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Intuitionistic Fuzzy Number (IFN) based force field analysis (FFA) to compare
the influences of both driving factors (DFs) and restraining factors (RFs). A
group of 91 students participated in the study. The current work presents
wherein the full consistency method (FUCOM) has been utilized to find the
weights of the DFs and RFs. Overall, the current work shows that the
aggregated score of DF is more than that of the opposing forces (i.e., RF).
Therefore, it is evident that webinars are the accepted situation post-
pandemic. The current study shall provide useful direction for designing
hybrid learning.
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1. Introduction

Since its first appearance in the Wuhan, China the novel coronavirus (aka COVID-19) quickly got
spread over the entire world. The long lasting effect of COVID-19 has been witnessed in all spheres
of the socio-cultural and economic environment [1]. To break the chain of transmission of the virus
and curb the infection rate, the countries went into lockdown and imposed restrictions on social
movements. As a result, the teaching and learning got suffered massively due to closure for
prolonged period [2]. The effect of COVID 19 on education is immense, if not the worst. There have
been several phases where the countries were compelled to declare short to medium term shutdown
even after the vaccination drives for combating the effect of second, third and fourth webs. During
all these shutdown phases, education got affected enormously.

To restore the continuity of education, universities and institutes started adopting digital
platforms increasingly for teaching and learning [3]. The age-old traditional education system
underwent a metamorphosis as the conventional face-to-face teaching and learning got changed to
online learning. The transitions took place because of compulsion with little or no availability of other
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options. Of course, the technological developments have had supported the transition but, the
pandemic played a role of a catalyst. To show the resilience, the educators were compelled to resort
to online teaching and learning as an emergent necessity [4]. The experts believe that online learning
has become a regular phenomenon now despite the world has been able to come out of the initial
uncharted impact of coronavirus. The education system has been able to resume offline teaching and
learning along with continuation of the online option.

However, the transition from offline to online and then resorting to hybrid mode has never been
a smooth affair. The educators and learners had to face a lot of challenges to become aware of the
new system, overcome the mental barrier for adaptation of the online learning and adjust and learn
the modus operandi. Especially, the learners with rigid mind-set found the online learning very
difficult to adopt. Besides, the educators faced challenges to realign the pedagogy and assessment
process [4].

The researchers have made a lot of efforts in discussing the impact of the coronavirus on
education, designing the roadmap for new normal education system and formulating strategies.
There has been a number of contributions made to explore the prospects and obstacles of online
teaching and learning. For instance, a past work has designed an enquiry based on open ended semi-
structured interviews to understand the user (educators and learners) perceptions about the online
learning amidst the crisis [5]. The study reported similar type of perceptions of the educators and
learners in terms of adaptability and requirement of support system for the new system. A past work
mentioned some of the challenges of online learning such as difficulties in accessing and using
technologies for online teaching and learning, adjustment to new system (especially for rural
students and learners from low-income group) and mental anxiety [6]. Another study was done
understanding the extent to which the learners accept the learning using the digital tools [7]. The
authors noted that an appropriate mix of traditional face-to-face and new online teaching and
learning is preferred by the students.

The institutions as well as the organizations had to rely on conducting the mass communications,
events, meetings and teaching and learning using the online platforms conforming to the social
distancing norms and COVID 19 protocols. After the rapid spread of the coronavirus, online teaching
and learning through webinars have emerged as the only option to serve the purpose. Even today,
webinars are being conducted extensively although institutions have returned to physical operations.
In this context, questions may arise “Are these webinars effective? Do the users perceive the
webinars as useful and acceptable?”. In view of the same, there has been a number of studies
conducted. For instance, an earlier work focused on investigating the perceptions of the post-
graduate students about the effectiveness of the webinars and user satisfaction level for the course
of mathematics [8]. The study considered three aspects such as user engagement, complexity of the
use and fulfilment of the purpose or task. The authors argued for enhancing the engagement of the
students through innovative teaching and learning activities, efficient use of learning hours and user-
friendliness of the technology aids for ensuring the effectiveness of the webinars. A former study
found favourable responses for the online teaching and learning through webinars [9,10]. The
authors also compared a number of webinar tools and reported Go-To-Webinar platform as the most
favoured option.

