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The global pandemic of Corona Virus Disease (Covid-19) that hit
Indonesia since March 2020 has changed the face-to-face system
from offline to online. Video Conference (VC) becomes an
alternative choice for delivering material, both learning and

working. VC is a technology that allows users to hold face-to-
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face meetings at their respective places simultaneously. Various

VC apps are becoming increasingly popular these days, such as

System usability scale
Usability testing

USE questionnaire
User preference
Video conferencing

Google Meet, Zoom, Youtube, Webex, Skype, GoTo Meeting,
and Big Blue Button (BBB). This study is intended to provide a
usability test of VC applications (such as Zoom, Google Meet,
and BBB) and provide recommendations for VC as an online

conference media based on user preferences. The usability
measurement technique used is the System Usability Scale (SUS)
and the USE questionnaire. The results of this study show that
Zoom has the highest usability value compared to Google Meet
and BBB, Google Meet is ranked second and BBB is ranked third.
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1. INTRODUCTION

Coronavirus disease (Covid-19), which was
announced to have entered Indonesia in March
2020, has changed the order of life that usually has
been running. Covid-19, which spreads through
human contact, becomes difficult to predict along
with various interactions among humans. With
this phenomenon, the World Health Organization
(WHO) has officially designated Covid-19 as a
global pandemic and established social distancing
rules to stop the spread of the virus. This change
has a broad impact in various sectors, such as
tourism, economy, socio-culture, to education; the
article is that almost all countries enforce
regulations not to do activities outside the home.
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Like it or not, the face-to-face system must change
from offline to online, whether it's about work or
study.

Video Conference (VC) is an alternative
choice to answer the challenges of the online face-
to-face system. VC is a technology that allows
users to hold face-to-face meetings at their
respective places simultaneously. Various video
conferencing applications, such as the Google
Meet application, Zoom, Webex, Skype, Go To
Meeting, and the Big Blue Button (BBB), are
becoming increasingly popular. And the techno-
logy offered is changing rapidly, following user
needs. Video conferencing equipment manu-
facturers is now offering the flexibility of
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communication services for conference rooms,
desktops, and mobile terminals that can accommo-
date a wide range of groups and situations [1].

With so many video conferencing techno-
logies being offered, this research focuses on
which application provides the highest usability
value. According to I1SO 9241:11, usability
explained as how a product can be usefull for
specific users to accomplish the objective
effectively, efficiently and obtain pleasure in the
context of its users [2]. This problem will be
answered by evaluating the usability, ease of
access and credibility of various applications that
focus on online face-to-face activities. In addition,
this study aims to determine user preferences and
characteristics in choosing VC applications as
online face-to-face media.

The usability testing model used in this
research is the System Usability Scale (SUS) and
the Usefulness, Satisfaction, and Ease of Use
(USE) questionnaire, both of which have been
widely used to assess the usability level of a
system, product, and website. John Broke
construct SUS for DEC’s Integrated Office
Systems Group (I0SG) in Reading, UK [3]. IOSG
(the main product was ALL-IN-1) was a system
which maintain integrated email, task and time
management, word processing, and also improve
environment for another office applications
according to VAX/VMS systems.

The SUS has became to be a very malleable
guestionnaire [4]. A diversity of research have
proven of the validity and sensitivity of the SUS.
There were major differences in SUS ratings for
each types of products [5]. For example, Excel had
low SUS scores; otherwise Gmail had a high SUS
scores. In 2015, the researchers discovered
variation of SUS rating for iOS and Android
(mobile operating systems) and types of devices
(phones and tablets) [6]. SUS scores are sensitive
to successful assignment completion, with those
completing assignments successfully producing
greater scores [7]-[9]. A study found a significant
contact among a composite metric and SUS scores
according to business indicators of success in the
marketplace [10]. Other researchers have
examined the validity, sensitivity, and reliability
of the SUS. This research has persistently shown
the SUS to have reliabilities at or just over 0.90
[11]-[13], which outstrip the typical criterion of
0.70 for measurements of sentiments [14].

The SUS model only covers aspects of
satisfaction and learning ability. So in this study,

the USE questionnaire was also applied because it
accommodates aspects of effectiveness and
efficiency [15]. The USE questionnaire was
developed to gain information applicable across
domains [16]. Several studies related to the USE
guestionnaire have been carried out, including a
user evaluation study of three non-invasive
measuring heart rates [17]. There is also research
that aims to explore the validity of tangible
augmented reality (TAR) and augmented reality
(AR) as a tool to evaluate the usability of a product
[18].

