chemical, biological, radiological and nuclear (CBRN) disasters are a result of intentional or 
accidental dissemination of the CBRN agents. Causalities during such disasters can be huge and 
preparedness to deal with these causalities are becoming an important issue. However current 
data suggests that health professionals have access neither to knowledge and awareness of 
CBRN agents (Mitchell et al., 2012; O’Sullivan et al., 2008) nor appropriate education or training 
(Arbon et al., 2012; Corrigan & Samrasinghe, 2012). In India structured training programs in CBRN 
are conducted mainly by defence organisations. The preparedness through trainings in civil 



 
 

domains is rare, barring the short trainings conducted by National Disaster Management 
Academy (NDMA) and Baba Atomic research Organisation (BARC). 
 
A review done by Mayumi Kako, and team explored the literature to determine the availability, 
content, and evaluation of existing CBRN education programs for health professionals and the 
findings are published in the paper “Existing Approaches to Chemical, Biological, Radiological, 
and Nuclear (CBRN) Education and Training for Health Professionals: Findings from an 
Integrative Literature Review”. Key finding of this review was that out of the eleven CBRN 
courses that emerged from the review only three countries were represented as having CBRN 
programs for health professionals, which suggests a limited availability of such courses 
worldwide. The review further revealed that none of the courses seem to have been evaluated 
for effectiveness in the context of actual response to CBRN. 
 
Indira Gandhi National Open University (IGNOU) in collaboration with Institute of Nuclear Medicine 
and Allied Sciences (INMAS), Defence Research and Development Organization (DRDO),and active 
support of the medical branch of Integrated Defence Services (IDS),  Defence Research and 
Development Establishment (DRDE) Central Armed Police Forces (CAPF) developed a six-month 
program of Certificate in Medical Management of Chemical biological, radiological nuclear and 
explosive (CBRNE) Disasters (PGCMDM) for Indian Medical Graduates through Open and Distance 
mode. It is the first university certified CBRNE training program package that had been developed in 
India. The program was launched in July 2020 on pilot basis, and 54 Indian doctors were enrolled. 
Most of the enrolled doctors were practicing physicians and some were fresh medical graduates. 
 
The program is delivered through the blended mode wherein the course material is shared with the 
students and academic counselling sessions are held for both theory and practical components of the 
program. Counselling sessions were originally planned to be held through the face-to-face mode. 
However due to the onset of COVID 19, coinciding with the launch of the program, the sessions had 
to be rescheduled using online platform. Online education is riddled with many challenges like in-
person communication, student assessment, use of technology tools, pandemic-related anxiety and 
stress and technophobia (Rajab et al., 2020). On the other hand, online education had its advantages 
and in fact many educationists think that online education is as effective as classroom teaching (Read, 
2020).  Online education teaches students time management skills and the barriers of time and place 
can be tackled with recorded lectures allowing accessibility anywhere at any time.  
 
Since CBRN is an area where students have relatively less prior knowledge, the need for assessing the 
learner capabilities in an online mode was acknowledged. Non graded or formative assessments can 
help increase motivation and bring about more effective learning. Studies on feasibility, acceptance 
and efficiency of virtual theory counselling methods for CBRN curriculum were not available for the 
Indian learner and hence this study was envisaged to explore and understand the Indian learners’ 
views, apprehensions and acceptance of the online mode and the deficiencies perceived by the online 
learner.  
 
Keeping the above views in mind, the research questions for this study were framed as follows: 

1. What is the feasibility of the online mode for theory counselling among in-service medical 
doctors for an ODL program? 

2. What is the acceptability of online mode for theory counselling sessions? 
3. How does the theory counselling help to improve knowledge of the learners? 
4. What are the difficulties faced by the learners with respect to online theory counselling? 
5. What are suggestions provided by the learners to improve the quality of the theory sessions? 