Given the complexities of the uncharted transition to the online teaching and learning, earlier
research emphasized on hybrid mode of learning with both synchronous and asynchronous strategies
based on Discover, Learn, Practice, Collaborate and Assess (DLPCA) [11]. The authors noted that
DLPCA is positively accepted by both the educators and learners. However, the challenges are
familiarity of the tools and internet connectivity. Another work further noted the complexity drivers
such as inadequate facilities and dearth of the knowledge of the educators (especially elders) for
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using advanced technological tools affecting the effectivity of the webinars [3]. To make the webinars
useful and effective, it is important to focus on creating an enjoyable experience for both educators
and learners [11]. Despite a number of challenges, the webinars have also opened several new
opportunities. It allows the users to attend the remote classes as par their convenience (time and
place) and ensure the continuity of learning [12]. To make the webinars effective for the students, it
is important to consider the aspects like health conditions and economic situations besides the
technical parameters [13]. The webinars need to be made simply accessible, lucid and engaging with
feelings, innovative and precise [14].

1.1 Research gap

From the discussions made above, it is evident that webinars are useful options for teaching and
learning amidst the disruptions like COVID 19. Previous studies show that E-learning offers many
benefits for students because it is more flexible, and it can also improve interaction with students by
utilizing asynchronous and synchronous tools such as e-mail, forums, chats, videoconferences.
Furthermore, the developments in the field of information and communication technology have
helped in conducting the webinars. The internet technologies facilitate the distribution of content at
the same time, to a large number of users. However, for achieving the effectivity, there is a
requirement to understand the complexities and formulate countermeasures also. One of the major
challenge lies in embracing the change and imbibing the new system for deriving maximum benefits.
In this regard, there has not been significant contributions made for exploring the perceptions of the
students about the online webinars experience during the coronavirus pandemic in order to improve
and strengthen the online learning system. Some recent studies in the related field have attempted
to address the concerned issue. For example, one study was conducted on classification of the online
behaviours [15]. It is seen from their work that there is a gap between the behaviour toward the
computer assisted communication and communicated message, especially the ambiguity in defining
the nature of the online behaviour. The authors provided a new taxonomy based on the evolved
behaviour (online or offline) and its effect on the interaction with the internet-based technologies.
The attitude of the virtual followers and audiences also significantly influences the participation level
[16]. Earlier research has examined the immediate aftershock response of the teachers in adopting
the virtual medium for teaching and learning [17]. The authors found two major issues such as lack
of digital competence and support from the institutions. In this regard, some researchers felt the
need of utilization of the analytical tools and mechanisms to continuously monitor the behaviours of
the students while using the virtual platform [18].

However, there is a gap in the literature that examines the student’s view on the use of online
learning through webinars and how it influences their understanding and assimilation of information.
The present work is motivated to fill the aforesaid gaps in literature.

1.2 Research objectives

The present work aims to investigate the effectiveness of the online webinars from higher
education students’ perspective. To this end the current study identifies the positive and negative
aspects that students encountered while learning online through webinars. Next, an attempt has
been made to compare the influence of supporting and restraining forces by carrying out the FFA.
Since user opinions reflect the behavioral natures and are influenced by subjective bias, we carry out
the FFA using IFS. In this way our work fills the gap in literature.
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1.3 Contributions of the paper

In what follows are the main contributions of the paper.

i. The world after COVID 19 has moved to blended mode for teaching and learning and
organizing various events. However, despite of all apparent benefits and requirements of
compelling situations, it may be noted that the impact of digital divide is still not
exhaustively studied. In this regard, the current study is of importance in understanding
the perception of the users (students) about the webinars.

ii.  From technical point of view, the extant literature does not show visible evidence of use
of intuitionistic fuzzy sets in carrying out FFA for investigating perception of the users
regarding a new way of technology driven operation.

iii.  The present work utilizes FUCOM for prioritizing the DFs and RFs.

iv.  The current study considers the opinions of a large number of respondents (91) wherein
a significant consistency in group decision-making and reliable result is ensured.

The rest of the paper is presented as follows. In section 2 some preliminary concepts and
definitions of IFS are provided. Section 3 discusses the research methodology. In section 4 a summary
of the findings is given. Section 5 includes a brief discussion on the findings. Section 6 concludes the
paper and mentions some of the future scope for further research.