The usability evaluation of video confer-
encing applications has been carried out, such as
the Virtual Conference Center (VCC) application
which has a high level of reliability and a high
level of satisfaction [19]. An usability assessment
to analyze usability errors and to calibrate user
satisfaction with educational systems or software
from the perspective of usability engineering
discipline, according to a case of a Danish
university’s VCS use for the synchronous class,
has been held [20]. Based on the literature study
that has been carried out, there has been a usability
evaluation of the video-conferencing application.
However, not all applications have been evalu-
ated. For this reason, this research will find out the
usability evaluation of three VC applications,
namely Zoom, Google Meet, and BBB.

2. RESEARCH METHODS

The type of research used is evaluation
research. This research is used to develop a
system, with the limitation that only Google Meet,
Zoom, and BBB will be evaluated for usability.
So, this study is limited to respondents who have
used these three applications. Later, this research
will put forward the results of the evaluation of the
advantages and disadvantages in system usage and
user preferences for various VCs based on their
utility value.

A quantitative approach is also applied to this
study. The data collection will be converted into
numerical form to conclude the numerical data.
There are two types of data sources: primary data
and secondary data. The primary data were
obtained from the SUS and the USE questionnaire,
while the secondary data were pictures, docu-
ments, archives, and literature directly related to
this research.

The first stage of the research was deter-
mining respondents. Respondents in this study
were active Zoom, Google Meet, and BBB
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applications (expert respondents), where the
guestionnaires will be distributed online and
randomly. Most of the respondents were
lecturers/teachers and students/students, most of
whom use VC for schools, lectures, and teaching.
The respondent's characteristics are further
described in Table 1. The second research step
was compiling usability test scripts based on SUS
and USE questionnaires. After that, respondents
carried usability testing, and data analysis from the
questionnaire results was done.

Table 1. Characteristics of respondents

Characteristics Google

of respondents Zoom meet BBB
Number of
respondents 53 48 13
(person)
Male (person) 25 22 7
Female (person) 28 26 6
Age(mean+SD 549447 248447 231+45
years)
Lecturer/teacher 20 19 4
(person)
Private employee 1 1 0
(person)
Office worker
(person) 1 0 0
Student (person) 28 27 9
Others (person) 1 1 0
Entrepreneur 2 0 0
(person)

2.1. System usability scale (SUS)

The System Usability Scale (SUS) is a
reliable "quick and dirty" tool for measuring
usability. This model has ten questions with five
response options for respondents, from strongly
agree to disagree strongly [20]. The SUS model
was chosen because it has different characteristics
from other questionnaires; it has been validated
and tested for reliability even with a small sample
value [3]. SUS consists of ten questions, so it is
relatively rapid and simple for respondents to
complete. SUS uses technology agnostic, which
means it can be used widely and evaluates almost
all types of interfaces [21]. The questionnaire
results are single scores, ranging from 0 to 100
scores, and are relatively easy to understand by
various disciplines, both individuals and groups
[21]. To determine the SUS score, first, sum up the
score contribution of each item. The contribution
score of each item will range from O to 4. For items
with odd numbers (1,3,5,7 and 9), the contribution
score is a scale minus 1. While for even-numbered

items (2,4,6,8 and 10), the contribution score is
five minus the scale. The overall SUS score is
obtained by multiplying the total score by 2.5.

2.2. USE questionnaire

The USE Questionnaire is a form of question-
naire to assist in the measure of products and
services [22]. This questionnaire is also non-
proprietary, which means that anyone can access
it free of charge. The USE contains 30 items [15].
These items belong to 4 dimensions: usefulness,
ease of use, ease of learning, and satisfaction. This
guestionnaire is filled using a 5-point Likert scale.
Ranging from strongly disagree to agree strongly.
Usability measurement is done by calculating the
maximum score of the scale and the observation
score for each dimension of the question with
equations 1 and 2 [23].

Scorep g, = N x nbv x scale, gy @

Scoregpserve = Zﬁ:o 2?20 scale (2)

Where N: number of respondents, Nbv =
number of valid item, Scalemax: max scale,
Scoremax. Max score, Scale: the scale that filled in
by respondent and Scoreosserve: ObServation score.