 
METHODOLOGY 
 
The objectives of this study are to: 

• assess the feasibility of online conduction of theory counselling and the readiness of the 
learners for blended learning; 

• study student acceptance of online mode of theory counselling; 
• identify the problems encountered by the learners in the online mode; 



 
 

• assess the usefulness of theory counselling sessions through online mode 
• evaluate the learner’s feedback on concurrent formative assessment during theory 

counselling; 
• formulate a revised strategy for theory counselling regarding content, presentation, 

formative assessment and mode based on the analysis;   
 
Research Design 
 
This descriptive study in which a cross sectional survey was conducted to assess the feasibility and 
difficulties faced by the learners in reference to online theory counselling for the PGCMDM program 
brought forth the usefulness of the online mode for counselling coupled with concurrent formative 
assessment to improve learning in the cognitive domain. 
 
Participants and Settings 
 
A convenience sampling technique was used and  all the fifty four students enrolled in the July 2020 
session of PGCMDM program were considered as the sample for this study These students are medical 
graduates of twenty seve to sixty five years age, employed in different governmental and 
nongovernmental organizations. They have varied working experiences ranging from six months to 
twenty-five years and are from both the armed forces as well as the civilian sector. All six Academic 
Counselors who took the counselling sessions of the program were also contacted to collect 
information on theory counselling. The counsellors were experts from INMAS DRDO, DRDE DRDO, 
ICAR NEBADI and AIIMS Jodhpur. 
 
Procedure 
 
Structured questionnaires were developed and administered to fifty-four students and six counsellors 
through online Google forms. The content validation was done by distance educators and subject 
experts. Reliability was tested by administrating the questionnaire to a sample number of students. 
The questionnaires were modified based on the pilot sample responses. Components such as 
feasibility of online theory counselling sessions, usefulness of the theory counselling session, 
difficulties faced by the students and shortcomings of the classes, formative assessments and flipped 
classroom concept were covered in the questionnaires. The same approach was followed for the 
developing the structured questionnaire for the counselors and it was administered online through 
Google Forms.   
 
Data Collection Process 
 
The relevant data was collected in two phases. One set was collected before the scheduling of theory 
counselling and the second set of data was collected after conducting the theory counselling sessions. 
Socio-Demographic data of the PGCMDM students admitted for the July 2020 session was obtained 
from the Students Registration and Evaluation Division of IGNOU. The primary data for assessing the 
feasibility of online theory counselling was collected using Google online form and fifty four  valid 
responses from students were accepted for the analysis. The data has been analysed by using 
quantitatively statistical measures. Similarly, questionnaire was administered to the selected 
counsellors to evaluate their level of preparedness, acceptability and ease in conducting online theory 
counselling sessions. A feedback survey was conducted after the conduction of theory counselling 
from the students for real time assessment of the issues and impediments related to online 
counselling and formative assessments. 
 
Data Analysis  
 
Data was collected through Google forms in electronic format, collated and entered in Microsoft Excel 
sheets and was used for analysis. Frequency distributions were calculated as mean, mode and 
percentage. 
 
 



 
 

Ethical Considerations  
 
Prior consent was taken from all participants and the forms were circulated after obtaining verbal 
consent. Data confidentiality was ensured and no identifying information of the enrolled participants 
was shared. 
 
RESULTS 
 
A total of fifty-four doctors enrolled for the July 2020 session of the PGCMDM Program. The 
demographic characteristics of the learners was obtained from the Student Registration Division of 
IGNOU and is presented in the table 1 below. 
 

Table 1. Demographic Characteristics of the students enrolled for July 2020  
Pilot batch (N=54) of PGCMDM Program 

 
Characteristics of the Enrolled Candidates  Number Percentage (%) 
Age <=30 14 25.93 
 >30 and <=40 25 46.30 
 >40 and ,=50 5 9.26 
 >51 10 18.52 
Gender  Male 41 75.90 

Female  13 24.10 
Employment status  Employed  51 94.44 

Un employed 3 5.56 
Qualification MBBS Graduate  36 66.67 

Post Graduate  18 33.33 
Speciality  Clinical speciality  10 22.22 

Non clinical 8 14.81 
 
The age distribution of the learners ranged from  27 years to 63 Years. Almost 50% of students were 
in the 30-40 age group with a male predominance (76%).  Two third of the students were graduates 
and the post graduate students with clinical specialization were slightly higher in number.  
 