2. Preliminaries

IFS has been developed to include the non-membership degree [19] which was not defined in the
classical Fuzzy Set (FS) theory [20]. IFS provides the following advantages as compared with the
classical FS [21,22]. First, IFS allows the decision-makers (DM) to separately find out the degree of
membership, non-membership and subsequently, the degree of indeterminacy for some quantity.
Secondly, using IFS the DM is able to carry out more granular analysis than classical FS with greater
reliability. Because of its greater efficiency in analysing uncertain situations, IFS has been extensively
used in various real-life problems. Some of the recent applications are comparing the restaurants
based on their preparedness to protect from COVID exposure [23], identifying critical components of
the products for reliability assessment [24], environmental planning for towns [25], comparative
assessment of the coronavirus vaccines to test their efficiencies using intuitionistic fuzzy MAIRCA (IF-
MAIRCA) [26], supplier selection from sustainability perspective [27], smart city planning and crowd
behaviour analysis for better surveillance to prevent from the terrorist attacks using [28], assessment
of software quality [29] and hospitalization decision-making for COVID patients [30] among others.
IFS has also been used in the education management, for example, evaluation of teaching quality for
the course of physical education [31,32], assessment of literacy levels of the rural residents related
to health information [33] etc. In the area of consumer behaviour analysis, IFS has been utilized by
many researchers, for instance, comparative ranking of the hospitals based on offered service quality
[34], customer analysis and segmentation [35], consumer preference behaviour analysis for online
shopping [36] to name a few.

In this section we exhibit some of the fundamental definitions and operations of IFS.

Definition 1. Let, X is the universe of discourse. Then a IFS A in defined as

A={(x, 1,(x),8,())| x e X} (1)

Where, the functions are the following:

Uy : X = [0, 1] is describing the degree of membership and 94 : X = [0, 1] is describing the degree
of non-membership of the element x € X to A, correspondingly, and forevery x € X
0< u,(x)+8,(x)<1 (2)

For each IFS A in X, the degree of indeterminacy is derived as
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7 (x)=1=1,(x) = 9,(x) (3)

For computational convenience, an IFS is expressed as « =(u,9)where, «is the intuitionistic
fuzzy number (IFN) without losing the conventional meaning [37] where, x €[0,1];9€[0,1]; u+$<1

Forinstance, a =(u,9)=(0.3,0.2) means the degree of membership is 0.3, non-membership is 0.2
and the degree of abstentions is (1-0.3-0.2) = 0.5

Definition 2. Basic operations

Let, o =(u, ), o, =(1,,3) and a, =(u,,3,) are the three IFNs

Then, following are basic operational laws [37,38].

o, @ o, = (1 + py = th1,,9%) (4)
o, Qa, =(mm,,9 +9 -99,) (5)
Aa=1-10-p)",8);1>0 (6)
a' = 1-(1-9");2>0 (7)

Definition 3. Score and Accuracy function

Following the definitions given to calculate the score, based on which the score of an IFS is
expressed as [38,39]:

s(a)=p—-9 (8)

Where, s(a) € [-1, 1].

The larger is the dispersion of the degree of membership from the degree of non-membership,
higher is the score value of an IFS.

The accuracy of an IFS is derived by using the following expression

h(a)=pu+39 (9)

Where h(a) € [0, 1].

The general comparison rule is as follows

i. If s(a)>s(a,) then ¢ >a,
i. If s(a)<s(a,) then ¢, <a,
iii. If s(¢))=s(a,)thenif h(a,) < h(e,) then ¢, <a,

Definition 4. Improved score function

In a recent paper, Chen et al., [41] developed an improved score function which is given as

s(@)=pu—-8+’ -9)r (10)

The extant literature shows several aggregation schemes for IFNs. Here, we provide some of the
basic definitions [39-41].

Definition 5. Intuitionistic fuzzy weighted aggregation of IFNs

Let, ¢,,a,,q,.....a, be a set of n IFNs with usual definitions as provided in the expressions (1) to
(3). Then, the intuitionistic fuzzy weighted average (IFWA) is expressed as

IFWA(e,,a,,q;.....a,) = _(-nBl(m.aJ = [1 -T1a-w ). TT9 j (11)
= i=1 ' -

Definition 6. Intuitionistic fuzzy weighted geometric aggregation of IFNs.
The definition 5 is further extended by combining IFWA and the geometric mean to define the
Intuitionistic fuzzy weighted geometric (IFWG) aggregation.

IFWG(a,,a,,d;...... an):l_@)l(al.”")=(l:l[yaiw',l—H(l—,9a‘)“"] (12)

i=1
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Definition 7. Generalized Intuitionistic fuzzy weighted aggregation (GIFWA) of IFNs
In this context, the researcher generalized the basic definition of IFWA. Accordingly, the GIFWA
operator is defined as [42]:

n 1
~Ja-TTa-mmy,
GIFWA(@, 00,01 ....1,) = (D(w,1, 1)) = - 1 (13)

1—[1—ﬁ(l—(l—9a,)*>”*’/j‘

i=1

and 1>0; If A=1then GIFWA becomes IFWA operator.