3. RESULTS AND DISCUSSION

3.1. Usability test results using SUS

After the respondents have filled out all the
SUS questionnaires, the next step is to calculate
the SUS score of each respondent and then look
for the average value. The average value is then
determined based on the results of the assessment.
There are three ways to determine the level of
assessment results (Fig 1) [3]. First, user accep-
tance can be categorized into unacceptable,
marginal, and acceptable based on user accep-
tance. The second determination is based on the
class scale, divided into six scales: A, B, C, D, E,
and F. The third determination is based on the
adjective rating, with six categories: worst
imaginable, bad, ok, good, very good, and the best
imaginable.

Evaluation of the Zoom application usability
using the SUS model got an average SUS score of
73.63. Based on the provisions of Fig. 1, the
results of the assessment of the Zoom application
are as follows, the level of user acceptance is in
the acceptable category, the determination of the
grade scale is in the C category, and the adjective
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rating is in a good category. As for the evaluation
of the usability of the Google Meet application,
the average SUS score was 60.78. The Google
Meet application assessment results based on Fig.
1 are as follows: the level of user acceptance is in
the low marginal category, the determination of
the grade scale is in the D category, and the
adjective rating is in the ok category. And for the
evaluation of the usability of the BBB application,
the average SUS score is 49.04. The results of the
assessment of the BBB application based on Fig.
1 are as follows, the level of user acceptance is in
the not acceptable category, the determination of
the grade scale is in the F category, and the
adjective rating is in the poor category.

NOTACCEPTABLE MARG AL ACCEPTABLE

ool [ ow G |
s | F [ - e = [
ABigeTIVE st L L soce  mewe S
RATING 1 1
I S T T TR I LA T BT O |
] 10 0 30 40 50 &0 70 80 90 100

Fig. 1. Determination of the SUS scores result
[24].

3.2.Usability test result using USE question-

naire

In the Zoom application, the number of
respondents involved is 52 people. The score for
each item uses a 5-point Linkert scale. The
number of valid items is 30 questions, so based on
Equation (1) calculation, the maximum score is
7,800. At the same time, the observation values for
each dimension are shown in Table 2.

Table 2. Measurement results with USE
guestionnaire for zoom app

- Number Observa
No dQsabll!w of valid Max tion % Aver
imension . score age
items score
1  Usefulness 8 2080 1654 79.5 3.98
o FEaseof 11 2860 2315 809 4.05
Use
Ease of
3 Learning 1040 858 825 4.13
4 Satisfaction 7 1820 1459 80.2 4.01
Total 30 7800 6286
Average 80.8 4.04

The number of respondents involved in
usability testing on the Google Meet application is
48 people. The assessment score for each item
uses a 5-point Linkert scale. The number of valid
items is 30 questions, so based on equation (1), the
maximum score is 7,200. The observation values
for each dimension are shown in Table 3. Lastly,

the number of respondents for the BBB app
involved is 13 people. The assessment score for
each item uses a 5-point Linkert scale. The
number of valid items is 30 questions, then based
on Equation (1) calculation, the maximum score is
1,950. The observation values for each dimension
are shown in Table 4.

Table 3. Measurement results with USE
questionnaire for google meet app

Usability = Number of Max Observati- % Aver
dimension  valid items  score on score age
1 Usefulness 8 1920 1437 748 37
2 Ease of Use 11 2640 2001 758 338
3 Easeof 960 744 775 39
Learning
4 Satisfaction 7 1680 1192 710 35
Total 30 7200 5374
Average 74.8 3.7

Table 4. Measurement results with USE
guestionnaire for BBB app

No Usability Numberof —Max Observati Ave
dimension valid items  score  on score rage
1 Usefulness 8 520 307 59 31
Ease of
2 Use 11 715 450 629 31
3 Faseof 4 260 179 688 34
Learning
4 Satisfaction 7 455 263 578 29
Total 30 1950 1199
Average 62.2 3.2

3.3. Discussion

After 25 years of the SUS model being
published, it is still relevant to evaluate the
usability of a product. From the beginning, some
researchers have suggested slight changes to the
wording of the elements. For example,
“cumbersome” can be replaced with “awkward”
[11], [25]. The original SUS elements refer to
“system,” but replacing the word “website” or
“product,” or using the actual website or product
name seems not to affect the resulting scores [26];
these types of substitutions should be consistent
across the items within a study). So in this study,
the word “system” was replaced with the VC
applications that used, like “Zoom”, “Google
Meet”, and “BBB”.