A feedback questionnaire was sent to the six counsellors who took theory counselling sessions of 
whom 5 responded.  The characteristics and qualification of the counselors is listed in Table 2.  
 

Table 2. Characteristics and Qualifications of Theory Counsellors 
 

 Characteristics of counsellors No. of Experts 
Subject Expertise    

Chemistry (Chemical disaster) 2 
Community medicine  1 
Vet nary microbiology 1 
Radiation physics 1 
Scientist 5 
Addl. Professor 1 

Institution INMAS DRDO 2 
DRDE, DRDO 2 
ICAR-NIBEDI 1 
AIIMS, Jodhpur 1 

Number of years of 
teaching 

1-4 years 0 
5-9 years 1 
10-14 years 2 
> 15 years 3 

Undertaken CBRNE training Yes 4 
No 2 

Number of trainings > 3 3 



 
 

undertaken <3  1 
Conducted CBRNE training 
courses 

yes 4 
no 2 

Number  of trainings 
conducted 

10 1 
15 2 
25 1 

 
Feasibility of online theory counselling sessions 
 
The preferences of the students with respect to various channels for communication, education and 
entertainment were assessed. The purpose for which internet was used and surfing sites are depicted 
as Table 3. 
 

Table 3. Internet site usage and purposes for surfing as expressed  
by the enrolled participants (N=54) 

 

 
Preferred method of interacting with peers and teachers as expressed by the responders are 
represented in the Table 4. 
 

Table 4. Preferred method of interaction with teachers and peers. 
 
 
Method   Highly Preferred Moderately 

Preferred 
Minimally Preferred Not Preferred 

Numbe
r 

% Numbe
r 

% Number % Number % 

WhatsApp Chat 31 63.2 7 14.3 9 18.4 2 4.1 
Email 23 46.9 9 18.4 17 34.7 0 0.0 
Facebook 3 6.1 14 28.6 5 10.2 27 55.1 
Discussion Forum 22 44.9 6 12.2 18 36.7 3 6.1 
Blog 6 12.2 17 34.7 13 26.5 13 26.5 
Web conferencing 25 51.0 3 6.1 20 40.8 1 2.0 
Face to Face 30 61.2 8 16.3 9 18.4 2 4.1

% 
 
Before undertaking the theory counselling, the feasibility of conducting online sessions was explored. 
The questionnaire administered to both the students as well as counsellors were analysed. 
 
Analysis of the questionnaire administered to the students 
 
Only 14.81 % of the students had previously attended online classes. Questions related to the net 
connectivity, internet access and device used for the online classes were enquired. Of the 54 students, 
42.6% planned to take classes on mobile, 32.65 % on laptop 12.24 % on tablet and only 6.12% 
planned to use a desktop.   44.44 % students mentioned that they did not foresee any issues related 

On line Sites 
Visited  

Purpose of Visit 
Educational 
purposes 

Entertainment Communication Never visit 

Number % Number % Number % Numb
er 

% 

WhatsApp 30 60% 16 32. % 39 78. % 0 0% 
Net Surfing 43 86. % 24 48. % 18 36. % 2 4.0% 
Email 34 68. % 4 8. % 39 78. % 1 2.0% 
Facebook 6 12. % 26 52. % 16 32. % 14 28.0% 
Viber 5 10. % 4 8. % 2 4.0% 39 78.0% 
Make 
Video Calls 

23 46. % 9 18. % 32 64.0% 4 8.0% 



 
 

to internet connectivity and 60 % felt that an issue with the speed may affect the quality of video or 
continuity. Only 3.7 % persons stated that they may not be able to have internet access if they were 
travelling. 
 