3. IFS based force field analysis (IFS-FFA)

In this paper we use an IFS based FFA. FFA is one of the widely used framework to explain the
process of the planned change. The classical FFA framework considers two forces such as driving
forces (DF) that support the change and restraining forces (RF) that oppose the planned change from
the present state of affairs toward a new direction or state [43,44]. FFA has been widely used in social
science, engineering and business management in the context of explaining the behaviour of change
management [45-47].

The proposed methodology of IFS-FFA is carried out through following steps:

Step 1. Selection of the respondents

The respondent group is a mix of school students (higher standards like 11™ and 12t grade),
under-graduate and post-graduate students. The students are from various backgrounds like basic
science, arts, social science, commerce, engineering and management. The data collection was done
from 91 school students through a structured questionnaire electronically.

Step 2. Identification of the positive and negative aspects of webinars.

The positive aspects act as the driving forces (DF) in favour of the webinars while the negative
aspects or problems stand as the restraining forces (RF) against the webinars. We find out the factors
in tune with the previous work and subsequently, select the final list of major factors through a
comprehensive discussion with a focus group of 20 students studying at post-graduate and graduate
levels. The list of the DFs and RFs are summarized in Table 1.

Table 1

List of DFs and RFs
S/L Description Type
DF1 Greater Flexibility and Convenience DF
DF2 Budget Friendly DF
DF3 Collaborative and Discussion Based Learning DF
DF4 Can use to gather knowledge in the professional field DF
DF5 Provide access from anywhere DF
RF1 Workload RF
RF2 Inadequate support from instructor s and friends RF
RF3 Technology and Internet Connectivity RF
RF4 Distraction and Reduced Focus RF

The respondents rate all these factors on a five point Likert scale. The linguistic scale and their
corresponding IFNs [48,49] are given in Table 2.
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Table 2
Linguistic variables and IFNs
Linguistic Scale IFN
Strongly Agree 0.90 0.10
Agree 0.75 0.20
Neither Agree nor Disagree 0.50 0.45
Disagree 0.35 0.60
Strongly Disagree 0.10 0.90

The responses of 91 respondents (in terms of IFNs corresponding to the linguistic variables as
given in Table 2) for the DFs and RFs are given in Appendix A.

Step 3. Aggregation of the responses for each DF and RF.

We use the IFWA operator (see the expression (11)) to aggregate the responses of the students
for each DF and RF. It may be noted that each aggregated variable is also an IFN.

a, =y, 9,)=IFWA(a, 0,0 5.....Q,)

= i(—zBl(Wiaki) = (1 - H (1 - :uar’k)w1 aH 19;4:116 J
i1 i=1

Here, @, =(4,,,%,)(i=12,.n);(n=91) is the set of IFNs with the weights

(14)

Wi, wy,wy.w, (W, 2 0; )" w, =1) for k" DF or RF (in our case, k = 5 for DF and k=4 for RF). We give equal

i=l1
importance to all the respondents. Hence, w, =w, =w, =.......... =W,,.

Step 4. Find out the score values of the DFs and RFs

We utilize the improved score function (see expression (10)) to calculate the score values of all
DFs and RFs. For instance, the score value of k" DF or RF is found as

S*(ak) =ty — G+ (Iu(zkz - gakz)ﬂak (15)

Step 5. Calculate the relative priorities of the DFs and RFs separately.

The relative priorities are decided according to the weights of the DFs and RFs. We carry out the
calculation of weights for DFs and RFs separately. To determine the weight of x” DF or RF (i.e., w,)
we use a newly development algorithm such as FUCOM [50]. In comparison with other popular
MCDM models like AHP and BWM, FUCOM provides a number of benefits [50] such as:

i.  Comparatively lesser number of pairwise comparison. FUCOM requires only (n-1)

number of pairwise comparisons for ncriteria which is much lesser than AHP and BWM.
As a result, FUCOM generates comparatively robust solution even under presence of a
large number of criteria and decision makers. Further, the computational complexity is
also less.

ii. FUCOM algorithm has an inbuilt mechanism for checking the validity and consistency. By
calculating the value of the Deviation from Full Consistency (DFC), FUCOM ensures the
reliability of the solution. The value of DFC tends to zero for reliable solutions.

Though in our case, we do not have a large number of DFs and RFs, but due to its computational
benefits the use of FUCOM is justified. We use the score values of the individual DFs and RFs to
calculate their weights by using FUCOM method.