The Zoom application has the highest SUS
Score compared to Google Meet and BBB, Google
Meet is ranked second, and BBB is ranked third.
The same thing also happened to the usability
evaluation results with the USE questionnaire,
Zoom was ranked first, Google Meet was ranked
second, and BBB was ranked third (Table 5). The
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Zoom application is more with

respondents regarding usability.

popular

Table 5. Comparison of VC application usability
evaluation results

Zoom Google meet BBB
SUS Score 73,63 60,78 49,04
USE 80.8 74.8 62.2

Questionnaire

From the results of the USE Questionnaire, it
can also be seen that the comparison value
between the observation score and the max score
for each usability dimension in the Zoom
application is the highest. The Zoom application is
more practical, easier to use, easier to learn, and
more satisfying when compared to Google Meet
and BBB. In addition, Zoom also has several
advantages, namely the presence of an attractive
virtual background and filter, the recording feature
can work well, and it looks more user friendly.

Google Meet is included in the low marginal
category, which means that respondents are quite
satisfied with the presence of the application.
According to some respondents, this application is
accessible without a time limit, so it is an
alternative to Zoom. Then, users do not need to
install applications on the devices used to perform
video conferencing in its use.

AAAAAAA

Catatan Bersama

Fig. 2. Shared notes view [27]

BBB is included in the unacceptable category
because respondents feel that the BBB application
is more difficult to use, more difficult to learn, and
unsatisfactory. BBB has almost the same features
as Zoom, namely breakout rooms, polls, screen
sharing, multi-user whiteboards, and so on. The
low usability value of this application can also be
caused because not many respondents are familiar
with this application. Only 25% of the total
respondents have ever operated BBB. Even
though there are some features that Zoom and
Google Meet don't have, the features are shared
notes and create status. Shared notes can be used
to create shared notes (Fig. 2). Everyone can write
or edit the posts in these shared notes. And the
results of these shared notes can also be
downloaded in word or pdf form. BBB can also
create a status (emoticon) next to the participant's

name, and it can be happy, sad, confused, raising
hands, and so on ( Fig. 3).
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w Hasan Mastris. .. (Anda)
(8]
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@ Astrid Wahyu Advent
&:' '"I Mll"lEk&n [.'I"IERI'I

@ Barty Dwi Rahmawati
@

Ismianti Ismianti

{  Kembal

) Belum menentukan
=2 Bingung

=) Sedih

= Senang

Mukh. Nasir Ramdhani e Tepuk tangan
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Fig. 3. Emoticon view [27]

Several other usability evaluation methods
have been implemented, such as the think-aloud
protocol and eye-tracking technology for usability
research. Despite its value, analyzing think-aloud
sessions can be onerous because it often entails
assessing all users' verbalizations [28]. Then, eye
tracking is a valuable method for analyzing user
behavior and uncovering potential problems with
a website or app design. This technique allows an
in-depth understanding of how users interact with
design elements, including colours, fonts, and
layout. It can also help identify what users find
most interesting about an app or what they miss
completely. In addition to the large amount of
valuable data that may be obtained, there are
several disadvantages of this method. Users have
to perform many actions prior to testing, such as
setting up the camera and calibrating the eye-
tracking software, where calibration can be
performed multiple times to obtain precise eye-
tracking data [29]. The researcher must calibrate
the instrument for each respondent. So it can be
said that these two methods, think aloud and eye
tracking technology, are not worth usability
testing because other methods are faster, easier,
and more accurate.

4. CONCLUSION

Based on the calculation of the SUS Score
and USE Questionnaire, Zoom has the highest
usability value compared to Google Meet and
BBB. The Zoom application is more practical,
easier to use, easier to learn, and more satisfying.
Google Meet is included in the low marginal
category, which means that respondents are quite
satisfied with the presence of the application. BBB
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is included in the unacceptable category because
respondents feel that the BBB application is more
difficult to use, more difficult to learn, and unsatis-
factory. The results of this study have positive
implications for stakeholders, in this case, are
video conference companies and users. Video
conferencing companies know what users need;
find out the usability level of each application so
that it becomes the basis for future improvements.
For example, BBB has a share note feature, where
Zoom and Google Meet don't have it, but BBB has
the lowest usability value. This result shows that
something must be improved because usability is
an important part of the overall user experience
(UX).

SUS allows for relative judgments so that
further research will add the adjective rating scale
to these models. It may help practitioners interpret
individual SUS scores and explain the results to
non-human factors professionals. The adjective
rating scale has a seven-point, adjective-anchored
Likert scale that was used to determine if a word
or phrase could be associated with a small range
of SUS scores.
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