Questions were asked about ability of the students to use technology. 74% students were confident in 
using technology for online classes, 24.1% said that they could manage and only one was not 
confident.   
 
The suitability of time for scheduling the classes was also asked. The responses are placed in Fig. 1, 
and depict that majority (40.74%) preferred 6 pm to 7 pm as their first choice and 5pm to 6pm slot 
(44.44%) as second choice. 

 

Figure1. Time Slot for Online Classes Preferred by the Enrolled Student 
 
Most of the students (92.59%) wanted few classes per week while 3.70 % were fine with continuous 
classes at a stretch. 1.85% students wanted the classes to be scheduled only on weekends. 
  
Analysis of the questionnaire administered to the counsellors 
 
A total of six counsellors were scheduled to take theory counselling classes as per topics and timelines 
described in Table 5. Five of the six counsellors provided their feedback. Only 2 of the counsellors had 
previous experience of conducting online training classes. Both had used google meet platform. One 
of the counsellors did not face any internet issues and the other had problems with connectivity 
during travelling. In spite of not having taken online training sessions, all counsellors except one were 
confident in taking online classes. They expected no problems in uploading the PPT slides or playing a 
video during the online class. Four of them knew how to prepare the google forms. Four had attended 
the orientation training programs well as the induction meeting conducted for the program. All had 
read the trainer’s manual for the program. 
 
Feedback was taken from the counsellors regarding the challenges encountered during the online 
classes. The challenges experienced were internet connectivity issues, and difficulty in assessing the 
understanding level of the students, keeping the students alert and building in interactivity in the 
class. 
 
Acceptability of theory counselling by students and problems encountered in during 
counselling sessions 
 
Based on the feedback received, the theory counselling classes were scheduled after matching the 
preference of time slots of the students with the availability of the counsellors. Topics covered in the 
theory counselling sessions along with the date of counselling are represented in Table  5. 
 

 



 
 

Table 5. Topics of the theory counselling sessions along with the scheduled dates 
 

S.no Topic Date 
1.  CW agents - General Characteristics  24th Oct., 2020 
2.  Biological agents and epidemiological considerations 21 Nov 2020 
3.  Characteristics of radiation and diagnostic tools 28th Nov, 2020 
4.   Detection & Identification of CW Agents  30th Nov 2020 
5.  Preparedness for Radiological/Nuclear disasters 12 Dec 2020 
6.  Contamination, decontamination and decorporation 

(Radiological/Nuclear) 
19th Dec 2020 

7.  Management of Chemical causalities, evacuation and 
decontamination 

5th Feb 2021 

8.  Agroterrorism 5th Feb 2021 
 

Of the theory counselling session scheduled between October to December 2020, 88% of the students 
attended all the theory counselling sessions while 10 % could attend only a few of them. Since most 
of the students were preparing for their term end examination, the class scheduled on 5th February 
was attended by only 51% students,. The prior intimation and  scheduling of the lectures as per 
convenient timings of the students was probably an important factor in the high attendance for the 
classes. Majority of the students attended the classes and of the few who missed some of the classes, 
gave different reasons for not being able to attend which have been listed in Table  6. 

 
Table 6. Reasons Reported for Non Attendance of Theory Counselling Sessions 

 
Reason/s for not attending the theory counselling 
classes 

No of 
Participants Percentage (%) 

 Covid Emergency duties & PPE constrains  3 6.0 
Been busy with emergencies  2 4.0 
Time not suitable  4 8.0 
Other work Commitments  3 6.0 
Clash with other class timings  1 2.0 
Attended all classes  37 74.0 
Grand Total 50 100.00% 
 

Majority of the students (46.94%) accessed the classes through the mobile phone while 32.65 % used 
a laptop, 12.24 % used a  tablet and 6.12 % a desktop computer. 
Equal number of students assessed the classes from their homes (44.9%) as well as in the place of 
their duty  (50 %).   
60 % of the difficulties faced by the students were related to internet connectivity and audio problems 
during the presentation. Other problems in order of frequency included frequently being exited from 
class, difficulty in joining for the class, accessing or submitting the google forms for formative 
assessments during the class, viewing the power point slides and unmuting the mike to talk. 
 