FUCOM has been extensively found in the extant literature for solving various real-life complex
problems. Some of the recent applications are comparing the video conferencing tools used in
teaching and learning [51], assessment of attractiveness of the video streaming platforms for
entertainment [52], smartphone selection [53], prioritization of the factors influencing the
investment in the cryptocurrencies [54], finding out the best instrument aiding healthcare waste

160



Spectrum of Operational Research
Volume 2, Issue 1 (2025) 154-174

disposal process [55] among others. The procedural steps for the computational algorithm are
described below.

Step i) Ranking of the criteria according to their relative importance.

Suppose, C={C,,C,,C;,...C, } is the set of criteria and following is the order of the criteria as per

the preference of the decision maker C,(1)>C,(2)>C,(3) > ....... > C,(r) where, ris the rank of the

particular criterion. However, there may be possibility that any two criteria hold the same rank (in
that case, an “="” may be used)

Step ii) Set the comparative priorities of the criteria.

The comparative priority (CP) of the criterion C,(r) as compared with C,(r +1) is given by 5%”

The CP can be defined in two ways: a) based on decision-maker’s rating/opinions or b) based on
a predetermined scale and/or scores. The first positioned criterion is the most significant one and is
compared with itself which leads to a total of (n-1) number of comparisons

Step iii) Calculation of the final weight coefficients of the criteria.

The final weight values are calculated based on following two conditions:

i. :] =<, (16)

(17)

ii.  Mathematical transitivity:

z+2 B §/+ ®§r+%+2

Step iv) Formulation of the final model.
The full consistency is achieved if DFC (y) is minimum subject to satisfaction of both the
conditions as mentioned in the step 3. The final model is given by

Miny
s.t
w..
et N LA (18)
Witrs1) rl
i < 7 i
W §/+ fH/ xX>VJ

D ow, =Lw, 20V

Step 6. Aggregation of the individual DFs and RFs

Separately, the DFs and RFs are aggregated using IFWA to derive the total DF and total RF. We
use the weights as calculated in step 5 for carrying out the IFWA operations. Both the total DF and
total RF are also IFNs (see expressions (19) and (20))

Oy = (,U%F ,19% )=IFWA(e,,a,,a,.....a,)

=”@;wa) [ H(l )" H&”j

RFz(yaRF,SaF):IFWA(aI, 5Oy,

:é (wa,)= [1—1‘[(1 "f,f[g;”fJ
= JE

Here, m(=5)is the number of DFs and ¢(=4) is the number of RFs.

Step 7. Calculation of the score values for the total DF and total RF
In a similar way (as described in step 4) the score values are calculated as

(19)

(20)
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S*(aDF) :#aor _lga/)r +(#amfz - ar;/-"z)ﬂ-
S*(aRF) = ’uO‘RF _IgaRF +(’uO‘RF2 _190‘ 2)ﬂ.‘ZDF
The conclusion is drawn on the basis of the comparison of both these score values.

If s"(a,;)>s (ap-), then it is inferred that the webinars are favourable (i.e., effective) as
perceived by the students.

(21)
(22)

%pF

RF

4, Results

In this section we present the results of the step by step analysis. Refer to the responses as given
in Appendix A, we proceed for carrying out the analysis for DF and RF separately.
Given the responses recorded in an organized and formatted way in Tables A1 and A2 (see

Appendix A), we apply expression (14) to get the IFWA for all DFs. For instance, the IFWA for 1st DF
(i.e., k =1) is obtained as
o, =(u,,,3,)=IFWA(a,,,a,,,a,;.....0,,)

= I@I(Wiali) = [1 - H (1- :ua,1)W' ’H ‘9(:‘1\]

B i=1 i=1
(n=12,....91)
=1FWA((0.1,0.9),(0.1,0.9).....(0.75,0.2),...(0.9,0.1))
=(0.674,0.295)

In this way, we derive «,,a,,a, and o, for the DFs. Table 3 summarizes the result of aggregation
of the responses. Note that all the aggregated variables corresponding to DF1 to DF5 are also IFNs.

Table 3
Aggregated responses for DFs
DF1 DF2 DF3 DF4 DF5
vl ) V] ) vl ) vl ) il )
0.674 0.295 0.636 0.330 0.647 0.314 0.643 0.319 0.673 0.291

Now, we calculate the aggregated values for the responses of the RFs (see Table 4) using similar
process.

Table 4
Aggregated responses for RFs
RF1 RF2 RF3 RF4
U] ) vl ) vl ) vl )
0.546 0.408 0.577 0.377 0.613 0.343 0.556 0.398

Next, we proceed for calculating the score values of the DFs and RFs using the definition provided
by the expression (15). Example of one such calculation is given below.