Usefulness of the theory counselling session 
 
More than 90% of the students felt that the faculty explained the topics clearly and an equal 
percentage found  Power point presentation useful.  85 to 90% felt that the discussions during the 
class helped clarify the doubts and all the doubts raised during the class had been addressed.   
The students were provided the course material as well as the schedule of the online classes, well in 
advance. They were requested to go through the course material and come prepared for the classes.  
32.65 % of the students were able to read the related course material before all the classes, while 
another 59.18 % mentioned that they were able to go through the course material sometimes before 
the classes and only 8.16% were not able to read any of it due to official work or non-availability of 
the hard copy of course material. 85.71 % students felt that their study before the theory counselling 



 
 

proved to be useful in understanding the concepts covered in class and for the formative 
assessments. 
 
Feedback on concurrent formative assessments 
 
A feedback was collected regarding the usefulness of the formative assessment for reinforcement of 
the course material, to which more than 80 % agreed/strongly agreed. 
Suggestions on improving the formative assessments included the following: 

• 10.00 % wanted the number of questions in the assessment to be increased. 
• 8.00% wanted more time to complete the assessment. 
 

An analysis was done for the formative assessments submitted by the students on various topics.  The 
results are depicted in Table 7.  
 

Table 7. Average scores receıved by students in theory counselling sessions 
 

Topic of counselling  Questions 
on 
 recall 

Questions on 
Comprehensio
n 

No of 
students 
who 
attended 
the 
session 

No of 
students 
with 100% 
score  

No of 
students 
with 50% 
score 

Total 
Marks  

Average 
Score  

Median 
Score 

CW agents - General 
Characteristics  

5 0 38 29 nil 5 4.71 5 

Biological agents 
&epidemiological 
considerations 

5 5 37 14  10 8.59 9 

Basics of radiation 
physics and 
Characteristics of 
radiation and 
diagnostic tools 

5 5 44 6 6 10 7.11 7 

 Detection & 
Identification of CW 
Agents  

6 2 42 12 4 8 6.1 7 

Preparedness for 
Radiological/Nuclear 
disasters 

2 3 30 4 3 5 3.5 4 

Contamination, 
decontamination and 
decorporation 
(Radiological/Nuclear) 

2 8 36 8 2 9 7.36 8 

Management of 
Chemical causalities, 
evacuation and 
decontamination 

3 3 16 1 3 18 12.5 12 

Agroterrorism 0 5 16 8 0 12 11.38 11.4 
 

 
Suggestions for future theory counselling for the program 

 
Almost all the students were happy with the present format of the classes. 83.67 % students wanted 
to have more theory classes scheduled in December and 67.9% in February even through exams were 
scheduled in March.   
 
The following suggestions were given by the students for future theory counselling classes: 

• Video recordings should be provided so that the students can access the lectures at their 
own convenience for better understanding and retention of the subject. Students who had 
missed the online classes due to clash of timing with their duty hours or other commitments 
can also benefit from these recorded resources.  

• Many students felt that the Power Points Presentations given during online classes should be 
made available after the lectures to supplement the course material. 



 
 

• Some students wanted the list of topics to be taken during the web conferencing classes to 
be shared in the beginning of the session and requested to combine similar topics for better 
comprehension. 

• Few students wanted experts from different organisations to be invited for the lectures. 
• It was desired that lectures should be supplemented by visits to various organisations like 

INMAS, DRDE, analytical labs. 
• 4.28% students wanted the duration of   lectures to be of one and half hour duration while 

others (2.08%) suggested  duration of less than an hour. 
• 6.12% suggested that the theory sessions should be taken as face to face. 
• 8.16% requested for alternate timings, preferably after 6 pm. 
• Few students wanted the model answers for the questions in the formative assessment to 

be discussed in class after the assessment. 
• Some of the students felt that a gap should  be given between class.   

 
While   46.96% students were satisfied with the lectures, 53.06% suggested more topics to be 
included. These included Bio hazards, Biological and Chemical warfare, Bioterrorism, Chemical 
Weapons, case studies with application to Indian scenario, detection and preparedness, Emphasis on 
medical management, Instruments to identify chemical warfare agents, Inter department co-
ordination in disaster cases, Inter department co-ordination in disaster cases, What to do and what 
not to do in a CBRNE event, self-protection measure in CW/BW/radio event, decontamination, 
radiation physics, radiology disaster management warfare agents and lessons learnt after disasters 
already happened in world. 
 
DISCUSSION 
 
IGNOU launched the Post Graduate Certificate in Medical Management of CBRNE disasters (PGCMDM) 
program through open and distance learning mode for medical doctors. COVID Pandemic forced 
almost all education institutions across the globe to look for online possibilities for delivering 
education(Dedeillia et al., 2020; Rose, 2020). Learning from the experience of others, it was decided 
to incorporate online components in the delivery of the CBRNE PGCMDM program so that the 
academic calendar would not be affected. 
 
PGCMDM program is targeted at medical in-service doctors. It was decided to begin the shift to online 
education with the cognitive component of the program first. Cognitive domain facilitates to acquire 
knowledge, understanding and develop higher order thinking skills. However, the process is neither 
uniform nor constant as every individual learns differently. According to the bloom’s taxonomy, 
cognitive domain comprises knowledge; comprehension; application; analysis; synthesis; and 
evaluation in the increasing order of complexity.  Irrespective of any mode of teaching like face to 
face, distance and online, cognitive domain plays an important role in teaching learning irrespective of 
the mode of delivery. While exploring the online options for delivering the program, it was found that 
multiple media could be used even in online education to build up the cognitive domain. It was 
proposed to include synchronous web conferencing classes where peer to peer interactions was 
possible, shared recordings of the classes which could be viewed at one’s own convenience, soft 
copies of the course material and other reference material and interactive sessions. These would care 
of different learning styles like visual, aural, print and interactive. Similar efforts have been made by 
other researchers (Muir, 2001; Zapalska & Brozik, 2006). 
 
The use of internet and the surfing preferences of the students revealed that two important 
communication channels /platforms preferred were WhatsApp and Web Conferencing. Hence a 
WhatsApp group was created for easy and effective communication. The students were able to get 
quick updates and immediate redressal of their problems. They were also able to interact with their 
peers and monitor their progress with respect to their peers. WhatsApp has been extensively used to 
support students by another educationists also (Sayan, 2016; Simuiet al., 2018). It was planned to 
hold the classes using google meet as the web conferencing platform. This platform had been used 
for other training programs in IGNOU and was found to be effective in delivering training with 
reasonably good audio and video components. Google meet allowed the classes to be recorded, 
monitor the attendance of the students and allow only the invited individuals to gain entry in the 



 
 

class. The platform proved useful for sharing PPTs, Videos, live demonstrations, interactions and 
synchronous feedback through the chat box and using microphone. 
 
It is important for the students and counsellors (teachers) to have the know-how of the technology 
used for teaching learning interface. In our study 74% of the students communicated their confidence 
in using the technology and 44.4% did not foresee any issues related to internet connectivity. The 
counsellors were also confident in using technology like uploading PPTs in the web conferencing 
platforms and playing videos during the online class  
 
Convenient time of the learners was another factor for the success of a synchronous interaction. 
About 40 to 45 % of the students were confident that they would attend  the classes if they were 
scheduled between 6pm to 7pm or 5pm to 6pm and about 37 % would attend even from 4 pm to 5 
pm. Majority of them (42.6%) planned to take the classes from their mobile phones as compared to 
others who would be using laptop, desktop or a tablet. 
 