Calculation of score value for 1st DF (i.e., k=1)

S*(al) = lual - 9&1 + (luutl2 - l90:12)7[0:1

= lual - 19ozl + (lua12 - l90112)(1 - /ua] - l90:1)

=(0.674—0.295) + (0.674> —0.295*)(1 — 0.674 — 0.295)

=0.390

In the similar way we calculate the score values for all DFs and RFs and summarize in Table 5 and
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Table 5
Score values for DFs
DF DF1 DF2 DF3 DF4 DF5
Score 0.390 0.316 0.346 0.336 0.395
Table 6
Score values for RFs
RF RF1 RF2 RF3 RF4
Score 0.145 0.209 0.281 0.165

Based on the score values of the DFs and RFs we apply the computational steps of FUCOM (see
expressions (16) to (18)) to calculate weights. Tables 7 and 8 exhibit the weights for DFs and RFs
respectively.

Table 7

Calculation of weights for DFs
DF Priority § k. Wi id: W

ke+1 Wiesq Wi

DF5 0.395 1.0139 1.0139 1.1427 0.2230
DF1 0.390 1.1271 1.1271 1.1601 0.2141
DF3 0.346 1.0293 1.0293 1.0951 0.1951
DF4 0.336 1.0640 1.0640 0.1896
DF2 0.316 0.1782

The final model for calculating the weights for DFs is given below. Solving the model using Lingo
19 software we get the value of DFC ( y ) as 0.00004395 which confirms the consistency and reliability
of the model.

Miny
st
55 10139 < g3 —1.271) < 122 - 1.0293) < 1[4 —1.0640| < 4
w, w, w, w,
w, Ww.
s 11427|< 7|2 —1.1601] < 43122 21,0951 < 4
W3 W4 W2
ij =Lw, 20V
Table 8
Calculation of weights for RFs
Wi Wy
RF Priority K W
fe+1 Wies1 Wis2
RF3 0.281 1.3445 1.3445 1.7030 0.3512
RF2 0.209 1.2667 1.2667 1.4414 0.2613
RF4 0.165 1.1379 1.1379 0.2062
RF1 0.145 0.1813

The final model is given below
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Miny

s.t

B 13445 < 71|22 1.2667|< 13|22 -1.1379| < g
WZ W4 Wl

M 17030 < 4o 22 —1.4414]< 4

Wy w,

ij =Lw, 20Vj
The DFC value is » =0.000021641.

Now, by using the expressions (19) and (20) and values given in Tables 3 and 4, we find the total
DF and RF respectively. To this end, we use calculated weights (using FUCOM).
Total DF:

Opr = (IuaDF ’lgaDF ) = TFWA(Q prys Ay s A pp3s X pras A prs)

5 5 5
:f@_l(wjaDFj):(l—H(l Hay,)) H }
. =

=(0.656,0.308)
Total RF:
RF = (/uaRF ’lga )= IFWA(aRFl’aRFZ’aRFS’aRF4)

4 4
= f@zl RF] ( H(l 'uakr/ W/ H akmj

Jj=1
=(0.580,0.374)

Then, we proceed to calculate the score values of the total DF (representing the total effect of
the DFs) and total RF (representing the total effect of the RFs) respectively using the expressions (21)
and (22)

Score value of total DF

s (@) = My, = (#am = Sy

= (Mo, =9 )+ 1y " =8, W= pt, =8, )

=(0.656 —0.308) + (0.6562 —0.308%)(1-0.656 — 0.308)

=0.360

Score value of total RF

S () =y, =9, +(u, =8, 7

=(Hay, =9, )+ (g, " =9, )0~ 11, =9,

=(0.580-0.374) + (0.580° —0.374*)(1-0.580 — 0.374)

=0.215

It is evident that s™(a,,) > s (@)

Hence, it is concluded that the effect of DF is higher than RF.

To check the comprehensibility of the criteria weight calculation, we follow a comparison of our result
with other methods as a practice followed in the extant literature [56-58]. We calculate the weights
using the methods like SWARA, CIMAS and LBWA. We then compare the weights using Kruskal Wallis
Test. We notice that there are no significant differences in the calculated weights.

2
T
”‘ DF ) %pr

ARp ARF
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5. Discussions

After the rapid spread of the COVID 19 the institutions had to rely on e-learning or online mode
of teaching and learning for continuation. However, online education is not the precedent of the
recent pandemic. It has been into existence for last many years. The recent health issue and social
distancing has accelerated the adaptation of online mode [59]. The online mode of education has a
number of advantages such as accessibility to a large amount of information and variety of courses
across the world virtually through internet, easy way to exchange of ideas and communicate,
convenience and flexibility (comfort, anywhere and anytime), opportunities to participate in the
choice-based and quality courses to enhance the knowledge level, free time, and budget friendliness
(due To absence of physical appearances and movements) [60-62]. To this end, from the data analysis
(see table 7), we notice that easy accessibility from anywhere (DF5) and flexibility and convenience
(DF1) hold the top two positions based on the calculated weights. Hence, our work is in sync with the
previous findings. However, the respondents put lesser emphasis on budget friendliness (DF2) which
is found to have least preference.

On the other hand, the extant literature also highlighted some concerns about the online format
of education. The researchers have mentioned that technological challenges such as internet
connectivity issue, lack of awareness and knowledge about new technology, pedagogical issues like
less interaction, difficulty in maintaining academic integrity, difficulty to cope us asynchronous
learning, improper planning to utilize the courses, lack of interaction in groups, workload (in terms
of assignments), poor engagement and lack of innovative delivery and contents in many instances,
mental issues like social barrier, mental distress, loss of concentration, social challenges like
inadequate physical space in family set up, lack of peer support among others [61-65] in our case,
Table 8 indicates that technology and internet connectivity (RF3) and distraction and loss of focus
(RF2) are the biggest challenges. Therefore, our work is also contemplating the past observations.

It is evident that the present world after Covid-19 has moved forward to blended mode of
learning and organizing various events. However, despite of all apparent benefits and requirements
of compelling situations it may be noted that the impact of digital divide is still not exhaustively
studied. Further, the extant literature is silent about the interplay of the positive factors favoring
online learning through webinars and challenges. Hence, the present work is topical. The outcome of
the current work shows that the aggregated score of the DF is more than that of negative forces (i.e.,
RF). Therefore, it is evident that webinars are the accepted situations post pandemic. However, there
is a marginal difference between positive and negative aspects, which suggests the case of
diminishing marginal utility. So, blended mode is suggested with proper mix of face-to-face
interaction, virtual delivery and asynchronous learning while considering convenience and cost. We
support the opinions of the researchers that while enjoying the benefits of the webinars, one must
not ignore the need of face-to-face interactions (“a human touch”), collaborative learning, peer
support, extensive training and awareness building, structured planning to balance the cognitive
load, maintenance of academic integrity and ethics to build a robust ecosystem under visionary
academic leadership for holistic development. The impact of COVID 19 will not fade away
permanently [62,66].

From the technical point of view also, the present research shows a new direction. For any MCDM
related analysis (specifically in group decision making scenario), it is important to achieve group
harmony for achieving a reliable solution [67-69]. The current work involves a large group of 91
respondents. Hence, it is noteworthy to mention that the outcome of FUCOM is an indicator of
significant consistency and reliability (for both DF and RF, the value of DFC is close to zero).
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6. Conclusion and future scope

The present paper aims to enfold the usefulness of the webinars from the perspective of the
students (i.e., users). Aftermath of the recent pandemic, online learning has emerged as an essential
aid that uses webinars frequently. The extant literature shows that there has been a plethora of work
conducted to unveil the utilities and challenges of online learning using electronic medium. The
researchers have also attempted to extend the corresponding strand of literature by exploring the
effectiveness of the webinars in the post COVID 19 phase. However, there is a little or no evidence
of work which discerned the usefulness of the webinars by considering both positive and negative
forces. To this end, the present work is one of its kind that exhibits the application of FFA to examine
the influences of both DFs and RFs on the change from traditional offline to new format of online
learning through webinars. To carry out a granular analysis of user opinions while offsetting the
subjective bias, IFS has been considered. In that way, the current work presents a new IFS based FFA
wherein FUCOM has been utilized to find the weights of the DFs and RFs. We consider five DFs such
as greater flexibility and convenience, budget friendliness, collaborative and discussion-based
learning, utility to gather knowledge in the professional field and access from anywhere whereas
workload, distraction and reduced focus, technology and internet connectivity and inadequate
support from instructors and friends have been listed as the RFs.

The analysis reveals that easy accessibility from anywhere (DF5) and flexibility and convenience
(DF1) hold the top two positions based on the calculated weights. However, the respondents put
lesser emphasis on budget friendliness (DF2) which is found to have least preference. In our case, it
has been found that technology and internet connectivity (RF3) and distraction and loss of focus (RF2)
are the biggest challenges. Overall, the outcome of the current work shows that the aggregated score
of the DF is more than that of negative forces (i.e., RF). Therefore, it is evident that webinars are the
accepted situations post pandemic.