Based on the feedback, the theory counselling classes were scheduled and conducted using google 
meet platform.  88% students attended all the classes and 10% attended few classes. The main 
issues faced by the students during the classes were net connectivity, audio problems during the 
presentation, being exited from class, difficulty in joining for the class, accessing or submitting the 
google forms for formative assessments during the class, viewing the power point slides and unmuting 
the mike to talk. 
 
Research studies done to evaluate the important factors while selecting the web conferencing 
platforms used for teaching learning revealed that about 97% felt  audio and video quality to be the 
most important factor on an average, whilst 57% felt remote device control was the least important 
factor in determining the videoconferencing platform to be used.  Sidpra et al. (2020) revealed other 
relevant factors to be considered are screen sharing, speaker and organizer controls, background 
image quality, and the possibility of having multiple hosts. Another important factor was the ability to 
share notes and documents via the same platform. Net connectivity was considered as one of the 
most important factor in the use of videoconferencing platforms for educational purposes. 
 
88 % students attended the classes 22% of those who could not attend some classes cited the main 
reasons as the time not being suitable, and other work commitments clashing with the classes. 
Challenges to online education have been explored by many researchers and the issues brought about 
are time management, use of technology tools, students’ assessment, communication, and the lack of 
in-person interaction(Esani, 2010; Rajabet et al., 2020).  Researchers from  College of Medicine (COM) 
of Alfaisal University in Riyadh, Saudi Arabia between March and April 2020, studied the challenges to 
online education during the COVID-19 pandemic. They found that the main challenges were in-person 
communication, student assessment, use of technology tools and  experience in online education by 
almost 50 % of the respondents. Other issues were time management (35.0%), students' evaluations 
of faculty (24.0%), and technophobia (17.0%) (Sidpra et al., 2020). 
 
Majority of the students (46.94%) accessed the classes through the mobile phone while 32.65 % used 
a laptop. Studies have documented that the majority of students use smartphones for education 
(62.7%), communication (81.7%) and recreation (82.5%) (Vafa & Chico 2010). Other studies have 
found that 70 % of medical students use the mobile application for online textbooks 50% for  online 
lectures (Wallace et al., 2012). Studies have reported that the  main advantage of using a phone 
especially a smart phone is its access (Boruff & Storie 2014). Mobile devices can enable students to 
learn anywhere and anytime which is convenient to them. (Ellaway et al., 2014). There is a however 
the disadvantage of risk of distraction from learning (Crescente & Lee 2011). 
 
Counsellors also experienced internet connectivity issues. The other challenges experienced were 
difficulty in assessing the understanding level of the students, keeping the students alert and building 
in interactivity in the class. Online teaching and counselling sessions have their own challenges even 
for teachers. Various barriers have been identified by different researchers like, lack of information on 
how tools and programs can be implemented (Bury et al., 2006), lack of time or adequate incentives 
for online sessions, a negative attitude for engaging with new tools and having little patience for 
navigating minor technical issues (Skye et al., 2011). Thus, it is recommended to provide educators 



 
 

adequate time to learn about new technologies and how to use them (Dyrbye et al., 2009). Since 
almost all medical institutions in India had begun online teaching and training by the time the theory 
counselling session were scheduled for the PGCMDM Program, most of the counsellors were well 
versant and confident in using the technology for online counselling sessions.  
 