The present work provides an exciting IFS based analysis that considers the views of a large
number of respondents (91 respondents) while the DFC values obtained by using FUCOM confirm
the reliability and consistency of the results. Further, the current work has observed that there is a
marginal difference between positive and negative aspects, which suggests the case of diminishing
marginal utility. So, blended mode is suggested with proper mix of face-to-face interaction, virtual
delivery and asynchronous learning while considering convenience and cost.

However, we do notice some of the limitations of our work which open the avenues for further
work. For instance, our work has considered only handful of DFs and RFs. In that sense, the current
work may be further extended by including more factors. Secondly, we have not carried out any
causal analysis to discern the effect of DFs and RFs on level of adaptation of the webinars. Third, a
future work may use a theoretical lens of Technology Acceptance Model (TAM), Theory of Planned
Behaviour (TPB), Theory of Reasoned Action (TRA), User Experience and Usability (UX) and Quality of
Experience (QoE) to examine the effectiveness of online learning and webinars. Fourth, we have not
considered any refusal option for the respondents. Hence, a future work may deploy the other
variants of fuzzy sets, such picture fuzzy or spherical fuzzy sets etc to carry out the FFA. Nevertheless,
the proposed IFS-FFA analysis shall encourage future applications in various domains and we are
hopeful that the findings of the present work shall provide new directions to the policy makers.
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Appendix A
Formatted Response Tables

Table A1
Responses of the students for DFs
DF1 DF2 DF3 DF4 DF5
vl ) ! ) Ul ) il ) V] )
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.35 0.60 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.35 0.60 0.35 0.60 0.10 0.90 0.10 0.90
0.10 0.90 0.35 0.60 0.35 0.60 0.35 0.60 0.10 0.90
0.10 0.90 0.35 0.60 0.35 0.60 0.35 0.60 0.35 0.60
0.35 0.60 0.35 0.60 0.50 0.45 0.35 0.60 0.50 0.45
0.35 0.60 0.35 0.60 0.50 0.45 0.50 0.45 0.50 0.45
0.35 0.60 0.35 0.60 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.35 0.60 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.35 0.60 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.50 0.45 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.75 0.20 0.50 0.45 0.50 0.45 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
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DF1 DF2 DF3 DF4 DF5

vl ) ! ) vl ) vl ) V] )
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.90 0.10
0.90 0.10 0.75 0.20 0.75 0.20 0.75 0.20 0.90 0.10
0.90 0.10 0.75 0.20 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.75 0.20 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.75 0.20 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.75 0.20 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.75 0.20 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90 0.10
0.90 0.10 0.90 0.90 0.90 0.10 0.90 0.10 0.90 0.10
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Table A2
Responses of the students for RFs
RF1 RF2 RF3 RF4
! ) Ul ) il ) il )
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.10 0.90 0.10 0.90 0.10 0.90 0.10 0.90
0.35 0.60 0.35 0.60 0.10 0.90 0.35 0.60
0.35 0.60 0.35 0.60 0.10 0.90 0.35 0.60
0.35 0.60 0.35 0.60 0.10 0.90 0.35 0.60
0.35 0.60 0.35 0.60 0.35 0.60 0.35 0.60
0.35 0.60 0.35 0.60 0.35 0.60 0.35 0.60
0.35 0.60 0.35 0.60 0.35 0.60 0.35 0.60
0.35 0.60 0.35 0.60 0.35 0.60 0.35 0.60
0.35 0.60 0.35 0.60 0.35 0.60 0.35 0.60
0.35 0.60 0.35 0.60 0.50 0.45 0.35 0.60
0.35 0.60 0.35 0.60 0.50 0.45 0.35 0.60
0.35 0.60 0.35 0.60 0.50 0.45 0.35 0.60
0.35 0.60 0.35 0.60 0.50 0.45 0.35 0.60
0.35 0.60 0.35 0.60 0.50 0.45 0.35 0.60
0.35 0.60 0.50 0.45 0.50 0.45 0.35 0.60
0.35 0.60 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.50 0.45 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.50 0.45 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.50 0.45
0.50 0.45 0.75 0.20 0.75 0.20 0.75 0.20
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RF1 RF2 RF3 RF4
! ) Ul ) il ) il )
0.50 0.45 0.75 0.20 0.75 0.20 0.75 0.20
0.50 0.45 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
0.75 0.20 0.75 0.20 0.75 0.20 0.75 0.20
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