The flipped classroom strategy was adopted for delivery of the program. The students were provided 
the course material and relevant resources for the program before the scheduling classes. The 
counselling schedule was provided a week in advance and all students were  requested to go through 
the course material and come prepared for the classes. Since the target group was medical doctors, 
they had basic knowledge regarding medical management of causalities. What was required for them 
to learn was how to manage mass causalities in the event of an intentional or accidental disaster. To 
achieve this target, it was felt that the flipped classroom approach would work better since the 
students would get an opportunity to go through the concepts at their own convenience before they 
were provided a platform on web conferencing to build on their higher order cognitive  skills like 
analysing, improvising medical management to specific  situations and learn how to adapt and 
manage as per the demand of the particular disaster.  32.65 % of the students were able to read the 
related course material before all the classes, while another 59.18 % mentioned that they could go 
through the course material sometimes before the classes and only 8.16% were not able to read due 
to official work or non-availability of the hard copy of course material. 85.71 % students felt that their 
study before the theory counselling proved to be useful. An analysis of the scores received by the 
students revealed that median score was  88.19 and the average score ranged from 79.34. 
 
Fig. 2 shows how the various components of the cognitive domain as reflected in Bloom’s taxonomy 
were dealt with for learning in the online mode of the programme. 
 

 

Figure 2. Components of Cognitive Domain in Blooms Taxonomy explained in  
context of CBRNE course material 

 
Many medical educators do apply  elements of the flipped classroom (FC) educational strategy to their 
teaching. In a conventional classroom students take face to face lectures which is followed by 
homework which could be in the form of assignments which they are expected to attempt without any 
peer or teacher interactions. These are then assessed. In a flipped classroom model, the student are 
provided with pre lecture course material in the form of lecture notes videos etc which they are 
expected to go through. This is followed by didactic lectures and interactions. In this model the 
student is able to engage in higher order cognitive skills like application, analysis, evaluation, and 
synthesis of knowledge as compared to a conventional model where the focus is on lower level of 
cognitive skills like gaining knowledge and comprehension(Brame, 2020).Flipped Classroom has been 
used by others for clinical areas like emergency medicine, (Lew, 2016, Patwari & Yiu 2014) and 
disaster medicine (Ingrassia et al., 2014). 
 



 
 

In various studies, medical students have indicated their preference in the flipped classroom 
interactive environments over the conventional lecture-based teaching methods (Belfi et al., 2015; 
Lew, 2016; O’Connor et al., 2016; Robinson, 2016; Sajidet al., 2016).  Reasons cited were an increase 
in their motivation to learn, engagement in activities, and interest in the subject matter(Bosner et 
al.,2015; Grossman et al., 2015; Lew, 2016; Liebert et al., 2016).  
 
The result of the study proved that online theory counselling and flipped classroom helped the 
students (85.71 %) comprehend the subjects. Similarly, 80 % students felt that formative evaluation 
enhanced the knowledge on the subject. 
 
CONCLUSION AND RECOMMENDATIONS 
 
A key priority of any CBRN training program is to ensure that a minimum proficiency is developed in 
understanding the importance and applying the protocols of management. Training was taken up 
through the online mode for building up the cognitive domain in this area and an effort has been 
made to understand the limiting factors through this pilot study. 
 
This study revealed that delivering counselling session through online mode for the in-service medical 
doctors was not only feasible but also acceptable. The counsellors were able to adapt to the 
requirements of the virtual teaching and had effectively been able to achieve the learning outcomes 
as intended in the curriculum A flipped classroom was adopted wherein the students were shared the 
course material before the counselling sessions and classes involved building up on the basic skills 
encouraging active interactions, discussions and problem solving. The concurrent formative 
assessment demonstrated reinforcement and contributions towards effective  learning. Asynchronous 
availability of audio video recording of the online sessions, comprehensive topics for counselling and 
arranging classes to fit in the hectic schedule of doctors, as suggested by the participants would help 
in greater outreach of the program. This study has few limitations. The study group although involved 
all the enrolled students of the program, the number was small. It also involved only the cognitive 
domain. Further studies can be taken up to use the online platforms and flipped classroom approach 
to deliver psychomotor skills and involve a larger target group.The results of this pilot study could be 
helpful in developing more appropriate teaching modalities and for revising strategies in blended 
learning approaches. 
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